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inmplicated in cancers w thout a successful treatnment reginmen such as
pancreatic cancer, gliom, 45 and hepatocellul ar carci noma. WO
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inhibitors, their synthesis and use, can be found in U S. Patent

Application Serial No. 101786, 610, entitled "Am noheteroaryl

‘Conmpounds as Protein Kinase Inhibitors',-44iled February 26, 2004,

and correspaqndi ng i j O Licatign PCT/ US2004/ 005495 of t he
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hal ogen, 0612 dnhipltars 5 theptraaimentoef ekhofrat ot grewttysuch@8 cd@er. cycl oal kyl, 3-12
menbered heteroalicyclic, -QCRSR )" R4,s R4, -C(OX , -CN
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ol 8 ey, v rovioad 6 Gtk ety s RIS forure

optionally subdtit ut ed by one or nore R3 groups; R2 is hydrogen,
hal ogen, C1.12 al kyl, C2-12 al kenyl, 02.12 al®ynyl, C3.12 cycl oal kyl,
03.12 aryl, 3- 12 menbered heteroalicyclic, 5F12 nmenbered heteroaryl,
-S(O R4, - SO2NR4R5, - S(0) 20R4, G NO2,  -NR 7) " OR4, -CN,
-C(OR4, -CC(OR4, -QCRR)"R4, 7)"C(Q OR4, 25

-(CRR ) "NCR4R5, -C(=NR) NR4R5, N - NRAS(O) PR5 or -C(O NR4R5,
and each hydrogen in R2 is o v ted by Re; each R3 Is
i ndependently hal ogen, C1.12 f C2. 12 al kynyl ,
C3. 12 cycloal kyl, C5.12 aryl teroalicyclic, 5-12
menbered heteroaryl, -S(O nR4, - R ,  -S(0O 20R4, -NO2, -NR4R5,
-(CRR7)"OR4, -CN, -C(OR4, -OC(Q R4, -OCRRT)NR4, -NR4AC(O R5, 30
-(CRR )"C(dfCR4,, -(CRR7)"OR4, -(CRR "C(O NR4R5 - (CRR )"NCR aRs,
- C(=NR) NR4Rs , W1 C(O NR5I§, -NR 4S(0O oR5 or -C(O NR4R5, each
hydrogen in R3 is o\pilSNcmﬁFﬂ y substituted by R, and R3 groups on
adj acent atons nay R'oghdelbted GromOiydlogenChdldgen! &l aRt 522 TRdMDBIE Geteroaryl, Cyyp
het eroaryl, C3 ;,gy C¥Gh Ol etadOketers ﬂ% ger@(eﬁqg get li hkC
f ouD: J cycloalkyl, - 3- ed - heteroaiéyclic,™ - R -@(E)fl)f@, &é‘ Fll', =CN, -NQ:,
9 P 20 -S(O)mR’*, -SO:NR'R®, -C(OINR'R®, -NR*C(O)R°, -C(=NR®)NR*R®, C,. alkyl, Cz.s alkenyl, and Cy
alkynyl; and each hydrogen in R' is optionally substituted by one or more R® groups;
R?is hydregen, halogen, Cy.i alkyl, Cz.12 alkenyl, Ca.qo alkynyl, Cs.q» cycloalkyl, Ce.1» aryl, 3-
12 membared heteroalicyclic, 5-12 membered heteroaryl, -S{O),R*, -SO.NR*R®, -S(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)OR",
25 -(CR°R)NCR'R®, -C(=NR)NR'R®, -NR‘C(O)NR°R®, -NR'S(0),R® or -C(O)NR'R®, and each
hydrogen in R? is optionally substituted by R®;
each R? Is independently halogen, Ci.,z alkyl, Ca.1; alkenyl, C..iz alkynyl, Cs.qo cycloalkyl,
Cs12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O).R*, -SO.NR*R?,
-8{0),0R", -NO,, -NR*R®, -(CR°R"),OR’, -CN, -C(O)R*, -OC(OJR", -O(CR°R’),R", -NR'C(O)R®,
30 -(CR°R).C(O)OR', -(CR°R),OR', -(CR*R").C(O)NR'R’, -(CR°R)),NCR'R®, -C(=NRENR'R’,
-NR*C(O)NRR®, -NR‘S(0),R° or -C{OJNR*R®, each hydrogen in R° is optionally substituted by R®,
and R? groups on adjacent atoms may combine to form a Cg.. aryl, 5-12 membered heteroanyl, C,.
12 cycloalky! or 3-12 membered heteroalicyclic group;
each R*, R®, R® and R is independently hydrogen, halogen, Cy. alkyl, Ca.r2 alkenyl, Ca.qo
35  alkynyl, Caz cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or
any two of R, R®, R® and R’ bound to the same nitrogen atom may, together with the nitrogen to
which they are bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12 memberad
heteroary! group optionally containing 1 to 3 additional heteroatoms selected from N, O, and §; or
any two of R*, R®, R® and R’ bound to the same carbon atom may be combined to form a Ca..»




each R4, R5, R and R7 Is Independently hydrogen, hal ogen, C1.12
al kyl, C2.12 al kenyl, 02.12 35 al kynyl, 03.12 cycl oal kyl, C5.12
aryl, 3-12 wewhsietkshet eroalicyclic, 5-12 menbered het ergQafgbiosedssr
any two of R4, R5, R and R bound to the sane nitrogen atom may,
together with the nitrogen to which they are bound, be conbined to
forma 3 to 12 nenbered heteroalicyclic or35-12 nmenbered heteroaryl
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Egdegendelnt | lykhflkh @fNRSI@ ﬂdﬁ‘s?é IW' -EiNk ‘ﬁﬁ K @IHR7), (3428 - ﬂagrlnb"bl'dﬂ)’ﬁb)’droallcycllc)z
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- (CRBR ) nORES - ROIR’, Iﬁmﬁor) adjagent atmmanmge to form a Cg.
- (CR6R7) nC( 0) oR4 anyh (s@mnmnqteras(rﬁmmwﬁ(k@mmaﬁupmbe(r@@ﬁ%)imwwm, and

- CL=NRB) NRARS, o Fiich) NS ebpuonbpd ey e, C O NRARS, - ( CROW n(3-12
menber ed het eroal i cycl | c I( , 2 cycl oal kyl ),

_(CRBR.) n(C3. 12 aryihm™ 5 fﬁ i rember ed heteroaryl), 35
(CR6R ) nC( O) NR4RS, &Pch’(mﬂ @) R4.3°%R43 groups on adj acent atons:
may conbi ne4t o f or meachGos indeb@ndentlyl1 or&- 12 nmenbered heteroaryl, C3.12

cycl oal'kyl or 3shndREGicaN abRbabie st Hyatstb brGol@Hidhdlecr.and each hydrogen
in A'3 is optionall Xn asgtprtsculaltaspecpof% € odlmem R%is hydrogen,
In another parlicular aspect of this embediment, Y is N.
In another particutar aspect of this embodiment, Y is N and R?is hydroges.
45 In another particular aspect of this embodiment, Y is CR'™.
In another particular aspect of this embodiment, Y Is CR'2 and R'2 s H.



each mis independently O, 1 or 2; each n is independently 0, 1, 2,
3 or 4; 40 each p is independently 1 or 2; or a pharmaceutically

accept abI e @6'2606/09%@1 ate or solvate thereof. In a partigdhdsodsnest
of this embodinent, ‘R2 I's hydrogen. In another particular asogggct of

t hi s enbodi nent, Y Is N In another particul ar aspect of this
enbodi nent, Y is Nand R2 is hydrogen 45-1 n anot her particul ar
aspect of thgs enboqn T articular aspect of

anot nhe
this embodi ment , y E&ﬁ_dé Pgﬂma:?ahf?aftsof |_tfrl}s G@ g 4comb|nat|on with any other
PCT/ | B2005/ 00285’?"""'3'@559‘4 et BppRiisiRe Rpﬁratfqrwlhavenawe%q Pyreline pygrolidine, dioxolane,
enbodi nent, andoxazvlec Othbzofeatimigazol) infidaadlivie, Okmldezolidifea lplriagld, SyradSpE, C byrdx@idine,

i nconsi st ent %oxbﬁlea idokhiadéle, stﬁlaQQ@ nﬁazoﬂf’ Ehfa@igﬁle Byrér{ Oﬂyhcﬁ?a d)lpenc’lne dioxane,

"% dazol SFned' gk eﬂfthia9§ﬁ~'°m3?ﬁ°rnne :ﬁ%ﬂﬂaezsmﬁnﬁ@vm'vés BREIAgPasios, ihiane
i sot hi azol e! o><°é8F°<§'Z'§F°ép'af‘ 9agly bypragenin R dxpPtiopgly aubstitad b OHWF'P@ﬂwerOUPS
pi peridine, di oxane,n anatrepiparidulae aspelettdhittds embotiimemvaridpi adoinbisgtion with any other

pyridazi ne, pyrjaficelariSpeciot Bdonditont, B} 88 14 ﬁi@het&rﬁérﬁ%}oﬂﬁ‘ and bdch RicAdien IWI‘ is
or phenyl gr OUpcgtl&Qg'sﬁ@ﬁ?mteQ%ﬂJ ggr%ralelgBu is optionally substituted by

one or nore Rit ar aspect of this

enbodi ment, and in é'bﬁm“"r?étpf"&?f'ahﬁpﬁctaﬂW"ﬁ)P’FR?F'me'ﬁ-a?’ldl ip  pompination, sith aP&thhef
i nconsi st ents Rarticdarasfegtaedncpisisgntnidtischydragep). gr oup, and each hydrogen
in R is optionallyn skt iphridu@e adplct QN Ghisd BmbBBiMmEnt RehdGih QYRBInatib with Gky) Giher
particul ar aspegly lﬁéraLJ&ﬁmﬁﬁm%Q{e b a ARG n conbl nation with any

ot her 15 partlcu onS|s en S

anot her particul ar é&ﬁ B‘T‘ QE"H‘P@ @WW'M?VMB%IHH 9?%"%'19%'? heyre 6Pf"RRA"‘tdn°f
any ot her partferamledea aspect not inconsistent, R is a halogen. In
anot her enbodi nent, the invention provides aﬁienantionerically pure
conpound of fornmula 1a R C CH3 Y la O N|NH2 20 F wherein: Y Is
Nor CH R is a furan, thiopene, pyrrole, roline, pyrrolidine,

di oxol ane, oxazole, thiazole, ®m dagtd ol i ne, 4,m dazol i di ne,
pyrazol e, pyrazoline, pyrazolidine, [fsoxaZzol e, li sothiaZole, 25

oxadi azol e, triazole, thiadi azd Y T Ldi ne, piperidine,

di oxane, norpholine, dithiane , pyridazine,

pyri m di ne, pyrazine, piperaz , Wi thiane, azitidine or
phenyl group; and each hydrogey & is optionally substituted by
R3; each R3 is.independently haljogen, 01.12 al kyl, C2.12 al kenyl,
C2.12 al kyrd® , C3.12 cycloalkyl F 06.12 aryl, 3-12 nmenbered

het eroal i cycl i ovhe®in12 menbered heteroaryl, -S(O nR4, -SO02NR, R5,

Yis N or CH;
R' is a furan, thiopene, pyrale, pyircline, pyrrolidine, dioxolane, oxazole, thiazole,
imidazole, imidazoline, imidazolidine, pyrazole, pyrazoline, pyrazolidine, isoxazole, isothiazole,

25 oxadiazole, ftriazole, thiadiazole, pyran, pyridine, piperidine, dioxane, morpholine, dithiane,
thiomorpholine, pyridazine, pyrimidine, pyrazine, piperazine, triazine, trithiane, azitidine or phenyl
group: and each hydrogen in R' is optionally substituted by R®;

each R® is independently halogen, C.1 alkyl, Co.i2 alkenyl, Cy.iz alkynyl, Cs.42 cycloalkyl,
Cey2 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)nR*, -SONR*R®,

30  -S(0):0R%, -NO,, -NR'R’, -(CR®RT),OR’, -CN, -C{O)R*, -OC(O)R*, -O(CR°R™,R®, -NR'C(O)R’,
-(CR°R"),C(O)OR*, -(CR*R"),OR*, -(CR°R"),C{OINR‘R®, -(CR°R"},NCR'R®, -C(=NR)NR‘R’,
-NR*C(O)NR°R?, -NR*S(0),R® or -C(O)NR*R°, each hydrogen in R® is optionally substituted by R®,
and R? groups on adjacent atoms may combine to form a Cq.yz aryl, 5-12 membered heteroaryl, C,.
12 cycloalkyl or 3-12 membered heteroalicyclic group;

35 ' each R, R®, R® and R’ is independently hydrogen, halogen, C.;2 alkyl, Cz.12 alkenyl, Cs.q2
alkynyl, Ca.4z cycloalkyl, Cs12 aryl, 3-12 membered heferoalicyclic, 5-12 membered heteroaryl; or
any two of R*, R®, R® and R” bound to the same nitrogen atom may, together with the nitrogen to
which they are bound, be combined to form a 3 to 12 membered heteroalicyclic or 512 membered
heteroaryl group optionally containing 1 to 3 additional heteroatoms selectad from N, O, and S; or




30 -S(0)20R, -N®2, -NR4R5, -(CR6R7)nOR4, -CN, -C(O R4, -0C(O R4,

- O( CR6R7) nR4, - NR4C( O R5, - ( CR6R7)nC(O) OR4, - ( CR6R ) nOR4,

- ( CRR7) nC(gbMiAfd31ss3 ( CRBR7) NNCRARS, - C( =NR6) NRARS, - NRAGi@ Eiai2s7
-NRAS(O) pR or -C(O NR4R5, each hydrogen in R3 is optionally
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25 1999), WD 99/29667 (published June 17, 1999), PCT International
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activity inhi bénkzéreguifoiyidiinb}-tetRyoR-firas-ektolc adill ehylBQEaMidé;Nald pharmaceutically

selectively i Q&b tie M s8val ggAdg c the?eof el ati ve to the ot her
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anti-prol W&@ﬁ&bz‘@ﬁgems such as other fanesyl protei NpéfARedsRERSS

| nhi bi.t or pecitic CTLA4 anti bodies that can be used in the present
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Illustrative exanples o

StV PR o, gy weine; sGfiGine s, WO, bnd Shy ez
al kyl group, dge umrpmamwem ﬁe subsrpds o pRguRsitutad. | T%&Sﬂ?ﬁi&*ﬂ&‘ar"l&w aly,
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carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, amino and ~NR*RY with R* and RY
as defined above. _
A phammaceutically acceptable heteroaryl is one that is sufficiently stable to be atached to
40 a compound of the invention, formulated into a pharmaceutical composition and subsequently
administered to a patient in need thereof.



and at | east one carbon-carbon doubl e bond. Representative exanpl es
include, but are not Iimted to ethenyl, 1-propenyl, 2-propenyl, 1-,
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conpl etely conj ught ed pi -el egfron system Exanplesf] without
limtation, of y/ gr oups \ar phenyl pht hal eflyINand antgr cenyl.
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Ot hi ocar banyl , t\}n ocar banyl , m do, am no andN“NR RY
with R and RY ef| ned abov ’A phar maceut |1y accepta

heteroaryl s, oneihat, s s% Ly Sta‘\%ﬁu‘?mﬁﬁeatta‘iq{ﬁgaﬁ‘asazo‘i’éo "
conpound of t % b:ﬂj‘ -trﬁ:ﬁ@ Iy')nt 1ahid D ALIER hia-2,5-diazoly)
conposition and subse uent | adm n| stered to a atl ent |n nee

t hereof . WD 2006/ 21884 PCT/ 2005/ 002837 -12 5 npl es of kypl cal
nonocycli c het er group cl ude, are not m ted t ~~~~
pyrrolefurantho ene pere Imda[ggg (pyrr (fur ny
(thiophenyl) (pyrazolyl) (im dazolyl) w1 | soxazol e Oxazol e
i sot hi azol e t hitazghyihkzds 2, Ietlatdi@zol e pyfdiwoxazol pydatimxazol ylyjmidine
(i sothiazolyl t('naﬁi‘%afmblyl)) (tettazalylB- t.r i(eyAgnYf) ) N {@ridagnyllD, - Npysimijnyp /
1,3,4-triazole f- Rra- 2, 3-di azol e 1-oxa-2, 4-di azol e 1-oxa-2,5-di azole
(1,3,4-triazolyl - oxa- 2, 3-di azol yl) (1 - oxa- 2, 4-di azonI)
(1-oxa- 2, 5- dIaz{yS NNNG 1 -oxa- 3,4-di azol e 1-thia-2,3-di azol e
1-thi a- 2, 4-di azol'®"14hi a- 2, 5-di azol e

pyrazine

(pyrazinyl) _

Examples of suitable fused ring heteroaryl groups include, but are not limited to:



(1-oxa- 3, 4-diazolyl) (1-thia-2,3-diazolyl) (1-thia-2,4-dlazolyl)
(14hia-2,5-diazolyl) HCNNN NNS// (NPO\\ | ~

-th|a34 etrazol e pyridine pyridazine pyrim

(1-thia- 3“&5%6.(26223 8§’I) (tetrazolyl) (pyridinyl) (pyri dagdl:'l;]};ﬁlalzi)osmozss:r
(pyrimdlnyl) CN) pyraziny (pyrazinyl) Exanples of suitable fused
ring heteroaryl groups include, but are-#8et |limted to: WO

2006/ 021884 PCT/ | B2005/ 002837 13 H > / HN 030 / s C/ H benzofuran

benzot hi ophene ben ol e A,o e ﬁ\ot ur N\
(benzot hi opheny oly Zi })

|yl NHN
HHH benzotriaZol e pyrrolo[23b] r|d|-|ne pyrrol9230p di ne
pyrrol o[ 3, 2-c] ﬁ4°

(pyrrol o[ 2, 3-c] Vz?ﬁa"ﬁ]b) ngW'PPWF’HT’SOW&? §/P|yé‘1°"z'rr'§z%{-’(ﬁ oA Vw nI\Uyl?-I N

HHN pyrrolof - b pyr|d| ne azo[ 4, 5- d| ne
i m dazo[ 4, 5-c] @n ﬁﬂ pyrazgl o -d] pyriidin m
(pyrrolo[32b]m|yl) (i m N45--b] yI) Z N

(i mdazo[ 4, 5-c] pyri df nyl) (pyrazolo[4, 3-d] pyi d| yI ) N ||\l[3\2 ]N~dN, , NN
NH pyrazol o[ 4, Iel di regr 'Pﬁe pyrrolo[3,2-clpyridine

pyr azol o[ 3, 4- b] ?3%‘5 & sd?yff% %b]""(‘ﬂ%‘) azparm@? ¥ d)"b&/ RIS 3"’]"‘"""""')
(pyrazol of 3, 4-c] pyi di nyI ) (pyrazol o[ 3, 4 b] pp~~~yyi i NNf Jddl i nyl)
(isoindolyl) /. | e puri oI|2|ne

| m dazo[ 1, 2- a] | m da o[ .5 a] pyr| | ndazol rinyl)
(i ndolininyi ) ( aﬂo[ 1, 2a] py¥di I ) (im zo[ , 5-a] pyrlNdl nyl) /

Ti N NN N Nv : PYfduhiR k- Py L dine
i m dazo[ 1, 2c] d}?ﬂ%wfg r-d%w( Fﬁﬁ%jg éigi:%ﬁ ) rri?mfo[ig‘zdatzilpb"s%/ dﬁl) ﬁﬂﬁﬁsﬁwgnwn
(pyrrol o[ 1-2,b] pyrid azolZc]pyrlmdlnyI) WO

2006/ 021884 PCT/ | 52095/ Ohobay 145\ NG\ ALK
o
NI/ y h‘ ():// @NH

pyrazolo[4,3-c]pyridine  pyrazolo[3,4-clpyridine pyrazolo[3,4-b]pyridine isoindole
{pyrazolo[4,3-clpyidinyl) (pyrazolo[3,4-cipyidinyl) {pyrazolo[3,4-b]pyidinyl) (isoindolyt)

NN Pz a PN
\ - —
H H :

indazole puring indolizine  imidazo[1,2-a]pyridine imit_iazo[1,5-a]pyriqi|:1e
(indazolyl) (purinyl} {indolininyij (imidazo[1,2-a]pyridinyl) (imidazo[1,5-alpyridinyl)

S o N

pyrazolo[1,5-a]pyridine pyrrolofi ,2-b]pyrlgazi ne imidazol1,2.clpyrimidine
5 (pyrazolo[1,5-a]pyridinyl)  (pyrrolo[1 -2,blpyridazinyl) (imidazo[1,2-clpyrimidinyl)




qui nol i ne | soqui noline cinnoline quinazollne (quinolinyl)

(i soquinolinyl) (C|noI|nyI) (azaquinazoline) \ N CC CD N~ 1 N
qU|noxaI| zine 1, 6-naphthyridine 1, 7-napht hyr

(qU|noxaI| ﬁ@&gﬁh hala2|nyl) (1, 6- napht hyri di nyl) b@hﬁﬁmwmmmw
(1, 7-naphthyridinyl) \NIT N\ I N\ I iNN-1 iN 1, 8-naphthyridine
1, 5- napht hyri di ne 2, 6- naphthyrldlne 2,7~ #pht hyri di ne

(1 8- napht hyri di ny 5- napht hyri di nyl) Na) 2, 6-naphthyri di nyI

(2, 7- napht hyri di IN N NJ |[3, 2-d] |ne
pyrido[ 4, 3-d] pyri yrido[ LB rirridi )
(pyrido[ 3, 2-d] pyri mdl'ﬁyl pyddo[ 4 3 d

(pyri do[ 3, 4- d] pyi f4ioling yI) N |'qu pyrlcgu - d] pyr
pyrido(2, 3- b]pyra&'nmmﬁ ri do[ 3, fm% a2|ne (e ?%ﬁ ﬁﬁfﬁ% line)
R dj

(pyrido[ 2, 3-d] pyr I) (pyrl 3 b] pyazi

pyrim do[ 5 4 dl p AT e pyraz /3‘- b] pyr N/

pyri m do[ 4, 5-d] per mdine 5 (p d0[5 4- qle]A/ m.di ny )17napmhyndm9
el Corr i = o

(pyrazi nol 2, 3-b] FIEZRS ) (pyr 5- d] PV, ;, (i 7-napihyciny)
"Heteroalicyclic' or "heterocycle ers to nonoc yc |c or F

ring group havin rlng(,y to 12, one
or two ring ato ar er oat dis cted fron1 and S(
(where n is 0, 1 Dx"2IN the rend rlng at Nng c. ¥ ﬁ%

may al so have OR@ nGhnyfde® doyllyg ms HOMENShthydbife T | NGF-nEhr)d
have a conpl et ek%ngemgwggﬂ)e €3] 5ﬁfpmﬁwmm syatsemphtrfyribaylExanﬁ ggflm ynd?:yl)
sui t abl e sat urat ed heteroalicyclic groups | ncI ude, but are not

limted to: 4 PCT/1B2 15 ry nO / L1 LJ
LJ 7V oxwanet |a|a aziridine oxka thlatane zeli dilne
t et r ahydr of uran yI) (thi at an )N aziridi nylﬂ\| ox@&anyl)

(thiatanyl) (ag ab[glpamj,r),mﬁﬁeet r apyidoiad-dgyamiihg Vv  6)yAdo|3,4-djpyrimidine
tetrahydrothio fmm 2pdpyrioiking)i ne(pwrwp{ﬁa-ﬁ}yﬂm‘yli an bwideldhiprimidinydpyr an

(tetrahydrot hi ophenyl) (pyrrolidinyl het rahydr opyr anyI )
(tetrahydrothi op FNJ CO 0 (5) :) piperi fl - di oxany
1, 4- oxat hi ane rn h Ilgle14d|th l |per|d|nyl 4-di oxanyl)
(1, 4-oxathianyl) (Norptolinyl) (1,4- d|tH| anyl) N 0000sMN s 0

pi perazi ne 1, 4ppigelg,Bridipyranidinee pan epytidel2@hipwmazioez e pany pyridaid.fblpwsseinpy | )

(1, 4- azat hi anyKW"CtOE?)@éﬂiyﬂ'V‘PWY')(t hi @ﬁ'&ﬂ%gmy(a&i'ﬂ)panyl py’?‘%% “Bipyrazinyl

pyrimido[5,4-d]pyrimidine pyrazino[2,3-bjpyrazine pyrimido[4,5-d]pyrimidine
5  (pyrimido[5,4-d]pyrimidinyl) {pyrazinoj2,3-b]pyrazinyl) (pyrimido[4,5-d]pyrimidinyl)

"Heteroalicyclic” or “heterocycle” refers to a monocyclic or fused ring group heving in the
ring(s) of 3 to 12 ring atoms, in which one or two ting atoms are heteroatoms selected from N, O,
and S(O), (where n is 0, 1 or 2}, the remaining ring atoms being C. The rings may alsc have one or
more double bonds. Howsver, the rings do not have a complotely conjugated pi-electron system.
10  Examples of sultable saturated heteroalicyclic groups include, but are not timited to:



0 CO 0 H 1,4-dioxepany 1, 4-oxat hi epane 1, 4-oxaazepane 1, 4-dithi epane
(1, 4-di oxepanyl ) (1, 4-oxathiepanyl) (1, 4-oxaazepanyl)
(1, 4-dithi né}l)1 0 0 HH 1,4-thleazepane 1, 4-diaze /IB2005/002837
(1, 4-thi eﬁ%ﬁ% ?84(1 4-di azepanyl ) Exanpl es of suitable pazrtS{ ﬁ?
unsat urated heteroalicyclic groups include, but are not limted to
WD 2006/ 021884 PCT/ | B2005/ 002837 -16 U1€-C 3, 4-di hydr o- 2H pyr an

4

5, 64hydr o- 2H pyran 2H pyran 3, 4-di hydro 2H pyranyl}_{ o
(5, 6-di hydro- 2 yranyk (ZHEranyl E;EJ Q
1,2,3,4-tetrah opyritdbtne 1 5, 6-t ahyd yrrdrE;é 5

(1, 2,3, 4- tetr&hsam opyrrarﬁhenyl azirldihe 2, Dxefank €t ntaduner o pazetidohie Ny itgtrahtirefuran
het er ocycl e grStBY] s (bistantin alakigdinyly b Sexptanyt) e dthigianyh dﬁ%?"‘éi'?yl)t rahydrofuranyl)
substituents i.ndependently selected from halo, |ower al kyI | ower

al kyl substituted with carboxy, gster hydr oxyg. or nono

di al kyl am no. 'Hyd y" refers t n -CH grgup.y 10 "Al ox " refers to
both an -O (al kyl) an-O(un ubtrtuted coalkyl) up.
Representati ve egygn{f)‘ es | ncl ude, | ut ar eelgot %mted tod &et hoxy

et hoxy, propoxXgja Bﬂtg cycl PE:J rothiopyran

cycl opent yl ox;;gf"@ s oxy,?gﬁ' '%'e I(ferwggp ar al(ﬁ? "'"’"r’i r@?yg to
an - O (hal oal kyl) group. Represent ative exanpl es include, but are

not Iim'ted to, trigluoromethoxy, tribrononethoxy, Hand the like. 15

"Aryl oxy" refers t n -Oar r an - et er oar ybN oup, fined
herei n. Represent exa | ncl uge, lbut ar no lim ti
phenoxy, pyridi nyI , furan thie oxYy, m di nyl o

pyrazi nyl oxy, and,dsfifnel i key 4arardmsler | Vadhatvig t herne%os.neNEr CARdians
refers to an - SH (gpaitiny) ' Alkaydidxiyip” (1.8 oekraniio artmerhofia) Ky | () 4-dithiaayl)
-S-(unsubstituted cycl oal kyl) group. Representative 20 exanples

i nclude, but are n limted o, methylthi o et hyl t hi o, propy|ht hi o,
butyl t hi o, cycl opr, | t hio, ‘» | obuty cycl tylthi

cycl ohexyl thio, ampd tlhe Irke yl thi re ers t an-S—ary or an
-S-heteroaryl grou as defi med herein present exa

i nclude, but are n limted to, phenylthlo, pyrr di nyI t hi o,

furanyl thi o, thi enghanei o, 1.4azathiatedi nyloxaRpg, and iPRENE | ke anapepane
derivatives ther &Uferazing « ALgazathignyy o o (GERAPN 1 efl ga"?'b) AoVl

group, where R' is selected fromthe group consisting of hydrogen
| oner al kyl, trih thyI uns ituted cyc kyl, aryl nal | y
substituted with nore, pfefe any one,{ two} or threetﬁ_ﬁj

substituents sele fr omt he
: 1,4-dioxepane 1,4-oxathiepane o 4 oxaazepane 1,Mithiepane
{1,4-dioxepanyl) (1,4-oxathiepanyi) (1,4-oxaazepanyl) {1.4-dithiepanyl)
/‘—N :—N
H H
1,4-thieazepane 1,4-diazepane
5 {1,4-thieazepanyl) (1,4-diazepanyl)

Examples of suitable partially unsaturated heteroalicyclic groups include, but are not limited
fo:



consi sting of |ower alkyl, trihalonethyl, |ower al koxy, halo and
-NR RY groups, heteroaryl (bonded through a ring carbon) optionally
substi t ut i e or nore, preferably one, ﬁﬁﬂ

substi t ut %hég?gcted fromthe group consrstrng of Iomer %ﬂPnBT
tri hal oal kyl, | ower al koxy, halo and - NR RY groups and

het eroal i cyclic (bonded through a ring-dgarbon) optionally substituted
with one or nore, preferably one, two, or_three substituents

selected fromthe gr Hpe. consi sti ng of lo Pal kyl, triha yl,
| ower al koxy, halo @NR‘ RY groups. Re@nt ative acyl ]gro ps
i ncl ude, but are not fmted to, acetyl fl uoroacetyl, zoyl,

and the |ike 35 "Al deh refers to an acyl group in Wnich Ris
hydrogen. WO 2beihpdred ZPYF‘I'JT/ | B2005761gbwdre-2H- Thi oaRrPyrapy

thr ocar bony| "(Gfuiydeo-2hpyanyl s) ' GEAIPAGRHIPYRYY s def(PHERY3Mdve.
"thiocarbonyl"” group refers to a -C(S)R group, with R as defined
above. A "C-carboxy" group refers to a -C( OR' group, with R' as

defined above. An "QONcarboxy" group refer8to a -OC(OR group, with
R as defined above E$ter” refers to a[l-C(QOOR group with R as

defined herein exce at R' cannot be ydrogen. "Acetyl" group
refers to a -C(OCH3 group. "Halo' group refers to fluorine,

chl ori ne, brotersxs-tetrahyaitbpyedingr ef erlghb g-tétrahydiopyridime chl ori ne.

" Tri hal onef hy(1,2,8#deimhydbpyriing) a r(e2i56-tetrabydoopyadingly t hree hal o

substituents, suc L 0 f.
_CAN gr oup. A lq‘]ng ﬁ e?o,cyc %Mg:s c&:ﬁﬁw&tlg{eggwéﬁr twgéatgtlt\t;é]n?s |l$c{e§en&e tHa
addition to b“‘éfeﬁ'gd fgm %‘f |'°r‘i’éﬂa' CalasH a'k#?s“bﬁ‘ﬁ@}e‘hwg‘o“f?@"yaeﬂ?d}ygw 50

A 'sul onyl " odigkyminefers to a -S(O) 2R' group wherein, in addition to

ber ng as defined -aRRWME etk to BROHRIGP. e a hydroxy group. 20

" S-sul f ongiri do” rﬁé'%‘f ;e%rsa mS(h%Zlgﬁerg\{al%og,p an Yid. (i ﬁﬁ@m Rloddn . grqup.

defi ned above.

R' and RY as %Pé’f‘is?ﬂéﬂfl"ﬂa%(?@'?s inclyder Rptol /1ot "@'PSJ& e ¥se“E°gV-a°“?°°"V b““’""'
- OC( O NR'RY geydeguopyiptyheyfbutsing, #rsiorestyideyf ¢ydehexddxp\and the ik car banyl "
refers to an RYOC(@ddiRoxy* @feRUP an VO-thbiodiky!) arbdp. Réprasndie ieRgnblaaliiues, but are

'O thiocar bag&’&%&&{\fﬂrﬁm&rﬂetﬁ%%m Egﬁ}rgﬁ@ﬂphk\é‘th R' and RY as

defined abov s to
with RY a® R as H@P’irrféfarséﬂﬂ\/ aryl or gy BE‘E”P‘&?'QPED tgcéeiﬁ d 'Tﬁﬁ?"haepéﬁ{g
wherein R anataiMesaringludeottivt rﬁyejrr@gélmlted 'toC- Rhen D' p!rﬂélﬂm fusangoxy, thienyloxy,

- C(O NR RY gr @tiiidmiiéx, pl}iaarﬁ)ﬁ@ & ursikelatd cepvdiabou@o. ' N-ani do' refers
to a R C(ONRY- grngy QF&" OI%Y as defined above. "N tro'
refers to a -NQ2 grou ns an al ref

ably
| ower al kyl, that f"?“ ?Jlﬁ"g‘l’? Plﬁ"eg’?W{?f aBrrg WpubRtes °¥%‘Wg“" %’P”pdh?ﬁ"eé%/néaﬁ‘fe
hal 0 at omgy esxgmples- i@MEGIbut areQRBlimiteCiapmptiayithio, @I BopYiliRd butiisiol ¢yRiepropyithio,
"Hydr oxyal Kyl cyciomawso, a;alo@hiymm cyolbRkgthiadny b areer al kyl, that is

ﬁ;g fg'}(;ﬁ;?ﬂy}’“ t 2 8&9 io r)egrs t&4n -Stami greanhg qé!& gfogﬁj Qédefrﬁecﬂ'lerem Representative

2, 3-di hydroxy?i‘PH[’J?ﬂ mclu%dautt ﬁé p?t Igmte%éo E{PBY li)l .pynﬂrgggtﬁrg &Wlfhro. thienyithio,
pref erabl y | onvemidinyikip]and hinlike apddedeplies thegefed with an aryl group as
25 *Acyl" or “carbonyf® refers to a -C(O)R" group, where R" is selected from the group

consisting of hydrogen, lower alkyl, trihalomethyl, unsubstituted cycloalkyl, aryl optionally
substituted with one or more, preferably one, two, or three substituents selected from the group
consisting of lower alkyl, trihalomethyl, lower alkoxy, halo and ~-NR*RY groups, heteroaryl (bonded
through a ring carbon) optionally substituted with one or mere, preferably one, two, or three

30  substitulents selected from the group consisting of lower alkyl, trihaloalkyl, lower alkoxy, halo and —
NR*R’ groups and heteroalicyeiic (bonded through a ring carbon) optionally substituted with one or
more, preferably one, two, or three substituents selected from the group consisting of lower alkyl,
trihaloalkyl, lower alkoxy, halo and ~NR*RY groups. Representative acyl groups include, but are not
fimited o, acatyl, trifluoroacetyl, benzoyl, and the like

35 *Aldehyde" refers to an acyl group in which R" is hydrogen.



defined above; e.g., -CHzZphenyl, -(CH2)2phenyl, -(CH2)3phenyl,

CH3CH( CH3) CH2phenyl , and the |ike and derivatives thereof.

"Het er oar al " up means al kyl, preferably |ower al kgtaplotsaiozsss
substi t ut %gﬁoﬁﬂﬂg& het eroaryl group; e.g., -CHpyridinyl,

-(CH2) 2pyrimdinyl, -(CH2)3imdazolyl, and the |ike, and 40
derivatives thereof. 'Monoal kyl am no" netms a radical -NHR where Ris

an al kyl or unsubstituted cycloal kyl r . €.0. t hyl am no,

(1- met hyl eBhyl ) ami 'ﬁB?acwy?ﬂ"B*H@WP%ﬁ%%?%aﬁgfﬁ H@”%Fl?b'sre“sﬁ{'?ﬂ%% “&ni no"
means a radi cal - NRRiashbe!" gruprefarsitea -CIHWSFRMANEA A 35 dafifedarya  or
unsubstitut ed cycl Qal-daoxyd bRUPreiefilv iR row, witliRtédtginadatoe, |

(1-methylethyl) - et fyian] | 0B8R HRIuB WA F d3Q@efined above.
cycl opent yl net hyl a&yh%g}b%grfﬁgegﬁi&ea. 86\/@/ Bl erined above

a 2006/ 021884 . .
PCT/ | B2005/ 002837 "EStig refers §,8 {GRIQR" oigyp wigi-f iaosn%ﬁ “3%"'?#33’#1‘?‘“#%355 Fanent e
subsequenti0y debagen.bed event or circunmstance may but need not occur,
and that the descriapdyiajoup feérsid@scoyst goges where the event or
c Ih r f unst an IC e occur 'ﬁ-laloaﬁ?g.lpi rﬁ&% mﬁ@rﬁ?,!cﬁlor![h@,ib%lriator QIR préterhibly thobrine BocAIBENkLE,
"heterocycl e group_optio supst.itu : \
that the al kyl rray'TB'FPE" il ot Yo ’es‘%rﬂ€‘§§'§tﬁ”§ﬁé‘ﬁ®ﬁ%@d@cﬁ”?ﬁ%ﬁ skrdsa
i ncl udes sit trifpdrepethigiePe t he heterocycle group is substituted with
an al kyl gysoup andscyarotimters28a -Cuigfodp.t he 10 het erocycle group is not

substituted with t Resu@J,,}f-meugrr&éépm a%(bmﬂﬁromwri. kiR WA &3 dafited above,
refers to a mxture Q ne or nore of the conpounds described

herein, or phyFﬁF‘SYﬂfﬁb@élq'P’ PR raceut i cal |y acce%%;abl e sal t?]é_ dafinad
sol vat es, hydr at esAdsulfonyl @mup gafers fed eRiP)R\TeYR Verply Incaqdifpndg peing as de
conponent s, Suweved® napxisd B Oydeal gropp.phar maceutical ly acceptabl e
carri ers aghd exci pisgga.h amiiPEref@id i8R AR FGBIAWIRT RN R'aabefitedabs. 1 | on
isto facifitate mnpistratio x m
used herein, a ' phi&'f"ﬁ?r@@f&garlg{ev}%%%rﬁcrgé%&y%%ﬁdgga%gg?gﬁ%{ngdggzr jer’
refers to a carri efO-eabamyi’ praenvetersina -OGBNR Rgroupia B a0 Brﬁsf'f PEOVS
irritation to an orgeitasyr R tdeeB’'OnyNRibgropawith B prs RY perleting aeve-
activity and propekd | Rsaimyk Rfers@ ALAGS)NAFRE GroGOMATE Bh.R' 45 defined above.
"pharmaceutical |y ept abl XCl ANRE vl ance
ml?gamalnyg Ire(ta'ers 0 Qh%&S)Nﬁ rgﬁ;? ‘Jfrt'ﬂ?] @R #Q@&d{ﬁnaﬁ%b%

added to a% 20 pha conposi tron Fo Turther é gilitate

adni ni stration of 2AwRATIRIRGHE an ENRRTAFUE whegel Rogd B At ppt E"f’f"%"r‘n’; of

exci pi ents | ncl ude *Gahidé"usters RrabOIMINRIR armab withuiapth B'As Helined abovar | ous
sugars and types Ohy.pfilidéibts toBHCIANEBQrdUR Witk At did®S as dyfrledibtiors,
vegetable oils and,@ol,¥§érh1\élae_lqg pxcol S. As used herein, the term
"pharmaceutically a ) MR rTefers to ”119 e agnttsd \L\mirg:eq,r ofe SamMe
retain the3di ol ogi Chaloaliyt eans analik wrelarhly By slkyly i?sgﬂﬁ Ve parent’
conpound. Suchorsifterbigt halmatbis] €:0., X5l PFa®H L FadaiLlbndhe ke whi ch can
be obtai ned by reacjiRRyaM nBshsiah @Ryl pRsaabtf lowdn alkp ahas istsubstitaeeithrede, W, kr
i norgani ¢ acids_such as_hydrqc | ci g o. 3. C1 Ao 8 3-diftydkoicypfopy!,
aci d, phosphor‘?'r(?e Hg%xa?mgusr %gf Fug%é‘t':’% gﬁ {agﬂdz %gltrgf:‘ﬁfngﬁ%:'qa%i d and* t he >
like, or with ¥Wgedke acids such as acetic acid, oxalic  acid, D) or
(L) malic asid, nalsakyrameshs atigl haieaby lovenhalel, dbat ds substiiad 2Wih |1 p G group as
acid, p-tol uenggrda@Bive; o.dCEH,phédh i(EHL)phenyd CCH;)phayit GH;CI(CHACHIpheml andiths like
?ci d, dS:/Jv(k:lCi ni Co %Lrgat%stﬂgrl &ni c acid and tEe like; or 30 (221 salts
orne en an acrdic proton present in t rent conpo ther, i S
repl aced by a met aHetprasakyt goup Sfﬁa"élal'l‘g't P"’H& '°‘f'edrn€ﬁ‘_“g_ﬁ‘ angséﬁt&rll‘tels viha
earth ion, or Beterasndirgraupine.gonCHadDBONEHhesimisinyy-CHImdagiy) 300 dhe, Jkee and
such as et hgnolaiiaamettogt hanol ani ne, triethanol ani ne, tronethan ne,

N-met hyl gl ucami ne, 'ﬁlgﬁ%awgn#\é‘ lftf‘ezans a radical -NHR where R is an alkyl or unsubstituted cycloatiyl

group; a.g., methylamino, (1-methylethyl)amino, cyclohexylamino, and the like.
“Dialkylamino® means a radical -NRR where each R is_independently an alkyl or
unsubstituted cycloalkyl group; dimethylamino, diethylamino, (1-methylethyl)-ethylamino,

45 cyclohexylmethylamiﬁo. cyclopentyimethylamino, and the like.



"PK" refers to receptor protein tyrosine kinase (RTK5), non-receptor
or "cell uI ar' tyrosine 35 ki nase (CTKs) and serine-threoni ne kinases

(STKs). or "modul ating’ refers to the alte@gaihfbs/dobssthe
catal ytic acltﬂlm\%}lo%lgghof RTKs, CTKs and STKs. In particular, nodulating

refers to the activation of the catalytic activity of RTKs CTKs and
STKs, preferably the actlvatlon or inhibi®®ion of the catalytic

f‘ ﬁél \él)% 08];] dRZ5P'§°5?C':T or i %D‘?‘ V%all iy F]“eta?'ls th%?& %ﬁggmlo %gsi: Q:ed Snt c?r%rguﬁgtan% mg; but
more pr ef er abl 47ed Rghescyrrandat he deserptionisiugesinstances ‘Gheé?é'ﬂq ‘*\YP'I‘ §r squmptaee occurs
CTKs and STKs.and @ataky iniwhich 8 tivesinbly 'For exfrapies "hbterotvale gioart aptignally substituted with an
phosphoryl at i %p rony h@ﬁrﬁsntﬂatuﬁ’tdakyl rnla biit/Hebd /RN ®6 proséht, =88 lineQosckiptidh iretides

of RTKs and/ or, 9%%[&%‘2?@2&% ?ﬁbsﬂtﬂte@i@raﬁkﬁ% eggqmtsmaﬁ&@ Whéte the

under the |nfﬁ“uence
refers to M i r§iermgyes FQyRisoatFHPGI e Mitehe IKYSIP-on and a t ar get PK
together in 45 sudhparmacautical compdsitiert geter® oo mixtireced reney of @ere of the compounds

cat ﬁ' ythi Ckact | d6bdribedOherbif CorPlhysiGlbdidamiphatmb@ically , actapble sk, sbites, Aitated Gor
with the kina Ofsel r

anot her nol ecﬁﬁ%ﬁ%mf ‘Kmh E}ﬁér &g@&g/%‘%ﬁog%ﬁs QMO %;E‘tBE‘|i 8]5) % mr;nl';b:mlﬁta 1:
catal ytic act |‘§?F°tp§?b8f’a’f'ﬂ§a?ﬂ ?1‘55'8"‘? s BSPRRRSHE | o Wﬁ“‘ gemrgion r'fgm QAR
be acconpl 1% headminjstiation efracgernpdundbto an organisg. t est t ube, a petri di sh or
the like. In a testaststh@ereit GIThRGbILGEIYERYmadatidhlly @ccomtis carisO e Wukticasriacor
a PK of interfg: fk abds nGF\‘)éuée@éﬂlhééﬁt ||Waﬁl'nfo dn Blghiiism 48 bbe3 n%rog’bkeslﬁb Hfogical
mai nt ai ned orH%{lownanﬁE‘:j £y ‘i{"ﬁ |s &S, and contacted wth a
conpound in t Vit angiPFoBRITis o the RYmiaislere BRF It the abil i ty of a
particul ar conmpound ipharmageyticaly,aqoppigbie) BYCRINT(relasy Ifefn NIt SuDstapggeadded; o a
of the conanurpﬁamdea‘uuaaeabrrbeﬂitibmo filtheciactitdcadohintseation ofecbobaduoﬁ eExargplesowvithout
the conpounds Iinﬂaﬁéh %%Mpfems fﬁaﬁd’e dafeili & ¥onkib, \éhla&}n B’I’oﬁ\ﬁﬁtb Saffoub Sugars and types of

d. F d
andare. wel | - KN Tep e Ted g BB Be abdjlofyte HiGYL S i |

contact with the cdﬁﬁ@ﬁﬂn’d’?’ﬂ el taa abarmasaitioqfi, pocpRtabler sal refars toyihpsg splts which
ceI | m croi nj eetinde b2gical efseiventss andpruperiseybitzparestapmpoend. S@b baits incles:.
“In vitro' gefers t(:PacﬁH SSReHISS, vﬂlﬁ:ﬁfcﬂ'l' BESbtainBd B reddiiénl dtitkel b base of the parent

gm”t L?g nenggl 3‘:8%mp?uHﬂ wi r?aélweamgs %uch athSdrocgmlc ! h&@r?brénﬂc %xdt E?#}ac‘du&%spﬂgﬁc

VIV

living organi safldseiinic aeid. apg pafghieric #q "E’QP"@rP’W'tW’%'ﬁé‘éds spelyas getiG agigpoxplic
"PK rel at ed di sy @@or;(L) ralc atid] maeic ahids metbkapsulfonizacld, bthimesuifonid acio-toluenesutfonic

act I vit % deal | Jciaf ﬁ\ll:lcyﬁcchcﬁ taﬁaa@aut% LifiB adid) sUediid 48t bPridibnid Mcid AraARMMRPEr at e,
., u \/
{JR ar PK éﬁ ﬁg'ﬁ or e ﬁqgk an%cigui_ﬂjﬂm? &Ls%h%ﬁl_hg p?&tt Eéﬂlpg%d eltr%pls %E&%

the partic

catal ytic acti®iameteim. as.w'@& melglion. a8 glkafine partipiop, 94N "("1')”"'?“?@ or coordnates
expressi on i n witl érs ongiriic hase csuphalab \ethewplamine, dietimnelarmindPResthaiqimine n trereethaeite,
PK expressi on hﬁ@ﬂw .g;aﬁ,getmmgﬁ@d cell proliferation, differentiation

and/or growh, or, r?ferg?& Fe?e%?o?grof) I uﬁéﬁéﬁﬁ&b?ﬁrﬂsﬁ d?&PfoPor%\Wftﬁgsme

reductions In ceII iation an

Over-acti vty WS%(C%V@)PECF epine- ‘P’B"’E'Iet"l'?%st"s% ification of t he gene

encodi ng a parti culMedulafRiG" or"madulating) ciiers to the aligration ¢f dhpeshtalytic aptityob Bs €1Ks

whi ch can cor r glyafrRs, Wh phrticulaf @lodulitihg tefeksab b a@ivatiortlbf ftfeataipticl sativityan REKe(ICTHs

growth disor de&nd@l’ﬂ%rs'fe%ﬂb%ﬂﬁm&cﬁﬁﬁéneo\f ﬁ'nhlbﬁ;n o¥ JHE ﬂf Jﬁd!b i éﬁ@ and STKs,
e

t f
?ﬁ\ére;;s)és;) . 32%69@?“@&9? {hp £gnoprtratiog o @gmﬁng ?fﬁ@“&&ﬁ‘%! % ?’% s °f‘&fi’&°"

severity o0 one, rogre prefembly yhredahibition ofthegalaigic pelivity of RiiKs STHeAdiSTES: case as
the level of the PKcagitic\dchvity' rétes te te efte offhospRdradibn of tyrbgiraintian gtie iafinehce,

"treatnent’ r e&il%& oﬁ‘ Rdi?ec{rgitm aﬂé/oraéﬂK?w tﬁé ﬁh@&h&{rlatﬁpf)%ﬁ{ei and th%oﬂir@'@nd&r the
influence, diract or indirect, of STKs.

*Contacting” refers to bringing a compound of this invention and a target PK together in

45  such a manner that the compound can affect the catalytic activity of the PK, either directly, i.e., by

interacting with the kinase itself, or indirectly, .., by interacting with another molecule on which the




medi ated cel lul ar disorder and/or Its attendant synptonms. Wth regard
particularly to cancer, these terns sinply nean that the life
expect anc I vidual affected wth a cancer wl ed
or t hat 0&8%?0%@%18£4dof the synptons of the disease wil :chgBirObe%g%Z
"Organism refers to any living entity conprised of at |east one
cell. Aliving organismcan 35 be as si-nple as, for exanple, a

singl e eukarlotlc cell or as conplex as_a nannal I ncluding a human
bei ng. ' Thet apeaAMic 2atiyily obthe kipase &5 derapaguinfuch icantesting’ ¢ag be frscomplishasiin vige.” Le.,
t he conpound bieiamegt tubed apetii dishear thel likahin e kesttible] contadtingoney involvesaniye cempeard and a

one or nore of pk kameysiel Pnsy |ﬁ\folv5 RRoleteROEAIE MaPSioD maintafdd &%roanrh cell culture
reference to t('é]&‘le{ ﬁ%{i%ﬁ%{ea Qath g%]ﬁ%%[)n%lﬂ tﬁapgﬁvﬁgﬁnentl Clﬁilthig/ con%ex% h a\é?ty of a

anount refers

fol | owi ng eff eaaeeu'armmuem@r%a Pifelated gigorer, i.¢.ipe 'Pm?b'ihe cm“ﬂdnﬁwmfﬂ‘g
(that is, $0ovsangetdetesnitee beietearnd of ipraiequadsl iy visd Wi ang Foriplerntiving organisms is
metastasis;  (ahbmptadli BirlcbIR@uisiGe £6 8Barfit ARLpI hélftks bifst, aht QW Willkicn SOR®e
extent, pref era e&/mﬁe%pig'agt)the %WPJomQJt He noﬁﬁ&nés.ﬁncﬁu‘é?ng "3t Ao?%ﬁ.t@@tot &rect

sone extent (or c}/

‘ assom at ed WI t §51 PigEeiniection apd ""mﬁmfd’ﬁ?fnﬁ'ﬂ’ A’a'P%PF'?“fSEQFOS/ 002837 -20 5

' Moni tori ng" means "oly#errefersde ripcedeasperformrg in dncarifi¢ifl @pvironmfientsyph asc e.8-nyithgut
conmpound wig h imitetdh)in a R¥ube scdulge red@r t | cul ar PK. The observed or

detected effect Canlnbrﬁo‘@ef&@ﬁ%%edhr@s ﬂeﬁ&r”nemﬁm%tllyﬁ%rgahign chh@s gﬁi’io@i I%héiiﬁn
activity of a PK Or{%&ra% ge 1n the interaction of

natural bi ndi Ny P& Techni ques for observing or det ectl n such
effects are wel | - kritfwelatey digpedery PK diiyen dispiere tand Sabaqamelcltke gotivilyr glhyefer fo a

change or an adosdiioa ehadcietifed by RappfopiateCial, undaharedry/ @emontly, Oha RiEcatiytic activity,
absence of 5 hame :hébahia@arm cs.%e% wnk Q c&ﬁ B.l éﬁ'érk ﬁéppeaﬁa% da{agﬁceacmmlq a.ee

or a change or

(i nase wi O o FAIPA O (PR Sy St B R 28 ol bR Pl ol
i nvention. "CefH eession Jending e fupyagted ol ﬁe'lferailomﬁ'ﬂ&rea e read{eregrgpthigor ()
cell or ti ssuedeaeasteheKbkpndssiqi leamiing tofupmanitet cadluatibns tinvell prelifdration, differsstiation and/or
Exanpl es, Wi t hgiim. Idvaitécm an pmsfaetof‘eﬁ:helr amﬁda@;nmﬁe aerne eh@bihg & baftutaF® dr

growth, c eLéa n R rr OcJﬁf.non 8? at Ievepd[f Pﬁ actlvitﬁ gl'nzhfcea'\lq 90%%1%(% hrP cell grglﬂér%t%}il rd}ﬁbrgfmaﬁon and/or

apopt osi s
charact eri sti cgovdh é'%sﬁ@?‘dﬁlﬂé theyleveloe! Hiv %fﬁé‘ﬁ’e%\%ﬁ Fhekﬁ?m ‘?fr?“? Remgp tof the
“Nat ural bi ndi sypptpas bites tellulafdsprder iroreases)o [Ungeepdtivilg ¢, bfltatrsd thedenvese, avherein

particul ar PK thilseRerftEdtlone or NitelbyRptorkdi o8l bdNElarRRbrHN HESase A8 1R I obthé Pk tilit)

propagating a =1 nsae!s in a PK-nmedi ated signal transduction process. A
change in the 1n eraction of the natural bi nding partner with the PK

can mani f 8t it selTreals "tpatinon andeieatppnt referde Pé&%"@ﬁl °f:8'f‘i'&‘é‘f‘i‘ﬂ (5 @pragatings a PK
t he PK/ nat ur al mdsiatedicaliylapdisordecand20is ettangntsymptords. Ve ragand@artitulerly torsarger, these

observabl e chagef sinfplylnitan RBX iRe ikeexsbiaricl6r aR ihakvigualEedied vith Sic8Hbad will be increased
trans ducti on. aﬁay 31‘3% JRS%E Sf'ﬂﬂl sgjﬁ&oqns oﬁﬁmseas%%n'bg %ldl.llc%d pure,

enantlonerlc ptically pure
enanti omer" nean a Q'igﬂ'iﬁ% |'%“’F§)'ﬁ apyiipg gnliyFRmPesed °Bar‘|@a%ﬂ%?rﬂ°|’ o'hé’l‘"gﬁfga%lsm can
conpound a8&l besasssirpld asa tiar akamplef & gegleodukiribi a prowsicomplieRET mammal, induding e
conmpound. A t yiarbeisgt i cal Iy pure conmpound 25 conprises greater than

bout 80% b h f
o ooty et erfapRREany VALeD BRlund® ik o CREPAUIA B hel BRBolr1Aing

preferably greXmiystarggypich é’ﬁ'dﬂ‘?‘""é@%"ﬂ?’“@% PRAY 8P °UH%SV€W5’H‘F PUH%?'“&F’ being
conpound and |testedt lenaferheUe the @ogthant ql‘/@prgm a therapdytically effactive amount refers to that

40  amount which has at least one of the following effects:
(1) reducing the size of the tumor;
(2) inhibiting (that is, slowing to some extent, preferably stopping) tumor metastasis;
(3) inhibiting to some extent (that is, slowing to some extent, preferably stopping)
tumor growth, and
45 4) relieving to some extent (or, preferably, eliminating) one or more symptoms
assoclated with the cancer.



opposi te enantioner of the conpound, even nore preferably greater
t han about 95% by wei ght of cne enantl omer of the conpound and | ess
t han about j ght of the opposite enantioner of

conpound, wgéao%é%preferably greater than about 97% b?g%;e[lgﬁplstmotzﬁnone
enanti omer of the conpound and | ess than about 3% by wei ght of the
opposite enantioner of the conmpound. Deiz2di-l ed Description Gener al
schenes for synt hesi zi ng, t he conpounds of the_invention can be found
In the Exahples sé@f"f"ﬂ% &snsicpse NR'@S°’§BW’E'"%F'BPFP€‘§8?I@°H'PQ Fepeuad v cel
are shown wi t Iexpregsing @pattisulardks ire: dheesved orsibtecterhefiodt nansbe ahangeiincell bhenotype, In
1- (2, 6-di chl orme GtalylicotvispdiarnK Jra@hdngeiy thelitaidion & atFKewip amatufaRinding QaFREr.
and some are ﬁ%}&ﬁbs\f&r Bd}.e&ﬁﬁ @rrd% ﬁgéu&h &r@&?&?&ﬂ&lﬁmmﬁ fF-la Brt. S%Qﬁ?é&ﬁe\éted

her o1 - can. be TR 28 RFeLe pLehige ol BTG 2Penob AR LA PESa Yo
pure (R) | Eooné’P@'WG’tYﬁd’é%qi%Um?‘h kingse) prracchpngm 6f Fhgeneael CHange irthe interaction of said
enant i oner i caldryteinkinags witd 8 natbralibindingpaniet ie & figdl aspddnef tipy ip@etbar es shown

herein can be used-dgp m&pdaceafees wtﬁteoumral Shdardbe @F‘@B&uld?ru&% loPt?ab lbm[og.can
pure corrpoundsfu

R
starti ng nat er Ing?(on oﬂhe ce@ d:r llssue Etx?nbo!ef h‘P tFlOLP Yimt%hor?d rﬁetll \Bﬁenﬁ g?e are céfl 8 ceII
i nvention al s&’%%%"d@&‘eré\'?arﬁeﬁ' gifiseniatian, P?i' ﬁHU’P’@ BRIp ARfrutrient “P‘ake and use.
cor r espondisng Such ghlretypic characteristics are measurable by techniques well-known in the art.

3-[1- (2, 6-di chl or o@nfal Mﬂfr@ dah.ﬁwaarseotmé@blapuay%dmﬁusaox ALe PR a cell,

3-[1-(2,6 45 et

COET‘pOl(.IndS shown(r‘u!‘]!lII %[JQ@ p{'-d %{-Qrc%’n %%ggy'% cﬁ?o%%'lmqoxr g '"17)%‘5&?’%%519"”
( PCT/ US2004/ 0(0%2sgusjion fracess, & chapggiin t&ﬂa‘t‘%ﬁm@,@‘r‘l‘%ﬂ’mm bingligg pastner&dth g B can
docket WO 2006¢a®®s18®d|f RCAY INBRARE /00 0XBBRd cofkenifationueinths PROAGASGng frattred

August 26, 2020Qém@aéCn6. s d feih, in’ dRYdbEARbIO TRINGS Ini théI bisily HMhEIPRES Ri@é Yignal
Conmpounds as {gﬁ’stc!@éﬂ& Ki nase Inhibitors”; and in U S. Application

Serial No. e assi gned, docket nunber_ PC 32548, filed August 26,

2004 and ent | t | ed, A5 Uipd heesi 118 feyas PiclpHiS: | eptionerizs]iy,puse npuwﬁa@@ef and
I nhi bit ors". Ténscall prslepantioress' rodan & bepesitido thatrremitrisescone enantinmead B genepdund and
herein by r ef e ﬁﬂ@éﬁtlduﬂ‘reefohﬁé bpp6sité briaktion&rsf thd Eomgbina & typictilbptdieslire compound

ot herw se, 5a| lcon’ﬁ;ﬁi Ft?larh%oﬁlj A)?wgglﬁ o’f 2 E‘dﬂ&rln}! er%?{m nt:iI 4N lleggﬁ"nan

referencesto con xes ereof and t

sol vates, hydr@gpbe’ ’aWd“e PhoRd é“eo?"a@ﬁ'f‘?rs" {hRSPRs f‘ﬁ{ﬂ RRIAFhY oreater than
pol ynor p h S, Stabeub@¥i%shyweight Of A enanmmblhe mmppunaamyp@dhamp@m t%sbv waight of the
t her eof . Phar repseeitet enshBidniey IR b aURd, @ved aloteSpratéradiyufiéated tHafl atsodristd by veigmabs

base salts (i Qﬁé H’ghﬁger(yf @Lx;nﬁ)lwnd aprdlslesg‘ltﬂah QMUFS@%(\QGIQ%@&HM &%sﬁ@én&rﬁmlﬁér%f

f d f d
ncet at e, - o a e PBO ATAR0s, PRy AR ERiaEcl B EY B el gpaomer o

bi sul phat e/ sulcpmpound andlegsithan abeubdis oy waicht of the QPPGRHEG"EE@F@W&'PGO"‘P@WI at e,
formate, fumarate, gluceptate, gl ucpasikepsglipigiir onate,

hexaf | uor ophosphat éenenjal' Mﬁ?e@tf&syuﬂ%égﬁﬁcﬁé BB B 6 'in@&won can be found in the

hydr obr om de/ brom d r0| odi de/1odide, isethionate, |actate,

mal ate, mal eat® “mpfﬁiﬁﬂf’QP Mresyl ate, nethylsulate, 20 naphthyl ate,
2-napsyl at®, ni cot Parated thergenera|tpeoceduies, BrgtsBOWNOW!H ra%@n%talsmﬁeaﬁ &' compounds
panmpat e, phosypbraih eehryel s-aigiesro-phmedpieaiiestidinhycietp Geine pire YPHSEner, and some are

saccharate, Stsﬁlﬁrn%ﬂﬁ refe%’rﬁg 't@e&lﬁ)oun%@[vﬁarréﬂ ?ald mBIQ@YJ @trfceﬁﬂqnlxture It should be

trifl uoroacet at

al t
whi ch 1 o1 m nod ™R b e, PoEsies PR, R (5t oM RIuER AT PR
benzat hi ne, c&nsatiamericattpyre (Rbisomersdy PRPPsingitheccorrespemingagemic g epantipfisrically pure
| ysi ne, 40  starting material.

The procedures shown herein can be used to produce a wide variety of enantiomerically

pure compounds by selection of the appropriate anantiomerically pure starting material. In addition

" 1o the compounds shown herein, the invention also provides enantiomerically pure compounds
corresponding to the 3-{1-(2,6-dichloro-3-fluoro-phenyl)-ethoxyl-pyridin-2-ylamine and 3-f1-{2,6-

45  dichloro-3-fluore-phenyl)-ethoxy]-pyrazin-2-ylamine compounds shown in W.S. Patent Application
Serial No. 10/786,610 (PCT/US2004/005495); in U.S. Application Serial No. to be assigned, docket




25 magnesi um negl um ne, ol am ne, potassi.um sodi um tronet ham ne and
zinc salts. For a review on suitable salts, see "Handbook of

Phar maceu S Properties, Selection, and Use" d
W\er mut h (W‘ﬁ%mj V\el nhei m Germany, 2002), the di scIPosure oz)év%l?l

i s incorporated hereln by reference In Its entirety. A

phar maceuti cal |y acceptabl e salt of the-2Inventive corrpounds can be

readily pr pare et her sol uti o he conpound and
t he desi re aé‘}' °5|¥cb:%g'gn}"xi Ilg %plzf’%f' g %‘kd %Y'f'm rﬁ&t)s%“'é’ jpghefproary
f rom sol ut i on Camepupss ag 81019@(&‘!’%? Inkjbiters™s anddn Y.§pplicatien FerlgbNe. M\ﬁeﬁ@eﬂ- prgket
evapor at i on ofumtieh 8C 82848 cfiftid. Auging 26] @Qu4esnd Ghtitisd) MArdiRdhbtemdanyICdntpeunas hd Provely
vary from comnsseah%nb@mrasq.s&eu@& mﬁsse @%meﬁt@%mporam@ hé}aﬁrnﬂéfa%ce%

t he Inventlonihréaémlre (1S I n both unsol vated and sol vated torns.
term 35 'sol vat 'S used herein to describe a nol ecul ar conpl ex
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phar maceut | C alrdfeyeraesCie [salish bavates) Meratos nd eampliezes, thérent, #watobRgtess hjugine|and
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Phar maceut i cab % @accept able solvates in accordance with

I nvention includée” hydrates:-and sol vates wherein the solvent of

crystallizatian nH§msesvficainaseariablp rafs welgsieapid aqolien and base spitsincluding disalts).
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nor e organi c Ayddiedide/iodide: gsethianate.o lrpiatae melgtewimiatebie.nmglonate, | mesylate, methylsulfate,
st oi ?:hi ONEXN | GapBihylaté) O N2-Adp§iabd)i OMtBtinkteC MAIINt Gotatd,NeoxaaBY | phiMgate, p;moale,
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ot ew of Sut Rraebd @ pRRfaRi dodel BBl Sty Sg/f S,
Hal ebl i an (Auff§ éﬁe nd giluyoacqigiasalit-s o) osure of which is incorporat ed
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pr odr ugs, Oz?nd ragHRNEH, Snebiltfd, Ui pg%ﬂh%hiquEQ%:Ae%nGQ% dafd!t 0”‘” i C

| somer s) the™i nvent ve CcO tive

| nventi on whi ch mef" Ralf¥Y 9 @'&g'&s"“ﬁ) %@8* BPF%'P%%E?' %\ltf r°p°m°s’
t hensel ves bufeledien anghisel by §ighlaind Wermuth (Wﬂ?yélcﬂa‘ﬂel@mn Geraaty, ARERY theéwomf@)
the inventi veot'mmmmﬁﬁated‘mreirﬂwaaméme|nhyadmﬁ}r ol ytic cl eavage. Such

derivatives are ref aﬁ'l'r:'agauhgllyaa% i fhe 1annQveF mbdifds daﬁ‘BQFeQiﬁi& brefhred By

ralald
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1975), the disclosure of which is incorporated herein by reference in its entirety.
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40  example, DL-tartrate or DL-arginine.
Cis/trans isomers may be saparated by conventicnal techniques well known to those skilled
in the art, for example, chromatography and fractional crystaliization.
Conventional techniques for the preparation/isolation of individual enantiomers include
chiral synthesis from a suitable optically pure precursor or resolution of the racemate (or the
45 racemate of a salt or derivative) using, for example, chiral high pressure liquid chromatography
(HPLC).
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compounds of the invention, or in combination with one or more other drugs {cr as any combination
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Binders are generally used to impart cohesive qualities to a tablet formulation. Suitable
binders include microcrystalline cellulose, getatin, 'sugars, polyethylene glycol, natural and synthetic
gums, polyvinylpyrrolidone, pregelatinized starch, hydroxypropyl celiulese and hydroxypropyl
mélhylcal[hlose. Tablets may also contain diluents, such as lactose (monohydrate, spray-dried

45  monchydrate, anhydrous and the like), mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline
cellulose, starch and dibasic calcium phosphate dihydrate.
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form to be used In conjunction with a suitable vehicle such as sterlle, pyragen-free water.

The preparation of parenteral formulations under sterlle conditions, for example, by
lyophilization, may readily be accomplished using standard pharmaceutical techniques well known

45  tothose skilled in the art.
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t he form ofo t Ipepellant(s) as solvent and an optional surfactant, such as sorbitan trioleate, oleic acid, or an
oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is micronized to a
size suitable for delivery by inhalation (typically lass than 5 microns). This may be achieved by any
appropriate comminuting method, such as spiral jet milling, fluid bed jet milling, supercritical fluid

45  processing to form nanoparticles, high pressure homogenization, or spray drying.
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. 40 crossad-linked polyacrylic acid, polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example,
hjdroxypropylmethylcelIulose. hydroxyethylcelluldse, 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 lontophoresis.
Formulations for ocularfaural administration may be formulated to be immediate and/or
45 modified release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-,

targeted, or programmed release.
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45  benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate, “Ph® means phenyl, “Boc”

means tert-butoxycarbonyl, "EtOAc” means ethyl acetate, “HOAc” means acetic acid, *NEt;" or
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Some of the general procedures are shown with reference io synthesis of compounds
45  wherein the 1-{2,6-dichloro-3-flucrophenyl)-ethoxy moiety is the pure {R)-isomer, and some are
shown with reference to compounds wherein said moiety is a racernic mixture. It should be



45 wherein the 1-(2,6-dichl oro-3-fiuorophenyl)-ethoxy noiety is the
pure (R)-isonmer, and sone are shown with reference to conpounds

wherei n saj is aracemc mxture. |t should be g g6odigsb884
PCT/IBZOOS é&@@@?}@ég 30 5 understood that the procedures herein can be

used to produce racem c¢ conmpounds or enantionerically pure (R

i soners by choosing the corresponding raoenic or enantionerically
pure starting material. The procedures shown herein can be used to
produce a & dandestdopttat dhe @resatiuied hereincan | 5 Uisdrle BBTHED ARPEIC,gomPounds  or
sel ection of tehsiiGyatadpgure(Riis@wudetyicanoeng teadorgspanding raseraie bii angntiprariealy pure
In addition 10 0mk&a corrpounds shown herein, the Invention also.
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(
6di chl or o- 3- f |KRFFDIBPISYy | The SsFpsKPs © B@?splg?%mﬁnqwrg '"coré‘)q?ragéé%n yféfe ce f
Cl CHs | 0O Nt@irenisBlies.F 1. 2, 6- Di chl oro-3-fl uoroacet ophenone (15 g,
0.072 not) Wasgehde didr@MbtdriakHE (150 ni, 0.5M at 0C using an ice bath
for 10 m nyg Ui UM gl isgelailesh d fuckclondi) o M aofrhaeh ¥
added. The reactio I rred rent tepperature for 3 hr. The
reaction was cooled In ice 25 bath, and waterf (3 nL) was added drop
wi sely followed by adding 15% NaCH (3, rTLéHs y. The m xture was
stirred at anbient tenperature for 30 S A5% NaOH (9 nmL), MgSH4
were added and the mxture filtered ré&mye solids. The solids
were washed with THE (50 nlL) and the %lr at &Hpas concentrated to
give 1-(2,6-di chI oro- 3-fl uoro-phenyl )¢ anol (14.8 gm 95%yield) as

ayellowoil. "HNVR (400 M4z, DIVS

7% (m 1H . 7427 ﬁﬁ%ﬂlﬁm T ’Q“Js‘?% 087k il wrd koo #%(wmﬁd?w
phosphi ne (8. 2atPC Osi@Banniv Yatmiet 1OMNDLiVE agmingm hydridg (2.7809, BRI ‘E'ﬁ? oMl
toluene) in Tl-ﬁ,dégeme JholionAas Qfirradas amkeeimpera0é fot 8 dn Tod reaction was cooled in ice
1- (2, 6-di CQ!; or 9 ih, a%c‘ d%% %ng@{%]d}d &%J\ﬁ&@lfollé\ﬂadﬁ a&ilngolsﬂa\iadmb hLﬁ‘ﬂtﬂlly The

3- hydroxy n|tro

resul ting bri gﬁ r@ﬁﬁ@%@ﬁﬂ?‘?@ﬁ%‘"@ °n$°rr?éi lejuﬁye_rg'lg At Y ‘wegg&\dsd and
at nosphere at theriixuretfiteraddorsmorstsgide. The polide Wt yashed Wit HFC(HC B‘H ‘WE’ the filjrate was
starting nat er jg@kshriiaclo GRENGUEIBducrcHihenyt@thereh {(148gm, 35% iyieidpascchellowrnd.

the crude mat ermexaﬁg@%rz%m @gﬂ(jlgql 49{3@%@4& (% 2H0R52 (mag, Bh ety t h
¥

t hyl t at |
g (g GSthggso 3-f1%dP8 @Hg 1;89(% enHIpP?thmeywza 003 rgog aﬂiDEAD 8385mLofa

not , 40% solution in toluene) in THF (200 mL} at 0°C was added a solu on of 1-{2gé dichloro-3 ﬂuoro
phenyl)-ethanol (4.55 g, 0.021 mol) and 3-hydroxy- -nitropyridine (3.35 g, 0.023 mol) in THF (200
mL). The resulting bright orange solution was stirred under a nitrogen atmosphere at ambient
temperature for 4 hours at which point all starting materials had been consumed. The solvent was
35 removed, and the crude materlal was dry loaded onto silica gel, and eluted with ethyl acetate-
hexanes (20:80) to yield 3-(2,6-dichloro-3-fluoro-benzyloxy)-2-nitro-pyridine (6.21 g, 0.021 mol,
98%) as a pink solid. 'H NMR (CDCls, 300 MHz) 51.8-1.85 (d, 3H), 6.0-8.15 (g, 1H), 7.0-7.1 (t,

1H), 7.2-7.21 (d, 1H), 7.25-7.5 (m, 2H), 8.0-8.05 (d, 1H).
3. To a stirred mixture of AcOH (650 mL) and EtOH (500 mL) was suspended 3-(2,6-
40  dichloro-3-fiuoro-benzyloxy)-2-nitro-pyridine (9.43 g, 0.028 mol) and iron chips (15.7 g, 0.28 mol).
The reaction was heated slowly to reflux and allowed to stir for 1 hr. The reaction was cooled to
room temperature then diethyl ether (500 mL) and water (500 mL) was added. The solution was




. with Na2S205 so

98% as a pink solid. 'H NWR (CDCl 3, 300 MHz) pl.8-1.85 (d, 3H),
6.0-6.15 (qg. 1), 7.0-7.11t, 1 H), 7.2-7.21 (d, 1 H, 7.25-7.5 (m
2H), 8.0. H. 3. To a stirred mxture of Ac crfBShosbozsANd
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was added N-i odosuaeiarsbioiodef %I 42,8-Dighlord-3-figro-pimamyl) pthoxypyridin-Rylamiee (188 9. 33.2
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1. 2,8-Dichloro-3-flucroacstophenone {15'g, 0.072 mol) was stirred in THF (150 mL, 0.5M)
at 0°C using an ice bath for 10 min. Lithium aluminum hydride (from Aldrich, 2.75 g, 0.072 mol) was
slowly added. The reaction was stirred at ambient temperature for 3 h. The reaction was cooled in

35 ice bath, and water (3 mL) was added drop wisely followed by adding 15% NaOH (3 mL) slowly.
The mixture was stired at ambient temperature for 3¢ min. 15% NaCH (9 mL), MgSO, were added
and the mixture flitered 1o remove solids. The solids were washed with THF (50 mL) and the tiltrate



Cl CHB N N Cl N2 F 1. 2,6-Dichloro-3-fluoroacet ophenone (15 g,
0.072 nol) was stirred in THE (150 nL, 0.5M at OC using an Ice bath

for 10 m ny4l, V\ﬁ al um num hydri de (f rom Al drich, 2. tarén2desthiss7
nol ) was Po y added. The reaction was stirred at amnbi ent

tenperature for 3 h. The reaction was cooled in 35 ice bath, and
water (3 m.) was added drop wi sely foldsawed by adding 15% NaOH (3
m) slowy. The mxture was stirred at anbient tenperature for 30
min. 15% NAOHwIsgonsentrateftpgive 1@ SulichierprafAuoraphany) Kibang! { + §5% Yol atp yetpw
renmove sol i dsoil. THEMB G100 iz, RMSO-dyps tsdd, AHY, Hi42TIRE2K)5032 N, YH),Jr48 (no, hid).

filt rc'itt ?ZV\g 5008/ Qﬂ%%%rm@aﬁawwml ) %nem&&n&yyg&z[ﬁ.gnﬁggg was ?gfm
give ol?o, 8 oW, (Zgg 2b. k‘ci'o HenyH BhansP 4hd’ a@la mas
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net hod based ‘ﬂ""VHVd’rS (§r°'8'f" cg'ft Tr?fﬂﬁy M n a pH titrator. | LU
(l'ipase unit) is tih&-14apdieh -agepiemdlolRiech | i berates 1 pnol
titratable butyri q1s)aL(ele-ﬂiemormuﬁr@hayl)eﬂﬁﬁl ghbivrB a@ corifvendpfSelp & the ischemes
repor ted her ef, o, 20,.{ FhdzardPoy 35 oo AR Shilicl fraidfia bl Mos pRahoroan
?B?‘g;’l gl Er chavmnt %%glgqngi?ﬁﬁ %% ﬁ'ﬁ ftca: rianue dhem%glt h%#c}-l%ls Q'Iith mvé?orl‘%c@mg fo
S1-1-(2.6-di c Rthene B3 - Racemie dd §-|ql§. lt,r@- -flugrpgenylethyl acetate (compound A2) was prepared
(1S) - 1- (2, 6- degbding @-S3heiawor ophenyl ) et hanol, shown as conpound (S-1)
in the schenes below, was prepared byséheg.gﬁbi nation of enzymatic
hydrol ysis of racemic 1-(2,6-dichloro-3- 25 fluorophenyl) e hyl

acetate, esterification and chem cal hydrolysis with inverfsion
according to Scheme B. jRacgm ¢ 1-(2, 6 di cl oro-3-flugropk é et hyl

acetate (conmpound A2) s fir epar ed a cor Ing to Schene A ene AO
ci 0Cl OHCO ACH3 cl FF Hy
3 3
Cl Cl
- F Al F A2
30 1-(2,6—qichloro-a-ﬂuoroghgnxl1ethanol {A1): Sodium borohydride (90 mg, 2.4 mmol) was

added to a solution of 2',6"-dichloro-3'-fluoro-acetophenone ( Aldrich, catalog # 52,294-5) (207 mg,

1 mmol) in 2 miL of anhydrous CH;OH. The reaction mixture was stirred at room temperature for 1

h then was evaporated to give a colorless oil residue. The residue was purified by fash

chromatography {eluting with 0—10% EtOAc in hexanes) to give compound A1 as a colorless oil

35 (180 mg; 0.88 mmol; 86.5% yield); MS (APCI) (M-H)" 208; TH NMR (400 MHz, chioroform-D) 8 ppm
1.64 (d, J=6.82 Hz, 3 H) 3.02 (d, J=9.85 Hz, 1 H) 6.97 - 7.07 (m, 1 H) 7.19 - 7.33 (m, 1 H).

1-(2,6-dichloro-3-flugrophenyhethyl acstate (A2): Acetic anhydride (1.42 mL, 15 mmol) and

pyridine (1.7 mL, 21 mmol) were added sequentially to a solution of compound At (22 g, 105

mmol} In 20 mL of CH.Cl,. The reaction mixture was stirred at room temperature for 12h and then

40  oevaporated to give a yellowish oil residue. The residue was purified by flash chromatography



30 1-(26-dichlero-3-fluoroohenvl)ethanol (Al'): Sodi um borohydride (90
ng, 2.4 mmol) was added to a solution of

2',6'-dic LAs-asick) UOr 0- acet ophenone (Al drich, catalo =5)
(207 ny, h%ﬁ#g%l n%% 2 nmL of anhydrous CH3CH. The reac??ﬁﬁéﬁpéﬁﬁ%é
was stirred at roomtenperature for 1 h then was evaporated to give
a colorless oil residue. The residue was3urified by flash

chromat ogr aphy,_(el uti wm.th 0-410% Et QAc i n hexanes) to give
conpound Afsoas(elét'"e 6‘]5%?'?%&‘0(% fr @?T%’é?)gﬁfm?ﬁ“%”rﬁ?ﬁic?b@e‘? %‘01@-34 & PQymmot;
MB (APCl) (M HFE6206:d)11H NWAR400IA, KhibroforadD) 6 porh 088100 D)=6.82 Kp B H) 431G, 3(H] 6.62
J=6.82 Hz, 3 H, L6.82HA Oh) V5P, &% .abRz, 11H) ko Rd, 9864, 050, (1) 1 H)

7.19.7.33 (m 1 H). 1-(2 6-dichloro-3-f henvl | et hvl acetate
(A2): Acetic anhydride (1.42 n_, 15 nné#&ggﬁg yridine (1.7 m., 21
mmoi ) were added sequentiallyto a solution of gonpound Al (2.2 g,
10.5 mml) In 20 nL of CH2QR. The reaction nmA{ure was sbhrred at
roomtenperature for 1$h afd t

oi |l residue. The residle
2006/ 021884 PCT/IBZO]
hexanes) to give co gl A2 as a col or
85.6%yield); ~lH NV (4 , chl orof or (d, J=6.82

Hz, 3 H 2.31 (a, 3 H$6.62 (q, J=6.82 H%% , 8.46 Hz,
1 H 7.49 (dd, ..8.84, 5. 0%%z, 1 H. Sches*B OO d ~CH3 C O
CH3d H ~HBCH3+CH3 A A FFAZFS2R1 R3+ge~-\ S2
S1 S-2 10 To a 50 nL jacketed fg ask™equi pped with a pH el ectrode, an
overhead stirrer and a base ad ion|line (1M NaOH), was added 1.2
nL of 100 mM pot assi um phosghat¥e bliff¢r pH 7.0 and 0.13 nL of *PLE AS
suspensi on. Then, conpound 43 g| 0.5 nnDI,Il.OO eq) was added
dropwi se and the resulting xture wag stirred Loom t egperat ure

40 evapPrat§d t8%gi vgé a ¥el | owi sh

condi tions).
Pl of ethyl gjacetate
m xture of R-1 and S-2.

mol ) was added to a sol ution

consuned (approximately 17
m xture was then extractedt
to recover both ester and
Met hanesuf fonyl chloride (886, O. _
of a mixture of RRf 20 andlS-2 B.48!mol) in 4 nL of pyridine under
nitrogen atnosphere. The reaction mxture was stirred at room
tenperaturie for 3 h then evaporated to obtain an oil. Water (20 ni)
was added to the T8 «bsuhe jaskattd fitskroqiipr@dwit{ 26H BbctrddeIn dEvhead @6tRFardG: base

extract the aguRHfineS@WNab)) was' fe®i.93 of 100! Y Ed’ta%si@? 5%:9@9%}%8@@% 7.0 and

_ .(Ij.[]: :‘d, filter %q:s rnq_ncg P?gaxgosrusap}eﬁgon'g ?‘hegll, go%péaungq A)ét(&{aeg, 0.5 mmol, 1.00 eq) was added
dropwise and the resulting mixture was stirred at room temperature for 20 h, maintaining the pH of

15  the reaction constant at 7.0 using 1 M NaOH. Both the conversion and ee’s of the reaction were
monitored by RP-HPLC, and stopped after 50% starting material was consumed (approximately 17
hours under these conditions). The mixture was then extracted three times with 10 mL of ethyi
acetate to recover both ester and alcohol as a mixture of R-1 and 5-2.

Mathanesulfonyl chlaride (0.06 mL, 0.5 mmol) was added to a solution of a mixture of R-1

20  and S-2 (0.48 mmol) in 4 ml. of pyridine under nitrogen almosphere. The reaction mixture was
stirred at room temperature for 3 h then evaporated to obtain an oil. Water (20 mL) was added to
the mixture and then EtOAc (20 mL x 2) was added to extract the aqueous solution. The organic
layers were combined, dried, filtered, and evaporated to give a mixture of R-3 and S-2. This
mixture was used in the next step reaction without further purification. 'H NMR (400 MHz,

" 25  chloroform-D) O ppm 1.86 (d, J=7.1 Hz, 3 H) 1.84 (d, J=7.1 Hz, 3H) 2.09 (s, 3 H) 2.92 (s, 3 H) 6.39
(9, ~=7.0 Hz, 1 H} 6.46 (g, +=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}.



m xture was used in the next step reaction w thout further
purification. 'H NWVR (400 MHz, 25 chloroformD) ~ ppm1.66 (d, J=7.1

Hz, 3 H) =7.1 Hz, 3 H) 2.09 (s, 3 H 2.92 (s,

(q. J:7.01\’—’§f5°§“%?68§%.46 (q. J=6.8 Hz, 1 H) 6.98 - 7.07 Pfﬁr{'ﬂ)i"“r@ifé%"o

- 7.17 (m 1 H 7.23-7.30 (m 1 H 7.34 (dd, J=8.8, 4.80 Hz, 1 H).
WO 2006/ 021884 PCT/ | B2005/ 002837 -34 5 -Bet assi um acetate (0.027 g,
0.26 mmol) was added to a mxture of R-3 and S-2 (0.48 mol) in 4 nL
of DVF unde? nitrof@RSSHMBL P27 o926 mamol tweg) AddaY 1td Mistuifad R aidedr2 (Ry8
100C for 12 hmmikn dml(q OMFiupdensitogerdareatpliee. tThereadienotikton was Rdatedéo HAW for
Et OAc (20 nlL x122), wasr @dGasl whdaddedtb tdGhaclion Snbl i Sa LEROALORS! il &) wid Bdded to

conbi ned or g?;gﬁ'ic.ll M%E%é%@; scﬂﬁi{mg d'ih?] Et%rAbang §anic et eﬁg ﬂgﬁ% %%g;eéng 5\?%&%:: 0

an oil of S-2 , reld. WO St eps) . rrallt :

“H NVR (400 18" TPV BF BB Yt Bt 3o Qe 5oy, PN 1430 it
s, 3 H) 6189 ghiproidm®) 8 ppip 1.68 (d-f=7.7 H3 2 H) .09 (320) §.3¢4m, /6.8, TH)ZB27, £B5 Hz,
(m 1 H. SodiumrethexmaH.19 nmol; 0.5 Min nethanol) was added

sl owy to conpound gggigm (fdmbitkie (b mmidd 08 mbl)xanugiﬁradd%d Bibdi}; R%B8Mpound S-2 (4.64

atnosphere at 0C__The resulting mxture was. stirred at. room

Fenerat ur e f of O FTSTR) e R Ao gt s i PP RS GRS Hfpm
was added. Thetempairtue for 4 hpuss cRhp sqiventiwas emaeoraigdang Bt (10 i) s efdeth Bw@rdlad
acet at e- aces i Creautidrdmintufel vets reaitatided @fth fodiup Hdcefate-dchbiityakid baitee tsalitien (LM 7.MEthy

I2231 ‘2’?: ae\gfg fj%plg%t({@gfﬂ' % E%Q%%Qf?xg% the 'agd'éouslsgl@tiog.(r)ﬁcpé wﬂ?ingé G?&aHi&layers

y | v | Vi )

white solid (448" ?&N%sﬁyﬁé%a?d §ﬁ‘i‘,’faq‘i%‘? ‘Q’ga‘?‘ il *"°E‘ft(§ngﬁzg'§ﬂ%yﬁlﬁg,se°

chl or of or m D) '¥S:§pteeL. HHMR{400 MHzgchigrofapm-Didn ppm 554 J&P Hzy 3 §) HS8q, 4.9 Hy)l

6.96 - 7.10 (meleHy10(ma 7.2 -3B6(m1H). H). 20 340

R -1-(2.6-44chl Oroaée%ﬂ{m,i B?éb)ﬂ@&r&ﬂéjx_?l{ieth%g%ﬁ-ﬁiﬁ@wﬂ@“ ne G Fj( ChHs

Cl dlz~ N IN 3- roxy-2-nitropyridines(175 ng, 1.21 nmol) and

tri phenyl phosphi ne (440 ng, 1.65. q er e added sequentially to a

stirred solution of (1S)-1-(2,6-di chll_. %07 3-40Haor ophenyl ) et hanol

(229.8 ng, 1.1 mol) in THE (10 ni) undgr A nitrogen atnosphere. The

reaction m xture was 25 nai ntai ned at room erature for 1 h and

t hen dil sopropyl azo-dicarboxyiate (0.34 J@GS nol ) was added at

0C. The mixture was stirred for an additidnal "12 h. The reaction

m xture was evapoRdiveigxiheieapyrigiae (\TPnmdo 181 wanol gnd triphenyiphesahisg  (SRPeMualsts

purified by flast) wdes adnt agHuapily td €bttbd solitioridt (11S)- B(2;65d@beoE LA 6phenyl)sthanol

rrlne’:réla'neS)BBt O‘Vg;/(lﬁ%'gd f&, 1}\}5 b %\Ibf(ﬁj mﬂuﬁ‘lﬁ%ﬁ_a% Eaﬁﬁl_;dhgfe.( grg/%reﬁctﬁy mixklireMas
; . () ; - : .

(400 o, B11 SFOREAh R 155;5,@%9 T p iy oo ezo Jogpigarg (W HLAT. 1.5

k6.6 Hz, 1 |-|)mmqlmpsadqe_dggwgnﬁe;[mqqyevqa_sgtj_rreg@agn aydiﬁugglgg h. . rq;qft,ionInIWe was

7.30 (dd, J=9.dkapofatdd unider vdculm) to fivdan djl.0The rebidBe wis pdtifid byltlash ThibinatBgrapdy (eththg

J=4.6,1.3 Hz B - éFH\ : . . N . .
’ ' with 7% ¢ in haxanes) to give the title compound as g white solid (321,5 mg; 0.97 mmol;
R) - 1-(2.6-dich oro_-%-f' uor 0o env” Sthoxy _ovrpi d‘l,n-%-am ne( % g
CH3 O O1) H2$8.3% Yigld); MS (APCI) (M+H)" 331; SFC-MS: 99.5%ee. 'H NMR (400 Mz, chioroform-D) 8 ppm
30 1.85(d, 4=6.6 Hz, 3 H) 6.10(q, J=6.6 Hz, 1 H) 7.04 - 7.13 (m, 1 H) 7.21 (dd, 8.5, 1.14 Hz, 1 H)
7.30 (dd, J=9.0, 4.9 Hz, 1 H) 7.37 (dd, J=8.6, 4.6 Hz, 1 H) 8.04 (dd, /4.6, 1.3 Hz, 1 H}.

3-[{(1M-1-(2,6-dichloro-3-fluorophenyi)etho: ridin-2-amine

Cl
F CHj
C O~
P
HaN™ °N

Iron (365 mg) was added to a stimed solution of 3-[(1A)-1-(2,6-dichloro-3-
35 fluorophenyi)ethoxy]-2-nitropyridine (321 mg, 0.97 mmoi) in a mixture of EtOH (2 mL} and 2M HCI
(0.2 mL) at 0°C. The resulting solution was heated to 85°C for 2 h. Celits (0.5 g) was added to the
cooled reaction mixture. This mixture was filtered over a bed of celite and evaporated to give the

title compound as a dark oil. MS (APCI) (M+H)" 301.



Iron (365 ng) was added to a stirred solution of 3-((1l

-1-(2, 6- dichloro 3- 35 fluorophenyl)ethoxy]-2-nitropyridine (321 nyg,
0. 97 mml) ure of EtOH (2 nL) and 2M HCl (0. Zd¥qh

The resul t}" ng (ﬁlf{éilon was heated to 85C for 2 h. CeI|t2Pe (Oz@gmg 557
added to the cooled reaction mxture. This mxture was filtered over
a bed of celite and evaporat ed to give t-R®&- title conpound as a dark
oil. M5 (APCl) (M ( {1B 00§/g0?837 -35 5

5- br onp- 3- 1¥(R) - (2. % - ERuetnop =gvrrTdi n-2-vi am
ne: Br C CH3 0N d NH2 F The enantl onerycal ly pure R isomer was
prepared as descri bed above for the racemate,; but using the
enantionmerically pure starting materi s $bede cribed above. 'H NWR (400
MHz, DMBSO- d6) ‘b 1.74 (d, 3H), 6.40 g 52 (br s, 2H), 7.30
(m 1H), 7.48 (m 1H), 7.56 is, 1H): 2382 (M#1) .

5-10do- 3-1(R11- (2. 6-di chl oro-3-fl uoro-lohehvl ) - et hoxvl - Dvri di n- 2-vi am
ne: | CIl CH3 0O\ N d NH FPerlocflcaC|d(60rrg,024mmI)

| odi ne (130 ng, 0. ST™harpanjiomessily Bui Risppe Wat PP Eﬁsﬂeﬁ&')’ed gheyedorbp acpmate,
sequentrally tcbutaxsnsgtheranem:omericm&pmmsmfng&a[e(enﬂ)ssdhm(dza,b&ed| i NMB (400 BHz, DBISO-
f1 uor ophenyl )ehb%y?hl?d’famdsib@f @H‘ﬂ 6162 (6rQ; 54, 780%h) 1H),1v.48 (A X)LES (©fiH), MS miz

acetic acid (3#‘*’5%“ H20 ( m.). The resulting solution was
heated to 88 h. The cooI ed reactl on mxture was quenched with
Na2SO3 (80 ny) and Hiaed- -2§-dighione-3dlugro-phanvi-gthaxybovidin gylaging:ng i) to
pH 7. CH2Cl2 (2 x 50 m_) was added to extrac the aqueous sol ution.
The conbi ned organic |ayers were dried over 2S04 then filtered and
concentrated under vacuum The residuél ﬁrnfl ed by flash 20
chromat ography (eluting with 35-,40% xanes) to give the
title conpound as a yellow oil (254 61. 6% vyield); M
(APCI) (MtH)" 426. '"H NWR (400 MHz, orcbformD) 8 ppm 1.81 (d,

J=6.8 Hz, 3 H) 4.86 (s, 2H)598(q,FJ657Hz 1 H 6.96 (d, ,1=1.5
Hz, 1 H 7.08 (dd, Pelicg 4id (€ Bg, 24 mmoIH)odﬁle 630 (rd.cP.5 DmB), And su_lf@icmg (0p3 ppL)
7.78 (d, J=1.8ydp ldddh- sequentlally a stmed soltion of  3-{(1R)-1-(2,6-dichloro-3-

5-br om0 3- [LR) s Rerbictloihfincasti ,{mgef SalF Dl bSH. aleat) dded (e
pr epar ed accor mLp,gThf @smﬁqngé%anr @s@eatqdﬁ%(ifirgh Th? %Jo@d Eﬁa&tnF Bpiyreqvas quenched

with Na,SO; (80 mg) and basicified with saturated NapCO, (2 x 100 mL}) to pH 7. CHCl, (2 x 50

mL) was added 1o exiract the aqueous solution. The combined organic layers were dried over

Na,SO, then fitered and concentraled under vacuum. The residue was purified by flash
20  chromatography (eluting with 35—540% EtOAc in hexanas) to give the title compound as a yeliow oll

{254 mg; 0.6 mmol; 61.6% yleld); MS (APCI) (M+H)* 426. 'H NMR (400 MHz, chloroform-D) & ppm

1.81 (d, J=6.8 Hz, 3 H) 4.86 (s, 2 H) 5.98 (q, J=6.57 Mz, 1 H) 6.96 (d, J=1.5 Hz, 1 H) 7.08 (dd,

J=9.0, 8.0 Hz, 1 H) 7.31 (dd, /=8.8, 4.8 Hz, 1 H) 7.78 (d, J=1.8 Hz, 1 H).

5-bromo-3-

The tile compound was prepared according o pracedure 2, from (15)-1-(2,6-dichloro-3-
fluorophenyl)ethanol. 'H NMR (400 MHz, DMSO-d6) & 7.53(s, 1H), 7.48(m, 1H), 7.39(t, 1H), 6.48
(s, 2H), 6.41(q, 1H), 1.74(d, 3H); LCMS: 381 [M+1]; c-Met Ki: 0.796 pM.

30 General Schems | for the Synthesis of 5-Aryl-3-{Substituted-Benzyloxy)-Pyridin-2-ylamine {6):



fl uorophenyl)ethanol. '"H NVR (400 MHz, DMSO-d6) 5 7.53(s, 1H),
7.48(m 1H), 7.39(t, 1H), 6.48 is, 2H), 6.41(q, |H), 1.74(d, 3H);
LCVS: 381 . c-Met Ki: 0.796 NM 30 General Schene
Synt hesi s %M’é']ﬁ}&?&lsyg (Substi t ut ed- Benzyl oxy) - Pyri di n- Zﬂcf(]g?ﬁo%@@?sg) :
WD 2006/ 021884 PCT/ | B2005/ 002537 -36 CS2GCaDVF N Fe N AcOHI MeCH
Nl-12 H' I'N+ ~~ W N02 34 1 R2r rpl. NBSCHICN
Pd( PPh3) 2Cl 2DVE1INa2COBM2080C | N N NH2 Aryl Boronlcacid r NI-12 5
Ff 6 General Procedure 1 fgr the Synthesis ‘
5- Br on- 3-(Subs’md- Benzy| oxytosdeyr i di n- antene (5):
Preparation of Skt d--benzyl -2-n0 1 r 0z Bbd! Nel,(3) :
stirred sol ution of NofS2 (1.0 nol equi \/%92ent)) in Oy (0.2 M
under a N2 at ngsphere coRt aigni ng 3- hydr ox¥-4- nitro-pyridine
(Aldrich, 1.0 nolar equivalent) is_added substituted benzyl br
(1.0 nolar 10 equivalent). The mix¥lure is stirred for 6 h at a
t enper at ur e. TheN;ES%EEﬁi on is theng | (PHRRIIAAROMENEBOFC  and
partitioned w t h—H2G—The er—s—extraetes W

t heRHg onbi A¥EY"G#f8hed H20O &hd

twi ce. The organic |ayers Wi
brine, dried over Na2SO4, filterged, and concentrated f‘o drypess

under vaculin 1o yi g0 o (SUDSLLAULE 0L Rildhcda Bl P ks
3- (subst i t ut ed- benty PeRatomgh 3-@utstitgted heaziond-2riipyigige £ To 3 Bed AN, o
of AcOH and HEs@d, (1lo Bolr)eqlicalentiisip OMFE0L2 M) under a N, atmosphere containing 3-hydroxy-4-
3- (substi t ut eqdnRenzmh QX1 toRr BYivadit) @ 4died sibitadd benaylibrdidan(1,0 diotar

M and iron chips . ar. ' t ' ith
slowly to i%f g Trap s fited ¥ 'fﬁ%pé“r"e’-ﬁgQﬁ’?.g’g‘?"%‘gh%re}é*tﬁ?mﬁﬂ%m"mdWt.
cool ed to roorft®Asnset eartitined wiLiiOr The RRuecys (PSP ﬁ‘i{'a @f“’%@?r iﬁ'Peec.’rga"'c
The resul ting idyesst srattieni @mbisak rablied exithwHiOh asb Adne. Kiadomer AlaePOs hiitgred, and
extracted Wi t ol Akd Pl nbsr8Beulih REfield FapsinBbbeneybxprayard pyridine (3) as a
extracts are V\%/%[?J[ﬂed \é\/l t hdsat urated NagCOB, H2O, and 3ri ne, dried

over Na2SO4, f ered and concentrated to dryness undey vacuum.to

yield 3-(slbstitut édP“*B%!ﬁi?'g/Pf(ﬁz(ﬁ‘)b-‘“ﬁ‘f}?q'tti’i‘ﬁl°§‘g'§%@’ﬁi%ﬁ@m?3?I)‘agb3_sgr(rﬁdimdx.t ure of
Prepar ati on ofAcBHbr @WDEBH (@ absts suspeded Srisuptitsadbenpyiply@niroyidingni! femotar
(5): A stirri nguivaidd, 4) @ A chips (1.0 molar equivalent). The reaction is heated slowly to refiux and

3- (substitut Edéﬂg‘g t%% ,-!ﬁiﬁéﬁ fnrg*fxés gg@’gy‘?i& %ﬁ%g&@'&gﬁﬂn (ar%turg tﬁgﬂlﬁﬁ'&red through a pad of

equi valent) in | Ccool ¢ us an _i.ce |
To this sol utiWhei Shefawiio Htmia)fs gaalizad i ?ﬁ"‘aé‘ﬂ'c P9 @%" © '?89"?7‘6'?‘3'%“9“°_'°’
equi val ent o potieé tmesi Joe cofbined asganic iewracts grestashed adih apturaled NebiCO 4G gRd brine,
ghekr e?ft i Ond! Sie® OVF RBJSOR thtwed éhd ddhcsReata tol mdm?s \u_actaﬁ wl_ﬁ;tgﬁh:?ﬁeteguwb#ﬂtwgd-
ar (o] IS 1 SSOl V ol titioned wmt . e organic
o Bl 2hih (FAS AR

; enz . . .

R o e o P e ARG SRR RE o bl R
sol ution I's thefutosRdeibstivied denmrvipalayeding drana Y (Fomear egdyalatt (hegiayHe
pad of cel izhe. cobB§todreadhginics bhthETo e Baint isatided NbmrusuptiBwise (Aktligh, 1.0 molar
vacuumto one ec}unglénﬁ (E:BE&BVBE.i HlaNatctioh @ 46HE at BtProS 1Y ikl ST réiclidn @ concentrated to
filtered off t gryn)élsseunder v;cugrr(:). r'rl‘?fe ?ésSlt?n%%gls( Ioﬁ ilélgigs%lved in EtOAc and partitioned with H,O. The
organic is then washed with saturated NaHCO; twice and brine once. Activated charcoal is added

to the arganic layer and warmed to reflux. The solution is then cooled to room temperature and

30 filtered through a pad of celite. The organic is then concentrated to dryness under vacuum to one

third the original volume. The solids are then fittered off to yield S-bromo-3-(substituted
benzyloxy)-pyridin-2-ylamine (5) as a solid.

General Scheme |l for the Synthesis of 5-Aryl-3-(Substituted-Benzyloxy)-Pyrazin-2-ytamine
PA{PPha)sCla '
DME/N8,COyHZ0 i\l
80°c hf N
NH,

r i;
E!;% . U\OH NaH/THE P]' & H_O/\D)\(
Bf A I
S N Refx N SO

35



benzyl oxy) - pyridin-2-ylamne (5) as a solid. General Scheme Il for
the Synthesis of 5-Aryl-3-(Substituted-Benzyl o) Cy)-Pyrazin-2-ylam ne
Pd( PPh3), 2CC8M0 + R~ H NeHrrHF N _ Il ~- 9

BoC 52 hTve0g zNel? Are(obh WD 2006/ 021884 PCTI | so00 & a0y
5 Ceneral Procedure 2 for the Synt hesi_;z_of
5- Brono- 3- (Substi t ut ed- Benzyl oxy) - Pyrazin-2-ylamne. r ry OH
c::T.hl Br ~ M, N+ RON-12 N H2 To an ice cool ed sol ution of

substituted e ' . I .

ot ahydr of GPARAEigedtas e ne SRl iyl be gl AR S,

equi valent) slowy under nitrogen 10 atnosphere. After irring for
30 mnutes, 3,5-dibro yrazin-2-yl am n%&é Q mol ar equlvaj ent) in

t etrahydrofuran (0.56 wag f_@ﬁ'\dda A t i zMt a fast
dropwi se rate. Once wﬁef“addi i was conpl ete f ce barh was
renoved and the reacti ;¢H,was refl uxed undger nitrogen and nonitored
by reversed_phase HPLC. Afte 8 hr HPLC showed that the majority of
Che. ot ar &1 nge 2n &0 PR SYAIGH} aPAYIAES. S ARRORL] A AR ABPHE he
reacti on watetaiviirofuean (G-t Mowds addedrsgdivm hIridec(iy enoler equivalerrsiowlyamder indsegen

M Xt ure 10as aeosphers! Redrethingiol 30 rinlies 8,5.diBbmydyraBic-2yiahife (1NAblavaGIVaentyH t h
brine. The ﬁrﬁ@@’b?rak Y m)\das gildb@QEa% GhaidR AHE AY'S RGBSR Y S Hnbdhe

o Sa " i e oA oty mitan et bty o
the 5- br ompmgaiorsd Bysteyarsed ebrsh HREG| ARy 1B hpkRLE shepes Inat thevnajasityzol the staiig 3%
sol i d i n 60dd0repytatih-d-yladide Gaddedl comsumee Aol te Jedelivh ae alldigtttdhest & ©ém
ot [ Bk, T B i il R Ul s g
O3 oy BT 17 SRR SR b ial S haetis AofSim syt Rpgsniaps oy
or N vacuum.” The crude product was purified using a silica gel eluing with 1:1 ethyl
acetate/dichloromethane to yield the S-bromo-3-(substituted-benzyloxy)-pyrazin-2-ylamine as a

white solid in 60-90% yield.

20
General Procedure 3 for the Synthesis of 5-Aryl-3-(Substituted-Benzyloxy)-Pyridin-2-ylamine and 5-
Aryl-3-(Substituted-Benzyloxy)-Pyrazin-2-ylamine.

r Pd{PPh3)zClz vl
DME/Na;COyH20 ,Akl
| 80°C |
N o N
I NH, Aryl Boronic acid NH,

Y:CHor N -

A mixture of S5-bromo-3-(substituted-benzyloxy)-pyridin-2-ylamine or 5-bromo-3-(substituted-
25  benzyloxy)-pyrazin-2-ylamine {1 molar equivalent), aryl boronic acid or ester (1.2 molar equivalent),

bis(triphenylphosphine) palladium I chloride (0.03 molar equivalent) and sedium carbonate (3.0

molar equivalent.) in ethylene glycol dimethyl ether and water (10:0.5, 0.03 M) is de-gassed and

charged with nitrogen for three times, and then heated to reflux under nitrogen for ovemight. The

reaction is cooled to ambient temperature and diluted with ethyl acetate. The mixture is washed
30 with water, brine, drled over Na;SQ,, and purified on a silica gel column to afford 5-aryl-3-

(substituted-benzyloxy)-pyridin-2-ylamine, or 5-aryl-3-(substituted-benzyloxy)-pyrazin-2-ylamine.

General Procedure 4 for Amidation Reaction of 6-amino-5-(substituted-benzyloxy)-pyridin-3-yi)-
benzoic acid:



A m xture of 5-brono-3-(substituted-benzyl oxy)-pyridin-2-ylamne or
5-brono- 3- (substituted- 25 benzyl oxy)-pyrazin-2-ylanmne (1 nolar

equi val ent ronic acid or ester (1.2 nolar equi
bis(tri pheor‘{yl ospﬁ??ne) paI |l adium |1 chloride (0.03 mlpﬁnggﬁg%/{]/oaz 3gnt)
and sodi um carbonate (3.0 nolar eqw valent.) In ethylene glycol

di met hyl ether and water (10:0.5, 0.03 M¥rs de-gassed and charged
with nitrogen for three tinmes, and then heated to refl ux unger

nitrogen for overnight. The tion is cooled to anbi

tenperature and diluted wt l hl-lacetate The m xtureNg wisled 30
with water, brine, dried over Na2SO4 Mpfled on a gjlica gel
colum to afford 5-aryl - stit u%"gd bgn,zyl oxy) - pyri {fi nt 2-yl ami ne,

or 5-aryl-3- (substltgﬁ/bg Noxy) - pyr azi n- ylﬁz@(e\o '?lueral
Procedure 4. for Amd n Reamzl on of

6amn05(su tit enzyl o el enzoi c

2006/ 021884 ngl"/? Eﬁftﬂ 9 K@@%W““@@F%"'W&W Eldé‘f‘)gbﬁ"'i’ %ﬁﬁ
NDV N _ O d h;gropqﬁgnzmrlmole I}zdlq‘tg (HOBL |12t MR egyivalent), and 1- (3~dimeﬂaylammopropyi)—3-
6- am no- 5- (Sub@th)ictmmnildbbydm}hIMdyXqu(niadﬂom Swiyaldnt) e DO (02 MCis addédlanel @2
eqU' valent), rodrediiaaant) efebdctichZeiufon iy ifdl £ r&%era&reao@érﬁém then diluted

b B T o

anine (1.2 c. e Tjt5i Q728ris faygrs a’ﬂ?@“‘? eedcvastRe %IS%N’F%%N? C@t"?“l’ pergenifted to
room t enper at uirgegsomnderwagupi.g fike matérahis dirifiest usidg dunyi chlomaEbdtiRby (séivacgel, 99:1 to
partitioned widsi diREL/MIOR. ardimidiidhs bsahfB plodicEsle @nebnidlR LAGHA LN tb Field the
extracted with,. tp%gct The organic |ayers are conbi ned, washed wth
saturated NaH concentrated to dryness under vacuum The
material | & purified using colum chromatography (silica gel, 99:1 to
95: 5 CH2CI 2/ \VeGagral drbgedidre 5 dar itherisepat@tianadl Ri(subptiviedrbianzyioxa5e3-dialkiaminpmethye thH-
under vacuum tiAdoys-@}-slridimeylarmpd: de product. 15 General Procedure 5 for
t he preparation of _
3- (substi t ut ed- benzyl oxy)-5-(3-di al kyl am nonet hyl -1 H '

I ndol -5-yl)-pyridin-2-ylam ne: H cc Forma::y + C* HR R NH y
~N CH2Ch FV-N !3 b'" N R réANG SFEHRE| 2 HiTo a sollution of
benzotriazole (1.0 nol Ui val ent) duja, di chl or ofet hane
added 20 amine (1.0 nolar equivalent). Thegr QBEIO ‘. t|rred for 5
m nutes at roomtenperature after whi cn g

R.

AKCL/CHACla

———

l NH,

To a solution of benzotriazole (1.0 molar equivalent) in dichloromethane (0.2 M) Is added
20  amine {1.0 molar equivalent). The reaction Is stirred for 5 minutes at room temperature after which
formaldehyde (37 % by wt, 1.0 molar equivalent) Is added and the reaction capped and stirred at
room temperature for 3 h. Once TLC (10 % ethyl acetats: dichloromethans) shows the
consumition of starting benzotriazole the reaction is dried with anhydrous magnesium sulfate (10
g), filtered and concentrated in vacuo. The crude product is purified with a silica gel column eluting

25  with 1:1 ethyl acetate: dichloromethane to yield the desired product as a white solid.

To a solution of the aminomethylbenzotriazole intermediate (1.0 molar equivalent) in
dichloromethane {0.43 M) is added aluminum chloride (2.0 molar equivalent) followed by 3-(2,6-
dichloro-benzyloxy)-5-(1H-indol-5-yl}- pyridine-2-ylamin (1.1 molar equivalent). The reaction is
capped and heated with stirring to 40°C for 3-4 h. The reaction is then removed from the heat and

30 allowed to cool to room temperature. The reaction mixture is diluted with sodium hydroxide (0.2 M)
and chleroform, recapped and vigorously stirred at room temperature to dissolve the residue in the
vial. The chloroform is extracted away from thepaque‘ous, dried over anhydrous sodium suifate and



f ormal dehyde (37 % by w, 1.0 nolar equivalent) Is added and the
reaction capped and stirred at roomtenperature for 3 h. Once TLC

(10 % et hy, di chl oronet hane) shows the consu I

starting b‘&ﬂ?gﬁoggﬁ%l e the reaction is dried with anhygg‘%{]ﬁ%ﬂ%@ﬁ@& um
sulfate (10 g), filtered and concentrated in vacuo. The crude
product is purified with a silica gel coeb¥m eluting 25 wth 1'1

et hyl acet aée di chl %romet ha[IrI]Ie tlge ield t?]e desi red roduct as

white solid® TE"E"EHIR Y ofe FH %51‘?@ Ry YTl ‘595’5'[‘ st elating with 1:1,
i nter medi at e (ethvbacrBlepdichiofrmetnaneeiateltejthe lesgipelan impusies antthen qiutngsRe prpductowith
added al um nunsoshi, eiidral@m(rizthanararhrednium Gytroxide. eyiélgs 1berk.pwed by 3- (2, 6-

di chl or o- benzyl oxy) - 5- (1H i ndol - 5- yI) pyridine-2-ylamn (1.1 nol ar

equi val ent) . Ter ctlon Wit irrin 400
For 3oan.  ThesbeRCPobR 4 e o RRGSHCH S SRR R Snin kgl e
to cool to'? ootfing g yBelpxyPezyviopyS-phenydyidr?-Yamiture is diluted with
sodi um hydroxide (0.2 M d chl or rm recap and vi gorously
stirred at roomtenperatur to, di sso emmh%mrl gsi e inthe wvial. The
chloroformls extracted a fPomt aqaee&st”, df'hed ov,eo\ﬁhfydr ous
sodi um sul fate and 1550 N B2005/ 0 r+-3
concentrated in vacuo~The " ude prodtkt is puri wth a silica
gel colum, first eluting with 1:1, ethyl acet i chl or onet hane,
o elute the Iess polar inpurities anq™ hen el uti ng t he product with
90:9: 1, chloroform nethanol : amoni um hydr oxi de. (Yields 1048y%)
General Procedure 6 for c&49&M5ynt e )

3- (Substi t ut ed- benzyl oxy) - 5- phenprk' 2-ytamne

3- (3- et hoxy- benzyl oxy) - 5- phenyl - pyri -yl am ne:

NaWChl orotrityl r~ N Pd(DHJ2 N H + Nr%anm NH2 HN ~Z caZ®o3/ DvF

:?_'b24 ZP% TF’;'%N& Hblutfian- ofpﬁ\benﬁ?oxﬂrﬂpr@nyﬁﬁvnﬁlﬁ E-Qﬂmlﬁg (Example 1-87, 3.27g, 11.8mmol) in
enzyl oxy-

11, el R o iy e PO 55, Eﬁf@%ﬁ ewgsz%ﬁ%mﬁ chagged

m xture was de"d‘élé‘%@ﬁpeaﬁ'ﬂeec %‘&“" 59 HO%, e"ttﬁ'lmé’ 1 S sThe ARRI9n A

stirred und@er fitgred tepogh baﬁlleolmd waghedSvith methigne!, aacherndepsediAfter igh Fechiume drsde-
through a cel i dnfinoRAhenynp\sithe:a-oMak botdifRl 20ag l03% ate). Monaesmen). Af ter hi gh

vacuumdry, 2- am hg, olﬁﬂﬁ it pﬁﬂaﬂJfa B4 809035 Bty (n&HR 4y dad a0

yield). M5 mz187

A L R e e
30 ML) was aduieuesheri ten iyl chipided. 688 Taonmolsya afdsd. Tha eeagtion e sETegkas room
stirred unger tahjerge for fotdr night unbdrmib®M, TR dolehwustekdpbigted,Canll arel dsidue was

(3 66 g, 13. 14d|§gHRJd)m \ﬁﬁﬁ r&qéiﬁ‘é?le vygif‘ed rmﬁ"o"i‘%fep AndEied %&dr rhfa-‘% atAﬂérQﬁlmlo%Oand
tenperature for over b_gcfhgund nitro

e tndaior b b piodit s g iy PTG S IR EOAReracg
with water, and:1@htd rrevidgpeneniL(giouaming-pyadin-B-oll (1990 25 yieidhdiS mz427 [M+1).
condensat i on, t he @6 dOlufh @€ 5HplienyhaRritfHaiinb)-pedliincaol @106 mb,i (CB reysd!) i€ DHEI(B ML)

el uting V\'i JEJ%‘Q&? (7§ Jngl'?étl rt‘uﬁol r'ﬁ%'nqﬁure was_stimed at room temperature for 20
5- phenyl - 2 (trl

[Mh1] . To & sol(HFeofRUFens: %ﬂﬁ@ﬁ@?ﬂ%‘*wﬁ b il gl i el
my, 0.24 nmol )surrw & pEm(tgmpeajure gvemight diltertiit dickigrenmhaper @ gy andfiltpred ﬁﬁfsmve
The m xt ure wase silts.r The dolaints WeREvdporatps aad the @sifiue waPdissolved in 10% trifluoroacetic acid
in dichloromethane (2 mL), The reaction was stirred for 2 hr, and evaporated. The residue was
30 dissclved in dichloromethane, washed by sat. NaHCO,, and dried over Na;SQO,. After filtration and
conceniration, the crude product was purified on a silica gel column eluting with methanol-
dichloromethane (from 3% to 15% gradient) to provide 3-(3-methoxy-benzyloxy)-5-phenyl-pyridin-2-

ylamine as a white solid (43.5 mg, 60% yield).

35 General Procedure 7 for the Synthesis of 3-(Substituted-benzyloxy)-5-Aryl-pyridin-2-ylamine using
&-[4-(2-morpholin-4-yl-ethoxy)-phenyl]-3-(3-nitro-benzyloxy)-pyridin-2-ylamine:



m nut es, and t hen 3-net hoxybenzyl brom de (0.037 nL, 0.26 nmol) was
added. The reaction was stirred at room tenperature overnight,

diluted w onet hane (5 nL), and filtered to r

salts. The*@&%@ﬂsg‘{mere evapor at ed, and the residue V\gg?él&sogé@v%ia in
10%trifluoroacetlc acid in dichloronmethane (2 nL). The reaction was
stirred for 2 hr, and evaporated. The res-due was 30 dissolved in

di chl or onet hane, washed by sat. NaHCO3, and dried over Na2SO4. After
filtration and concentration, tde crude product vvasm@ified on a
silica gel colum eluting with hanol - di chl oronet flane (from 3%to
15% gradient) to provide 3-(3-9ret hoxy-benzyl oxy) - 5- @henyl - pyri di n- 2-
ylamne as a white solid (43.p)Jg, 60%yield). 35 eral Procedure 7
for the Synthesi-s of B _NaDME
3- (Substi t ut ed- benzyl oxy) - 55, - pyr?; n-2-yla i ng
b-[ 4- (2- rmrg\ool i n-4-yl - et hoxy)®phenyl ] - 3- (3-ni t bg'f‘fzyl oxy) - pyri di n-
2-yl am ne: 200. 5/ 021884 PCT/ | B2005/ 002837 -AfO ~ Ol0 + &
NaH DVF °TJ N THesqYtRic) 2Rmo-Sig2-mereighy4y-phog)- %rww@ww (prepared according to
2- ami no- 5- [ 4- (e provedirer fonR-amiro-5-rieyboyidin-3sth sy Exahplgp LA8) of S, Batoit Applicaipra$esial
according to mdnaomacm@dmmzmmoasar(dsmm@ophwb inPOME (B MB-200°C Was added

Exanpl e 1-88 of i i 3
( PCT/ US200 4 005 4F|J m@‘gph rﬁrﬁtﬁ) aﬂf] h§%l)hl.ﬁé waj[g\gm?# é%r an Then 1
added NaH GOFBTH ""’("fo"n%e%‘m@dﬁn q oasitdrep o g fver 18t room
stirred at OC tewpergnge fﬁ’ hr. G fh N1aqeepug HE (@ hELhyyes-agdssl and dhepwoiyens puas (eagved
added and t he undert usdaceda presdurd. I Bteh adsid(C Wesr pilrifibd  withd saita I @D Nthromatography

tenperature fo HmrMeoﬁQJl-ﬁb# N 1@&999}1% I é@(im olin-AStRSLenARds-hike

sol vent was rerm e resi due was

ssu
a1 £1ed it h SRPeRee Bk S BRI R o Vet oK
100: 3:0.3) 1?0 give 5-[4-(2-norpholin-4-yl- ethoxy) phenyl]-3-(3-nitro-

benzyl oxy) - pyr ehem Proyddany]j S doratbe \Sytithesisy of gd-{6ehmind4-(supstitdBBlienzybiy)-Meitie-B-ai-
Procedure 8 fay %m5h§-yﬂl@myl -pyreolidin- 1-y[]-methanone using {4-[6-amino-5-{4-fluoro-2-

bhenyl )1 oo ‘é%rs"edarb e e T A S A R
using {4-[6-anf 319(4 fl uoro- 2-

trifluoromethyl-benzyl oxy)-pyridin-3-yl ] phenyl }-[ (2A) - 2- pygmol i di n- |
-yl met hyl - pyrrolidin-1-yl]- methanone: IdHI N ~/Br N~ EDC | DM
V NHp N HNJF  NHp 20 (’\J RN JNH,

20

¢
el 10%Pac \3

Br NaH/DMF )
“Methanol
g m%

NH,

1. 6-Amino-5-benzyloxy-nicotinic acid was prepared according to procedure 3 from 3-
benzyloxy-5-bromo-pyridin-2-ylamine and 4-{4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-benzoic
acid, M5 m/z321 (M+1).

25 . 2. [4—(G-amIno-5-bénzyloxy-pyﬂdin-3-yi)-phenyl]-[(zﬁ)-2-pyrrolidin-1-ylmethyl-pyrrolidin-1-
yil-methanone was prepared following procedure 4 using 6-amino-5-benzyloxy-nicotinic acid and
(2A)-pyrrolidin-1-yimethyl-pyrrolidine (prepared in Example 1-33 of U.S. Patent Application Serial
No. 10/786,610 (PCT/US2004/005495)). MS m/2 457 {M+1).



Hpl 10%°d/C + (i/~gr NeWDMF O N Methanol F F3 HONIT N NH, F F3 NH2
1. 6- Am no-5-benzyl oxy-nicotinic acid was prepared according to
procedure benzyl oxy- 5- br ono- pyri di n- 2-yl am ng,

4-(4,4,5, S‘Q?ezwrg&]zné%y -[ 1, 3, 2] di oxabor ol an-2-yl) - benzoi ﬁﬂgzouﬁouzﬁé

n z321 (Ml).--25 2.

(4- (6- ani no- 5- benzyl oxy- pyddi n- 3-yl ) - phegyl j - [ (2R) - 2- pyrrolidin-1- yIm
ethyl -pyrrolidin-1- yl]-nmethanone was prepared foll ow ng procedure 4
usi ng 6- amifho- 5- bedzTA agriytion pid é-{e-amiino-Sebeniogrryridin-3-yi)-phenyl]-[(2R)-pyrrolidin-1-yimethyl-
(2R) - pyrrol i dipyrrdidiyi1 438 nBdnordy(@.e® b, slhormrdly ift Prikrasbi (28 ﬂmapbamh&ﬁ Pak (100
U.S. Patent | gt i eblab T ,(g,q.[ 0

VB i 2457 (M- b TS fite s %ngd %%l”/’%gzo”ﬁ'@f 57 %'{d ﬁé@é&am’
sol ution of ydrogen balloon ovemgt The reaction was filtere throughaoellte pad, wash with methanol,
[ 4- (6- ani no- 5-av8 ngoptensap. eri Bibh Jaguum- Be A (S1aming-BiRydraxy-PyriginiSc mhenyiliam:2-
hyl - pyr rokd dipyerdidiydiyineaiipanie: -)2neBnge vasQbtainaD{1)74i g0 98Bt yitdLOH NER400

rcrh;rwgg \«'/imd?ed gq%asb@fem rm)rsdmamx&yﬁ Qg)W?l& (Jem@%%@@s a2z (m, 1H),
o éﬁ([" rea |on EH pﬁs{er’e fﬁ&’@n %ﬁ)’ S miz 367

hydrogen bal | oo (S'V
celite pad, wd¥nbd W|th met hanol and condensed. After hi gh vacuum

dry, [4-(6-am no- 54hYala etipd mumordbfr14-$-gvrllr)o-qsrhydmw-p},mc[r(!Qﬁ)phﬂlyllﬂ2m-2-pyrrohdm1
pyrrolidinygl- yJurﬁHa{y roﬁamnry@&aﬁhnsn w Ej%rﬁama{ameamo@hwmﬂu(&a% N,

g, 95%yield). @09723 ersio |rb|%|ng&l’oﬂ 115;} %%%

3H), 7.46 (nl ah'&ﬁ?hereiéofﬁim qgl/tl %C iy

(m 2H), 2.66 V(aﬁ] adgl&cb The rg)gur? PHas ,gqu}ved fo 8 s( ,Q]C H)‘BO mjn. Z(B@anm )-4-flyorgs2r
(m 4H); M5 n*(ri@@romehyibinzene(0.04 mb, 82immrcldwasoddded. Jhe ofixture was stirred at room
[ 4- (6-am no- 5-ihnskrdtiry toPHr i rbctimab diAbE Rth IErdAC 2R partitRydd wathi HIOThb-aqubbus

yl met hyl - pyrraljdin-1- 0.

DVE(15 i) Xd’ 3 ep waSﬁzlrQ{:le%l wﬁ%ﬁﬁcrtg ngﬁg‘) 'ﬂ'lerg;%am 1a§ez%f%ag ):onllé)ﬂ'n mQﬁ&%’&QﬂH?H;O
(60% di sper SI df‘n"l‘ﬁ“’fh bring gl’”?ﬂ“ﬂv driga ovRE MR JBeFRA PINcenfaled anfpuTied °'Fﬁé'“°a gel
m Xt ure was aldolyme diot eld t4-if-amino-83-fluomp-23luerpmethyl-benzyloxy)-pyridin-3-yil-phenyl}-[(2A)-2-
1- ( Br omonet hy| gyrdlih 1 eyt Bgrrofidicl-i-f mbariie bbyt-wiaeergne (0. 046 i,
0.27mmvol ) was added. The m xture was stirred at room terrperature for
2hr. The reaction was diluted with EtOAR and par ft If‘

The  adueous 20k el iocgies &g e SyDerR f DO I SV rpsyon a5 amip s Gubsuac
or gani c | ayer shenmyiomy)owidbidnkehenyvemibie dsing 8Hlemmln%ﬂhakesmlm)a,Cfdb{M[ﬁ'n%n"(Oiﬁ-(?c
15m), dried omgfo-d\idiudro-blriziidxpropttin-Bypaent-aaked, and purified on a
silica gel colum to yield

{4-[6-ani no-5- (4-fl uopg-2-trifluoronethyl - | oxy) - pyri d@n-3:y!]-ph
enyl)-[ (2R)-2- pyrrol idi n-1 gyl met hyhopyr rol Y n- 1- yls- net! anoﬁl\ as
off-white crystals. gen@oa‘l’\qu'O'trel'd'UT'E'Q r the~Synmth

2- Di al kyl am no- et han | fonic acid -am nQzea- (substit ut ed-

benzyl oxy) - pyri di n- 3 - phenyl - am usi ;__‘1;

2-di et hyl am no- et hanesul fonic acid {4-[6-am no-5-(2-
chl oro- 3, 6-di fl uor o- benzyl oxy) - pyri di n-3-yl ] - phenyl) - de NH HM
HN'xy N~ + a %' CICHEtzNHOOI I (O A HNV‘N’\

Pd{PPh,),CL,
DMEINa.‘,COJHEO

1. To a solution of 4-(4,4,5,5-Tetramethyl-{1,3,2]dioxaborolan-2-yl)-phenylamine (5g,22.8

30  mmol) in dichloromethane (120 mL ) was added N-methyl morpholine (7.5 mL, 68.4 mmol). This
mixture was cooled to 0°C under nitrogen atmosphere. 2-Chloroethanesulfonyl chlorids (2.5 mL,

23.9 mmol) in dichloromethane (60 mL) was then added drop wise with stirring. Once the addition

was complete the flask was stirred at 0°C for 1 hr and then at room temperature while monitoring

by TLC (1:1 ethyl acetate:hexanes) and staining with ninhydrin, After 4 h stirring some starting
35  boronic ester still remained and an additional 0.2 equivalents (0.5 mL) of 2-chloroethanesutfonyl




HNf N F DVEIJN MEME200 CO,/FI20 O60( NH2 + C NH2 OI N G F 1.
To a sol ution of

4-(4,4,5, 5 yl -[1, 3, 2] di oxabor ol an-2-yl) - phenylpi-thﬁ

22.8 30 Mﬁ{"kﬁ’gﬁgﬂm oronet hane (120 nL) was added N- ShoSv2y
nor pholine (7.5 m., 68.4 mvl). This m xture was cooled’'to OC under

ni trogen atnosphere. 2-Chl oroethanesul fongt chli or| de (2.5 m_ 23.9
nmmol ) in dichloronethane (60 %TQ%” was then, adde rop._ Wi se w 2‘8 h
stirring. Chcethiofis i gigiqs mb) 98t aqded ErRR v Pé& %é”é""g’f“}"rer erder e
for 1 hr and ttwenic asterhabbren congemeasiag skowphy TLE ang tietteld! raggjion ypjurpwas reducgd by
et hyl acet at e: #8XaNREhtafWapotalibd) | TG comtérs weird Biliekt iwith ethfi aatated(200 mL), washed

Z E:I::I: : : ggaisoge %%5%1/21% @3 189 hﬂg]'dﬁedeo%&%réyﬁ;ohé éodfuﬁr@kdfheég\d 3bHderBed in vacuum.
20061 0215884 PCTF 6 Gt i pnted s oice gpt (126 3F il A Wi Yo S e

n) was add@d dehlopmeane 9t vipld ofthanesyienca adit d4-(44%Stetrameiy- 1 3ridioxpRorolBALYY)-
ester had beenphe@ariecksasvhiz saa (d1/g, 2b.Cmanidsgohdeld)oHNMR E©DCH, i300MNz)| 818

was reduced byy Al 1@, J Ob 88, YHRVEBNO 3} b.63a, (N 08, ¢ S31\8I & 16,54,
diluted-with e%l_'p yl 49? géﬁg‘gﬁ n?)?/wgsh?é vvlth 50% brlﬁ)te (1‘3(3)( 100
m.), dried ove r?ﬁ?‘ﬁ 0 |U|‘ﬁ F‘fate and concentrated in vacuum
The crude product ®a3o gueltianey elrenepyionic |arid 44-(ehS-31etametpyt [hqﬁid"@‘?‘??f"i'aﬁﬁy')
wi th 10% ethyl phagy-amikie(0.500g,disotrhariomehanaliiemt)ovay adred diethytesire SGTOF gf.Qommol)

acid [4-(4, 4, 5, 3eh&il ﬂfﬁmﬁ ,RMd thB Yoadtion Wds QinadA retmPBmpPeratlrg and monitored by TLC (1:1

phenyl ] - ani de Sg b%‘%" 8 hﬁ'e (zﬁ,g%h ﬁq?”&%g aa%%%ﬂ%cg&n%nd thd Te b8

(CDAl 3, 300 7 aclr 2H)
© 6.65 (s, 1 H)), pagitiongd batwpen gt y_l ageta}e;(so glLband tpr) (50 gl The gty geetate yas thgn washjed
H), 5. 96 (d, Jwith w%&nné_(ﬂ—i) 50 )3 riqdagverlghbijdrou® sodt@ gllfgmﬂmmdoqmd@pncemrated in
et henesul f @fi Cyadfuind Crude product was purified using a 10 g prepacked silica gel column, eluting with 1:1

[4-(4, 4 5 5L eLARTRLAY! dlofiodnahdhe EARRNEL Hadnvntn A | doia@ &1955
(0.500 g, 6 SH) et g’+ a J(T\& Eéﬂ%g@a&

vvas

g, 4.0 moi ) i ﬂ‘a%‘l"" Borolany V‘)eﬂli' viHARIde g5 hitg ol
room t enper at UNMR m@umnmr@a?w J% €8], 2H)17.158d, kA 6. @ﬁ:@'d)a'i@ (mr%ka?ﬁ’é@) 2"')
After 2 hr thepssgQti7as, AasHs; R4 &NMZHatie6 tio- #aceym and t he residue

partiti 0“99 bet ween etm&mgﬁfﬁﬁgg{hgnﬁ%é@%g;ﬁwa@% Wﬁiﬁtﬁg M&oﬂ@drﬂuoﬁh&nzyloxy)

et hyl acet&te was th % U?I %5‘ 39 et
anhydr ous sodi R¥fR3yroenyl-amide was prgpaed Pl é'éf’rﬁe - oo e e a4 9\?5?8??5% rom
Crude product erse-Pigrchipro@®-diflupragengyld@)-ryridin-2yemineand Sidlefhygminpeqthapgsiiiappacid
eluting with 1ils458-Bydmeayi,82Rioxabbrclh-2yRiNRIW] AMitle bRpgPEdIVpatte as a white solid in
2- dlethylamnoeogt esul fonic acid [4-(4,4,5,5-

tetramethyl -[1 d| oxabor oI an- 2-yl ) -phenyl ] -am de as a V\:hl te sol id
(0.346 g, @9908 L H NWR (CDO 3, 300 MHz) b S

6.65, 2H) 7.15 (d, 134-64,45.55tranegi 1 @waeqlﬁian‘&rj) a"'ﬂ"edw{ﬁ °1§Frf' Waszdlss@"ed in
(g, J = 7.15, chhioﬁmﬁhi)me (3!503|-ﬂL)(t6 whidt2 pyidinel (102 g 0.013Jmah and d-9itropBidyl chRbsfoBnate

2-di et hyl am nogat by viE Isfitred for 13 hr where TLC analysis showed consumption of all
(4-[6-am no- 5- c or o- égygﬁogl

pyridin-3-yl]- ﬁ?f@ﬁﬁ'afe"ﬁ?n e th°"g“(f)ar§8‘§?q?g%'¥lbﬁt%%‘fd 'éal'{qr?é @ererE) waéeuésu’fg?o

coupl i ng preéc ehlraad Bring (3oR030L). The organic layer was dried over 2,50, and solvent removed to vield
br ono- 3- ( 2- chl rvmitd chstaliifel $ulid q4-PieY e/ Taruydthylly Bi2fiorab2rolah-2-p)-phenyinatbamic acid

2-di et hyl ami no fOB oL '@ GPCly 300 MHz) 5 1.4 (5, 12H), 7.1 (rs, 1H), 73 (6. 2H). 7.5
[4-(4,4,5,5- tePﬁgﬁgﬁﬁ 1‘4590@%}: Zdl“gx(a or ol anz)2 A) (spheglyl ](-r?am)
prepared in paF"c % blidin



60% yi el d. 30 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 dissolved in

di chl oro g%bgf? % p n) to which pyridine (1.02 g, O0.@t3mi%bs00asd

4-ni trophe roformate was added. The reaction was stirred for
13 hr where TLC anal ysis showed consunption of all starting
materials. The . sol ution was washed with -$&turated NaHCO3 (3 x 50 niL),
water (3 x 50 35 n t) and brine (3 x 50 he organic | ayer was
dried over NazSO4 and sol vent r’?\m)ved to )Li a white , crystalline
solid NH, H™0

[ 4- (4, 4,5, 5:Tetranet hyl - 3 | Bydeitsor n- 2- y|A) - I=]-car bami ¢
acid phenyl ester, 4.45 Crgt v YCDCI*3 500 I\/Hz ol . 4 (s,
12H), 7.1 (brs, "1 H) 7.8 d, , 7.5 0o(®, 2H), 7.8 ,Rhl)q 8.3 (d,
2H) . WD 2006/ 021884 PCT. 05/ 002837 o0/ NH2 | hHNxO 0R
Et3NCH2CI2 + | Pyridine i + HN CH2Cl2IReflux R _~ O "0 NO2

Oga-.UHNAN.R O Br HNAN. RRCl CH Cl CH3s3 | .N Pd(PPh3)fi N + Na2CCB
i N2 0 C N -12 DVEM2O RBnRO B. Oy Foify Gl GHy

[4- (4, 4,5, 5 Tetramet hyl - [ 33k2] di o i‘%“_y Ncarbani ¢
acid phenyl ester (500 1.3 wa$led VEY anfiydr ous

di chi oronet hane (0.5 n1-)0 dtriet yI am ne (0. 187’: n1_ 1.3 mol). To
this stirred solution wa ded 1-nethyl piperazine (or any other
amine) (0.4 ni, 1.3 ). The solution turned yellow instantly,
and tic analysis sRowdd445ETavanethyri13eidiaaporoay 2 a%l"t"?" mﬁ'ﬁ'ﬁe’F‘Faﬂhe%Tﬁséer
reaction was vgehagl 1\8ininivl)was dissolfi i arfhikBous tilphioramethened0- @dIL)saudlrlamlamme (0.187
bi car bo?ﬁt ° (L, a%Qu%tl e thid 36reldIsbin Wed &bied OndtRIBRéRkINEr 9 bg@ aiiBe) (07144
vacuo e boroni er r

Tt are of 2. T agmmae toindn 4R vl Bk Bl wafe ey dhwutotof o a
the broni # sﬁiﬂ#mma@?m‘lT‘@qﬁﬁ%W@ﬁf‘"ﬂ%‘PdY"H‘é‘%bﬁ"dﬁ?%“‘éc?i“&’a‘e&ﬁ?i"”@ bﬁ%’f’ ngle

of Pd(PPh3) 4. #keooeBahd died privs to rdmiovaitol soivents lmvaguch dbe kotbnig pst@e @pre used without
overni ght In a,tiBuddr am vial. The crude m xture was filtered through

ceolite and extrac t f
were washed with Na %&?’F“%‘TE %5“'%{ M%g%%%h ?i‘-Em“az > aE“S&Ee@ﬁo

«g Vi\?d h TE on was
m), and then bigmige spetiaip. 4 enyivaleptof the gERiE foid. ‘Wf‘e5 PEAT % i efur e Was
concentrat sl i simvhadhented bieB0TCevennigbt Ing dwardram Wily S qryde mixks, wasHigied through

purified via cQbHiEhd cRIMIIEOAPR)-100 mL). The combined extracts were washed with NaHCO,
{1 x 100 mL), followed by water (1 x 100 mL}, and then saturated brine (1x 100mL). The resulting
mixture was concentrated in vacuum. The residue was dissolved in hexane and purified via column

chromatography.
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i
\ 01 EyWHF NH4, NH CF6CWACOH Cl NHa Il / Ca PFF YNRR Il la
Il o 1. Pygltli CM4 2504 FA/CHiCI2 Nif NH2 i N NN a
WO 2006/ ozﬁ’?ﬁh@%ﬁ* B2005/ 002837 -44 5 1: To a sol uti%ﬁ%nﬁy&zw
3-[1-(2.6-Dichl oro-3-fl uoro-phenyl)-et hoxy] - pyridin-2-yiamne (10.0

g, 33.2 mol) in acetonitrile (600 nL) amd acetic acid (120. nl-)
was added N-iodosuccinim de_0§111. 2 g' 49.8 mmol ). The m xture was
stirred at Poom t enpefBf FPUNSF 31-@F-Dighioro-pforaRbamyd-riaow pyidinfuiaminecido o o.
with Na2S206 s@&k-aimmethin aggtentiile @QGmo anstacein acid (9. mLé wasckided Weisdopatitimkle (Imed,
bet ween et hyl dEginmblp ErHethixtBWaY stireliAErosh Gmpdriturk &Y £Fr A@he YRSHIE Fadubdthed

2N NaOH sol uti g, Ngé%dg goluﬂ%ﬂd Al :e\ﬁlgorsﬁ}fr?. qhe%%&as Jalﬂﬁonlé) btlahf] %mara(r):%{g bnd

i fied - _gel m to provide _
3L 15(2, 6- di chMBPo 1 PRE EerFRe P Wit AN NAOH sBlufon hemecnei it pvar NAr S e
(7.1 g, 5098yi epds) preggciywwaspuritied \pp 2] silice: get eolumnsto |Pepvide Brl1ci2,6-dichioro-3-fiuoro-phenyl)-
3-[ 1- (2, 6- Di chbtbexgi-s3edo-pyadie2-pirsmy(r.) g,eo‘zboggmlms‘&n&iwﬁyr iogi n- g yi am ne
(7.1 g, 16.6 mol ). 584 sQIGﬂQ‘o?:?R(Wd-Di&@F [Wbr6-p %l thofi-5-3 UBWJ 'n-g@%lﬁféw (7.1
3.1 g,-20.0 i n.TH 6, - nd t 3 60 L) "was adde

(53 5. 0.3 mbea A méﬁg@ﬁv g i g:ﬂa-y e Lo i o
was stirred unBteY (RimL weseaddetch! (88 Fot ot aoland P(PPhaka {384 me.[e mrecilc tThe mixture
was conpl etie. Wiestimidunder eitreges andamanitoted b T OninfilltholacidE way Wdmpiete N Miure was
water. The Cr Ughadiddi EtoARd RithédTty Ghter0 indlordtle phofictt Wk purfiSd HT silic£ be b
\(M3E 2_ ig,‘_ ﬁg-A)S-EE %}-ﬁ?%h@-‘ ?ﬁ?%ﬁ? gﬁ)éc %I_ Igir(aﬁ%s:, tg%roﬁgengmminwf»-ﬁ-(2.6-dichior0-3-fluorO-phenVI)_
et hoxy] - pyri di Fosvkpyjding-ipren-2 ) cabamie ?PEH?"E" sigr @R0t2P%eld) est er

(2.2 g, 29%yi el d) 3 3:Thatrelutiml eft (3¢AAmkio-5-{1-(2,6-dichioro-3-fiuoro-phenyl)-ethoxy]-pyridin-3-yi}-
( 3-2 {() 6- Ani nga 5- frdp-£-vhyfchtbditid RidQeriuiyl ediBr 92530 YA &ch%}oﬁ@ﬂ"n%hkm?%ﬁ#@d 3r Birthen
- rop- 2- Y - I, . = V. r 0 n__.

di chl (F;r oﬁet hg%;%@sz?ﬁg@d@%r . '%’ 'F{'Irhe’laﬁ?eokar V\btsg)ﬁe%@i)n&a .%aﬁ?aﬂ}g{"é’?@
twice, brine, HVERICR|EM)Rekb@Exichiong-3-{uoroppenyt)-sthoadimyridini-viating owas: pspined in

5-( 3- 93% yield.

am'(2 no- prop-1-ynyl ) 43- frd-d goiiofl i°§ B fivopropl1 W)%[ﬂh%hi}m@hh&f?&m-]enﬂydiﬂo@]-
-2- . i - ;
5. (3 am nocpr q Iéhf'fo?@%gﬂffg% it 391 g e, i S8 7)o, sy
pynidine (1 eq). The reaction was sliffed for 4 hf Under
nitrogen, and then the selected amine {1 eq) and triethylamine (1 eq) were added. The mixture
was refluxed for 5 minutes and cooled to room temperature. The reaction mixture was washed with
water. The organic layer was evaporated and purified on a silica gel column etuting with 0-20%
30 methanol in dichloromethane on prepacked silica columns. Final yields varied between 24% and
71%.

20 General Procedure 11: io( O O CQul ry NNis Ol ,N+ 1 p PolPPh~, 0
I
f

General Procedure 12;

. ) NFe e n\ﬂf\um'
I h° e
S Sy =
NHAR'

OI/N+c:\/ﬁ\c|_CH’?'_. DI/N%M_.. °|/N

NH NH, onire NH,
[+ 2 (v} 2 cl
F F F
1-

To a solution of 5-(3-amino-prop-1-ynyi)-3-[1-(2,6-dichloro-3-fluoro-phenyl}-ethoxy]-
pyridin-2-ylamine (prepared in procedure 11) (400 mg, 1.1 mmol) in dichloromethane (17 mL) was
added chloroacetyl chloride (153 mg, 1.4 mmol}). The reaction was stirred at room temperature with
TLC monitor of the completion of the reaction, After the completion, the solvent was evaporated o
get the crude product.

40 2: To a solution of N-(3-{6-Amino-5-{1~(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yi}-
prop-2-ynyl)-2-chloro-acetamide (1 eq) in acetonitrile (5 eq) was added the individual amine (5 eq).

35



25 pyridin-2-ylam ne (0.282 nmol, 1 eq) and 4-nitrophenyl
chloroformate (1 eq) in anhydrous dichloronethane (10 m-) was added

pyri di ne (‘&8%‘?‘5021? reaction was stirred for 4 hr und%@@%@\%@gﬁq,

and then t ed amine (1 eq) and triethylamne (
added. The mi xture was refluxed for 5 m nutes and cooled to room
tenperature. The reaction mxture was waghed with water. The organic

| ayer was evapor at ed and r)urified on a silica gel colum eluting with
U

0- 20% 30 me? hahtd MiKtre WAsAfluERHRERr iFRgen SYPmiahts (PeNENEPoRien f solvast, tipfrsidue was
Fi nal vyi el ds vpufiedoniresiisegel cald®b antihg witd 9610%anethasdl inFiichoashnethanelid prdvitid the

NH2 ~rNRR  ~I producith yiélds\varled bethdRa7% B ofdl, - +CI ~Cl CH Q- H2 H2 OO0
AcelanXAle G, / G NHS/ C NHS F F F 35 1: To a solution of

5- (3-am no- prop--1- - 3-[1- (2, 6-di chl oro-3-fl uoro-phenyl) - et hoxy] -
pyridin-2-yl arrgﬁf@@{"&é&%%qﬁéd in procedure 11) (400 ng, 1.1 mmol) in

di chl oronet hane (17 nL) was added chl oroacetyl chfbride (®§8-ngy, 1.4
nmmol ). The reaction was stirred gt r tenperatu wth T noni t or
of the conpletion Q%\t he reacti Af erpgpd)e conpl tlfpﬁfrf sol veq;njj

was evaporatedg" : t 2. T d’Q
N (3-{6- Ami no- 5] 1 6 d|c or o 3 f.,l,u.grmep dnyT ¥~

| }- prop-2-ynyl)-2- chI oro-acetamde (1 eq) in acetonltrl I e eq) vvas
added the individual amne (5 eq). WO 2006/ 021884 PCT/ | 82005/ 002887

-45 5 The m xture waPsyief | uxi ng under fP¥ ogen ovefyPhht. After "=
evapor ati on of gﬂg've the residue wag™~purified asilicag

col um el uting with,1s 0 thdffbl in H%r oret halfe Heagenpr ovi deYt he
product with vyiel dss?o ||e betvmre 7fV N%’H’Fo ngr pl oWr qcglyr 3:
00, 00 0O "I "NBS Pd( PP2 ACN cro + 2€0 LN
EE0O ONt 19 1Cr¥x N Hor o, OI’OHO ~ 1 NHa 9 0~ X
OHO NR DVAP CH 1(gFgtimed-solution o'f EEamino-a-benzonxypyridine (42.0 g, 0.21 mol) in CH,CN (600

mL) at 0°C was added N-bromosuccinimide (37.1 g, 0.21 mol) over 30 minutes, The mixture was
stirred for 0.5 hr, after which the reaction was then diluted with EtOAc (900 mL) and partitioned with
HO (900 mL). The organic layer was washed with brine and dried (Na;SO.), filtered and
15  concentrated to dryness under vacuum to yield 3-benzyloxy-5-bromo-pyridin-2-ytamine (31.0 g,
0.11 mol, 53%). 'H NMR (CDCl5, 300 MHz) & 4.63-4.78 (brs, 2H), 5.04 (s, 2H), 7.07 (d, 1H, J, 1.8
Hz), 7.33-7.42 (m, 5H), 7.73 (d, 1H, J, 1.8 Hz),
2. To a stirred mixture of 3-benzyloxy-5-brome-pyridin-2-ylamine (31.0 ¢, 0.11 mol) in a
mixture of DME (800 mL) and H.O (600 mL} was added 4-carboxymethylboronic acid (29.9 g, 0.11
20  mol), Pd(PPh;), (6.4 g, 5.55 mmol), and Na,CO, (82.0 g, 0.78 mol). The reaction was heated
slowly to reflux and allowed to stir for 3 hr. The reaction was cooled to room temperature, then
diluted with CH,Cl, (1.5 L) and partitioned with H.O (700 mL). The organic layer was washed with
saturated NaHCO, (700 mL), dried {Na;S0Oy), filtered, and concentrated in vacuo. The crude
material was purified by column chromatography (silica gel, 1:1 to 4:1 EtOAc:hexanes) and the
25  fractions containing product were combined and cbncentrated in vacuo to yield 4-(6-amino-5-
benzyloxy-pyridin-3-yl)-benzoic acid methyl ester (29.4 g, 0.086 mol, 79%). 'H NMR (CDCl,, 300
MHz2) § 3.92 (s, 3H), 4.82-4.94 (brs, 2H), 5.15 (s, 2H), 7.22 (d, 1H, J, 1.8 H2), 7.33-7.42 (m, 5H),
7.54 (d, 2H, J, 8.6}, 7.98 (d, 1H, J, 1.8 Hz), 8.06(d, 2H, J, 8.6 Hz).
3. To a stiring solution of 4-{6-amino-5-benzyloxy-pyridin-3-yl}-benzoic acid methyl ester
30 (10.0 g, 0.03 mol) in EtOH:H,0O (95:5, 600 mL) was added Pd/C (15.9 g, 0.015 mol) (the reaction
was de-gassed under vacuum). The solution was allowed to stir under an H, atmosphere for 22 hr,
The solution was filttered through wet celite and the celite washed with EtOH. The filtrate was
concentrated under vacuum to yleld 4-(6-Amino-5-hydroxy-pyridin-3-yl)-benzolc acid methyl ester
(2.3 g, 9.3 mmot, 31%). 'H NMR (MeOD, 300 MHz) 5 3.90 (s, 3H), 7.21 {d, 1H, J, 1.9 Hz), 7.62 (d,
35 2H, J, 85Hz2),7.76 (d, tH, J, 1.9 Hz), 8.04(d, 2H, J, 8.5 Hz).
4. To a stiring solution of 4-(6-amino-5-hydroxy-pyridin-3-yl)-benzoi¢ acid methyl ester
(2.3 g, 9.3 mmol) in CH,CL (180 mL) was added N,N-diisopropylethylamine (3.2 mL, 0.019 mol), 4-




22 FNaHIx)H1 / HOBVEDC QDWW Fx | MOH Fa | DWF | Fx | 3.0 NF N
H FNFON ONHI O NHNHx NHxk 10 x 1. To a stirred sol ution of

2-am no 3d‘§§r}ﬁé@?§ﬁ£yri dine (42.0 g, 0.21 nol) In CI—BCI}I,%.@Q%OSI%Q”M

0C was ad succinimde (37.1 g, 0.21 nol) over m nut es
The m xture was stirred for 0.5 hr, after which the reaction was
then diluted with EtCAc (900 nm) and pardétioned with HO (900 m) .

Th | With b d dr

2 157 onchnt BRI RR CuB a8 oy B8 T melE Gng ASIAP {eatdit amat. °fhe
3- benzyl oxy- 5-reactienuas piired prambiep! emperpturg 216 Or $en fitgred tp reypgve tipgegin. Thejresin
NVR (CDCl 3, 30khsMakhbd with’CHEE; (8 x ZB8m()Dard the2bihhined fifetior{svere2iddbhed Hitl) T0% dltric acid
gl"l r }]edlmsxt ':f()éeo o) nguéﬁé&aglmm% »dridd (Kﬁzsbg an&ﬁllé‘redvlnd Jon@en{‘lﬁéd in%acud.OTHa
oo Sl s el SR FORL et e { o Syl o s
4- car boxy i hyGts6l:¥efH apt e frgctions gorgaining the)desipeg PFPS'PC} werpgeyhigd prad gagcentraipd
5.55 mmol ), analvNeceeRd §-B2Anhoes-(tolieneS-sutidnyloxyJFhy@din-2-giEdsnit ackl snethglasterd3.s g,
sl 0}"" é EO ref 'wmaa%e%;h@mﬂ (édblasédoer-fz{)ﬂ 2.8 @raH), BRS 9%%&1%3)/@% 24, 736
cooled to roo i an
P b on oS bl 1 ¥, B L7 4 *"‘%%9572&% 13

sat urat ed NaHCO3 ( FOT° #rftired spjufienpf 01‘@@3@@)"“‘”?’?’[‘%‘@? 'g'a"v')aWa"%@r?@e ﬁfs MRy
in vacuo. The anhydebes DME(5eF midlat G singeua Nf atmobpheye was| addad NaH (&3, 8 §ranshy The
(silica gel, lipdetidnQvat allbwsd tA6 toh 6.5 AN ASSolufioAcht A-[Beamira- & (foferiel-48ulonyloxy)-pyridin-3-
cont ai ni ng pr o@léggzo['v'\g&g mgﬂﬂgé@'eg@aé;%c g)eiqtal;lﬁ,}dﬁ,gs biE ﬁCMB Wl a)ﬂh@d g the-

4- (6-am no- en20| c acid

g. 0. 086 m)| ryg%n mnxtqup ntlsen?argtzre io %gr_@ stlrred foggl%\ré
4.82-4.94 ( br sthis Rhperatye.1 3| he( |g¢ctiQHyas diiut@zvnt(m gtOAg; (390 my.) ang I-g‘.) (89 mL). The organic
7.33-7.42 é@n 1BJe) was sépdrdted 6k, and lthe abprecls ®as furthed Extraéled WithHEOAK, (11 RO Ht)., The

8.06(d, 2H, or%h@ I l)s we?é co m?d § JSB iﬁloll:rHL '('pQ 196 mL) dried with Na2804 and
4-(6- am no- 5- ba zyI y-pyri di n- 3- enz

ic acid IgE %ﬂ eS;[ gl’ umn
(10.0 g, 0.03 WBEMaeq fer eppesp ng Ly w0 THAL orite SR e HESpHTERSY 1‘?3’ §°ﬁt9
0.015 ol ) (t hearometagrasihg ifcanass w@ogayb?@oﬁww%@mm fracfipps %‘F'ﬂ‘ﬂs prpduct
was al | owed t Owgré icémbitiagl@hd adhcdnitratad D S4RbKE ke yiélo r4-(8-Bmihd-5-[1-(F-hersdiriiioronethyl-

was filtergd t %éﬁ@gﬁ?%%ﬂu*]?em ahb%eﬁf«tssleﬁ(1w& it Dot AHMA ey,

filtrate was m

4- (6- Am no- 5- h%PBW (f’(fi”n"§ gﬂsz )04&"%4 (Pﬁ?'t 58149 4 4 B %3HZ)’
9.3 mvl, 31 %92 (UHHI\IWRB(F%w (dsmufm&l)lz)mﬁwﬁ (m.8H), §H§ (d, ?H2’11P 2), &03#’
J, 1.9 Hz), 7.8046%H2.35 2H, J, 8.5 Hz), 7.76 (d, 1H J, 1.9 H),
8.04(d, 2H, J, 8.5gHzy, 4 s[rr;.rd) §5}m‘§ﬁ | of T4l gmingb. Ht(bﬁfbr&!‘ trifluoromethyl- phenﬁl)-ethoxy-
4-(6 -

9.3

culie gt t‘i%@wﬁe U by ARSI Aiie] @ ufuEk ik s acese gty

nL, 0.019 nol )wL)mm:szm@ﬂ @!JzBszlG pamol 8300 Sea9n 835 hea}/ea6° gpflux for 35 nt.”Tre
met hy| - benzenegadéroimg heutrilizer dnd eilufed witE1QAc R0WHI anddxjracted npbnfEslib/IFhe organic

(catalytic amg,p,f Was W agﬁed w'in?@rfﬁ& kaarm ﬁedsavwa@sbﬁhd ERBInfdd Jneémeéu%w,md
for 6 hr then ter

’
with CH2Cl 2 (3+E-ARnom) (3 ugrore: Fﬁ‘é”%‘!?ﬁ’ﬁ' PRy ?‘P%i‘&ﬁtpy%ﬁ"?ﬁé’re%m%a 3?9 g%

10% ci tri c 38ci Wmol(88%D ' h'rN')ﬂR (MpQPL308 ME) IN75 (. BH ok 6-AHH), 4%9@6"‘(“&5%53’ oy
and filtered ansiHgoresed) b atexiHi),7.52a6a (o, 3MH2.80 el tistg), 28T Me2Hrsl & Haal

was purified by col7urme Qﬁ&r@ta,qgg QbhPburds 1A Sifting Shiutior GO e AR al 52/ 1 4@ Nuoro-2-

\agr g gg an:_E eCld Zg%gé%ﬁ% B’Pﬂ‘\ﬂ)ae?‘@ﬁ’ S‘,%%ih Ly el 9&!(&'55' Qo118 neH! 5 (2R 0MUE s
mmol) and HOBt (18.0 mg, 0.13 mmol) in DMF (2 mL) was added to a two dram vial containing

40 NHR;R, (0.12 mmol). The reaction was stirred at room temperature for 18 hr. The reaction was
then diluted with CH.Cl, (3 mL) and partitioned with H;O. The organic was separated washed with
saturated NaCl (1 x 2 mL) and saturated NaHCO; (1 x 2 mL). The organic was concentrated to
dryness under vacuum. The material was purified using column chromatography (silica gel, 99:1 to
95:5 CH,Cl/MeOH). The fractions containing product were concentrated under vacuum to yield

45  amide compounds.



in vacuo to yield ’

4-[ 6- Ami no- 5- (t ol uene- 4- sul f onyl oxy) - pyr|d| n-3-yl]-benzoic acid

met hyl est 8.2 mol, 88%. 'HNWR (CDCl 3, 3 Neizoh 47
(s, 3H), &éés"?"’glsgh) 4.81-4.88 (brs, 2H), 7.36- 7.44°(m 5@’&2%781
(d, 2H, J, 8.3 Hz), 8.05 (d, 2H, J, 8.4 Hz), 8.19-8.27 (brs, 1 H). 5.
To a stiffed solution of - 47 -
1-(3-fluoro-2-trifluoronethyl-phenyl)-ethanol (2.0 g, 9.6 mml) In
15 anhydr ofs Sepergibpeedye 1 or 0C under a N2 at nosphere was added NaH
(0.38 g, 9.6 mol ). The reaction was allowed to stir for 0.5 hr. (5
sol ution of 4-[6-Am no-5-(tol ueg® 4-sul onyl oxy) - pyri di n-3-

yl }-benzoic acig nethyl ester ( g 9.6 nmmoi ) in anhydrous (30
m-) was added. the' reaction re WhICh was aIIovvedto one to
anbi ent terrper at re slo t| r a&d(penichi =

t enper at ur e. mm/“% §I WasTdrl ut g&ee—nt l O
(100 m .). The ganl c 29 | ayer was d HR:f D&E},ﬂ,th uetis was
further extract with EtOAc (1 X rr1_)F The organic layers were
conbi ned and with brine (1 m.), dried with Na2SO4 and

concentrated to dr S

by columm chromat gnfa%ﬂ'%'?%ﬁ iﬁacﬁigr%%w @gld@%h% %ﬁ&% %R%ﬁ JHHQ%
o T ho T act 1 ES FORmEMH 22 Ehte 2 B ER 2R Foch A Ve
In vacuo to yine) dastadted Gsfao- The [mbdyrgwdsi sticadct oomytprmperpbireeveinight Waig (10 mL)
phenyl) - et {poX Yas P dcdbdito Sreyhidtorb eThie pioBuctidsdxiraeiel wih BISASE x (dmb). The camtihed

mrol , 349%. QZ‘% g%h% 339@1 tg#@%s x10 %Hzé”re(n%e tﬁé‘bMﬂ 1heﬁdn°ed b Naééb ?a'hd

(s, 3H), 4.87
1H J, 1.8 Hz)onoynaid (142 mgy 1% yic Hz), 7,46.7.66 (m 3H), 7.93 (d,

1H, J, 1.8 Hz), 8. azTo(ajmnxtu@rqfsu {2, eDshlwy ﬂuomhwbatretvitrcww Zaming (99
4-{ 6- am no- 5- [mg; §.2eslrhrdl, pinadoltbbichit Bsder QnERdal) Ya- Q0 €129 Img; B41hvomof]in wedd (1.25 mL),

pyridin-3-yl}-] ﬁ@@@% Sitﬁ.l gy B! tesm)rm(sladf}ecgpu@m%)zéumh)nl@oeoaﬁrﬁa)l.m

(72 m-) was adde con ai n|

The reacti on VBSOS EEGD ey (115 SPisH Wge Aehgssod it Suails i Bicody, Felhikure
neutral i zed arnwds diriedeetbol inig ’Eﬁ'@ﬂi’e grpeyptusfor 75 @WH‘Q%XT'PM%W??F?B?F" to room
cool i ng. The aénmprRe folloayEby tisdidiieredt @atenil o i) b Therprodu@Ovasrexiracted mite EXOAcAS 1x
Zla(zgoi and goiﬁ%ﬂ rdﬁéoetﬂre @é Xr?fddhﬁa?lt;a@? K'I’tl?e' dﬂtﬁie prcid;ct w?shpunﬂe]d by reveirsg phasg
mi no- ifluoro yl - phenyl’) - et hoxy] - pyr I di n-
-yl }- benzof% a*gFLé 2'16%9'9 é@dr?\mqnp?SS% "H NMR (MeCD, 300 MHz)
81.75 (d, 3H, J, 4.93 (m 1H), 7.01 (d, 1H J, 1.8
Hz), 7.39 (d. 2HJ83H2) 7852-7.67 (m 3g), 7.80 (d, | H, J, BL.8

Hz), 7.97 (d, 2H J 8.3 Hz). \Prerp ation f am de c%n'Bgunds
stirring soluti 4NP% A nip- ? fluro 2- |
trifluoronet hy nm mgﬁ "Frm)l di n- 3HM Azof®acid ( (50 ‘?’rg
0.12 mol ), E o. 2(180rrg, 0.13 mmINj"

in DM (2 m - )Ovvas added to & two dram Vi aI cont ai ning 40 NHR R2
(T gelfe;tcfﬂ gm The r ea% b QBIuNeA S @#bﬁi%ﬁij pYRdHOTbreQIE 5, Ab MRl 9 E:cz-;aﬂo&tnlar(soo
with H0. Th ewalﬁ aa%fcgp W&J @50 mL)av{aEg agoﬁm&%fl deg%‘qi g0 %Otdjnrkg r:|'ﬁéjmlxture
2 m-) and2%atwasaAtred aNmomdenr(etﬂf%e br fy a"dt’r?ewﬁ‘ﬂhrﬁscquﬁﬁ&e"dtm é‘éagr‘?s&t"tétﬁ"
to dryness uniierevapeationthe Téstluerwaspanidned\eetvas pihyl iacatateiand wgte Jheierganic layer
chr ?mﬂt ograp thae(s Sadhie® RO Na&%oihﬁdn?orln@ andribd-6i6d I\?dzwgﬁ)a_ cru-EB productoanb bllgf'ﬁ
ntainin r n n
Conpounds. o SHORPIGHIR BN aToBhrtRIBsNEs AL 1 p o1 B
14: Cs2CO DVF | .N prd@ﬁnq(t)os:@-oztazojp[tld blpyridina- orﬂl_%t S\py 100 mmol) was suspended in aO
30 soiution (2N, 250 mL, 500 mmol). The mixture was refluxed overnight and a clear solution was
obtained. After cooling to room temperature, the reaction solution was neutralized to pH ~7. A lot
of CO, was releasad and also precipitate was observed. The product was filtered, washed with
water, and dried under high vacuum to provide 2-amino-5-bromo-pyridin-3-o as an off-white solid
{17.8 g, 98% yield}.
a5 2. To a solution of 2-amino-5-bromo-pyridin-3-o! (358 mg, 1.89 mmol) in DMF (8 mL) was
added Cs,CO3 (620 mg, 1.89 mmol). The mixture was stirred at room temperature under nitragen




C MFJHzO GO n-6n p'9 p F DVEJH 1: To a m xture of

1- (2-chl orroeet hyl ) pyrrolidine hydrochloride (200 ng, 1.18 mmol) and
4-1 4-

(4,4,5, 5- f@?r’%“n%’%ﬁs‘f [ 1, 3, 2] dl oxabor ol an-2-yl) - phenyl ] Pf#[g%/ﬂpg%ﬂg g
(229 ng, 1.19 mml) in DWF (6 nL) was added Cs2CC3. The m xture was
stirred at roomtenperature overnight. Waser (10 m-) 10 was then
added to the m xture. The product was extractedlﬁrith E_tOAc é(3 X 10
m). The cotrbi el EQIF HEEH" Rixies waR AFFedOmaaeIRetH (@5t 5ona BME Gmiglony-. The
to renove the Biyrion sdivtion vasi tledounder rieQeCKr five el andcthancrartitionad betwgen Agteingnd
41% yi el d). 2:etiyDadktakd. Xithel b@arif layer was washed with brine for three times, dried over MgSO,. The

3-[1-(2,6-Dichl rare%%u& an@ruﬂree*a;gmh& il biuddg hﬂqﬂxaﬂélﬁthﬂja& Coéthmae
%?01 Arrr% m%ﬁ?g?ﬁ%ﬂp Jf g%gy oroni c ester f

, 15 and di nmet hyl et hyl egcoI
(3.75 nL, ® 1M was added Pd(PPhS)ZCIZ (16 ny, 0.020 mmol ) in a

nM crowave r eactdrenl Pesdiete. 16 Tusing Eyanipi-48asof dBS) Paee (hppliaatioc [Saray 8d 14764610
nitrogen. The @k¥idsRaniagsstirred at 160C in a m crowave apparat us
for 15 -m nutes. The m xture was cooled to room tenperature follo

by the addition of water (10 mL). The prod S extracted wth [,
EtOCAc (3 x 20 rrL) r|e over Na2SO4, and centrated. The crude
product was pur (3 3 SE, 20 Hﬁ;g FOPGPRCHEREA

and acetonitri e @e ,er etel'eMEO15 Q%CSZO ?I\LHN
-~aIN+ RBr RO iN ONHACN/ACO-|4 HOMH NE z 0 0 1:

sol ution of 31+oxazot ofe4aSsoifiqy bi GibBnztoBFEbrrohyfiing:ylai®e (mp) )353 nnrnol) in

acetonl trile (cﬁ,Q%h )de ?H‘ﬂu_?g;ﬁé h&ei%b&eﬁé@buﬂ&i&aﬂﬁoﬁdstﬁ%@% 9 g, 994 mmol

N- br onosuccl ni m ifc’[ TI 3@"’%@’ qggﬂ%ﬁgo&w@ﬁ%o%gw

room t enper at LRORSH a‘ZF"artFr Q‘rh@l Bﬂé"”P
sol ution. Aft esomplenpiti dichiosmethariad!:HdE46dMee 0-0fmmella Ty mikyrg adgs Prated oy C for 16
et hyl acet at e @nld weh edoled T voord fe@pdratare] Tpe reactivvrsixture Shaediuted with ey deetdk(50

sol ution, bring, eﬁﬂ@ﬁitefeﬁi ﬁ@frﬂ?ﬁ&awgs%rthmﬁr @XddGiR) £ ARG er WRghesium sulfate.

purified on a sillca

6- br ono- 3H?Q)xa§‘5\°ﬁ["«ﬂt‘°§%‘df‘ P’F'&?%?“HH&” ria(f ° 8 g‘mw%ﬂ% VAo ) e $INMR (CDCly)
6- Br onp- 3| +oxa® bBd{s4125).15]08 Y& 2Hli Wzbr@r%")»(tﬂf 782 {n. o3 erdH)  was
suspended I n NaOH 230 Aaoiguinl aBaciorNesstb @varicharGaOwitimibe krudel 3ebemeyiooly Br(44.5.5-

was refluxed OyGIHU a@ﬂrdxaaora%]e@rn pyRdinE-ViBind 861 m@ eI nkiRd; dibthRfethane (3

cooling to roomte erature act sol,ut i.on, vwas neutr al d.to
pH -7. Alot B3P RInopy|d @55@#% é:lfw IPecrlro t M wag Adé‘%’eg 1

The pr oduc®5 wels(éiphendphoephingigserngldighlerppaliagiumeli, WQHEP‘ “H‘FFE'E!"’UPR?@‘F HityRe ma.
vacuum t 0 pr ovo.oeemelpalid A @-NVbsoldtichitbeediym |ceibdsna@-|r0riatea@ JanLofSmrod)i Tee reasior was

(17.8 g, 98% y\lvﬁ'l'nga to 8%% %r Gb:r A Ade? 8! nitiod é?rrhtrﬁésphere, then cooled to room temperature. The
2- am no- 5- br om)

added Cs2CO3 ( e ?T%lxtﬂrf v§r§p rre? bg@%en e’!hy?a{cerm mnghd %r &3.!.21111 orﬁﬁﬁ layer
t enper at ur e unvRs washed Wiheddianal 2atee S0Pk pd dWN"'B?UWfWE'B‘gW (6 ml}.g Polymer-

30 bound sulfonic acid (0.5 g, 2.1 mmol) was added to the organic solution, and the resulting mixture
was gently agitated for 2 hr. The resin was filtered and washed with dimethylformamide, methanol
and methylene chloride {(3X5 mL each solvent). Then the polymer was reacted with 2 M ammonia
in methanol for 1 hr. The resin was filtered and washed with additional 2 M ammonia in methanol
(2X5 mL}, and the combined filtrates were concentrated in vacuo. Purification of the crude product

35 by flash column chromatography yielded 52.2 mg of product as a tan solid (38% yield).

General Procedure 17:



5 for 1 hr. To the reaction m xture was added brono-conpound (0.9 eq)
in DMF (5 mM-) slowy. The reaction solution was stirred under
nitrogen for five hr, and then partitioned between water I
acetate. TH® W@éﬁ% | ayer was washed with brine for t%F@gﬂ{aﬁ@é@;
dried over MgSO4. The crude product was purified on a silica gel
colum eluting with hexane-ethyl acetate4§4:1) to provide the
product with 70% 80% yi el d. 10 General Procedure 16 using Exanple

1-488 of U. S. Patent i cation Serl al 786, 610

(PCT/ US2004/ 005495) : A N PoCl (dp c4 vxi zl dwncHZaz,O NH
+ ~~ KOM DVSO ~ODIVE} Br i %Iutron of
3-benzyl oxy- 5- br lm)prrldln--;-),al_a,ncr..n .3L,58Eh§n.l_).. 5 bl +RX
di net hyl sul foxrﬁgfi was added se ?al Acstone/Water

bi s( pi nacol at 0) anB%(1.0 g. 3. 94 potassr um ac t dte (1 05

g, 10.7 mmol) [1,1" -bis(di phenyl ph phr no)ferrocr ne] di chl oropal | adi um
(I'1), conpl ex wiicheofimeibrer onget hargey(1: 1) (146 ng, 0.18 mmol). The -

m xt ure was heat-ee;—*t-o-i—&e-c fF o N and then cooled to room
tenperature. The ¥REET8h ni e was diluted with ethyl acetate (50

m.) and filtered. The filtrate was washed with water 2Y(50 nL) and .
dried over magnesi dm sdPf &tee. soiptipn coh cERGhatersSrifupro-besaipsylpr b f BracptrpRhy!-
crude bor onat ef1ag|diaxaboroam2-gippyrigin-g-Handi®: (proce@ir8)6) (1016 gNMR ninZD@) Bty &B:ohc@ (50
is, 12 H), 5. 08L)(was addidd, bod ahflydhida! (5.83 g,226:71 hmoly andidmebtion Ztifrdtl at @doml Jempetatthd

i35 e ﬁzl;l) oxi' Swﬁrﬁﬁm ”kg:[m%ﬁé? bbPhniRRIE2s §'36s MRBY Dol bRy Aot duStPovemight

t et r amet hy 10 [ 1998 2&‘%%?%&%&?&?'&?49%‘9%‘°>9|"bs°°b§/‘?‘?°6|P’H’"ﬂ v a8t ne (161 ng, 0. 49
mmol ), di net hoxyet Raride (cBide pbrpnicaenter 224151 romad thepredbathio THE K V50nm)' wag agdpd to a
mol ). To thi Ssoﬁlﬁdnlﬂf s RGmasaeds.d 4,134 mabl in water (150 mL) and acetone (23 mL), The

bi s(di phenyl p C RUZh

di chl or onet hane § “%))c J(S’rtg(\zbéng%)dd(L g'mr’s’rmgf) 193%&mdﬁzhi%ﬁwml onl-lgia m\%r&tbre
cesi um car bona'T°5’ i§C- Py co '9“7’5 °fﬁ_dd“‘°f Bl gs s"’ﬁ‘?é"’rsé'%{@’t?‘?rth‘wa"é'e"che‘j with
war med to 8DC dodipm Bisuliite (148 ddn Wﬂerrﬁf’tﬂﬂbg@rﬂ 5&9‘#95'%9@#9@ (200 mbland igeraepparated.
room t enper at Ukqaeoud h&yer Eve:a(hblitﬁﬂedm}ﬂ BN eHONARd [Rafabted Wit eyl baeéme(rmem fnyth.

acetate (5 nmL)camn g O‘ir rmshedmﬁ vraregégd E.L)la%x%rme (msméwa 8] Nand
e b

addi ti onal wat er cnéd& 1? SrEcAa %I % P'\y\,g*’g’ h%ave the

Pol ymer 30 bouff8®
organi ¢ sol ut i reductana lighhlrowrsiogm f4r7ﬁg R0 UHAMR (g C':jérit“Ns aah 1-8t @PH-Gr75
2 hr. The pesi@ M®.61id, ey, oe.sad 1MaaMeTavint 2H)di.asel 1)) & ordamkdes mz 401
nmet hanol and [Pyl ene chloride (3X5 nL each solvent). Then the

pol yner was reacte n_net f ] res__
was filtered and s}ﬁn‘e Wﬂ%ﬂ'b%ngo'lﬁ%ﬂ%ﬁ' Vi VR %"ﬁ%@%{?ﬁ"ﬁ%’%‘%‘%‘%’ﬁ"’ n §
mL), and the chydiskyrryetin3-ykqampeenis agiteibui pries FOP MBS Mol Mcanpydrous DMF (1 mL)
Purification OfBIIoﬁvthbbeeldﬁ bpomaddLed.2 pi3 B.76 ymnfcl)a Stine ¢ial wasTtapped @ndistvgd ap BEPC
yi el ded 52,2 ng, é hiP HesGT wasSHitered Ridugh@l 8 AL 6%@%'&5 %wa@ﬁ!%&later (3.5 mL)

s O R T S L v B i

| O0OOII kil®
NHBW F NHBO: (12 mL) was added and solution concentrated. Reverse phase chromatography
(water:acetonitrile, 0.05% TFA) followed by lyophilization, gave the desired product as an off white
amorphous solid (25.3 mg, 20.0 %) and the bis-addition product as a tan amorphous salid (35.2

30 mg,23.7 %)

Gengral Procedure 18:

|
H\\ el e =
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F 1. Cs2CQIDW/ ozone &Z*F kN F O 2.4N HCVDi oxane NH , 1. To the

sol ution of :

3-(2-Chl or uor o- benzyl oxy) 5-(4,4,5,5-tetranet <

(1, 3,2)di 0‘3( %8@6“??3‘!'2 yl)-pyridin-2-ylam ne (procedureﬂ%éjfmfofﬁqn(}sg,
24.3 mol) In t -butyl alcohol (50 nlL) was added boc anhydride (5.83
g, 26.7 mmol) and reaction stirred at ro@ﬁnterrperature over ni ght.
Addi-ti onal boc anh dl’lhd géﬁ 2’1\?&? %dwas added and reaction
stirred ovePni § &‘8“ 8?“?"%{?"‘)\}@3"5 % aqiien o fketgng §-8ampplkip 49 BL of
bl ack oil and a@w’ l&'ﬁeflas"'"oaen arhespherey dbe mwtinginixtuteds direq 24o@n empxrature for 12
t heoretical) i Br. THEm{duEOs tikr) pudviSanad Gl ardd@uénchea Mith tilu@nagOéous RCIL TR ethanol is

bi carbonate ( 1§va%or9md AREIOREDL hadell 10/l the( QougkalutﬂﬁldTﬁeCEtbﬁ ﬁye(' ﬁmer

The mxture
Slowiy, keepi ﬁ'@:#é@ 18 SpesPe & siod S o b s e ek e A5
reaction wd8 sthereeye fsugedsvithqubiytsspuiifisean- quenched with 15 sodi um

bisulfite (14.2 g) 4Mydwag-Zritrdpid@iingl (.1 mildyéquaast)abel wpbergiittashirg2(G mbixr
and | ayers sepggahesl) are AGHIE RS Juﬁwoamsunae.ur(fahh@@d 14 rhiDofONF Hehe R&on

extracted with _eth

washed with wa xls,u eylgggn ?“r{ﬁ an lcggxﬂgan% éjns?%cg%l a%?ﬁ@rb%ygteg{ ?Nalﬁrseéulw?en C? added.
concentrated t Ehea"’?: Patryie 'ﬁ!“‘&%‘karﬁ'l the mixyre stirad SlIPOTE IFBRRARGPRIRRT TBR Trypnt is
acet at e/ hexéne}vagerated tohgive gyeioviol residuea The easidued isqparifiefl bt rsili¢al gef 8hrgmatafiGpity
% . 'H NVR ( CD{huddg BloAo idfexkries) t&§decodpodr Add, 3H), 5.75 20 (q, 1H),

6.61 (d, 1H), 76. 8921[491%' %ﬁyisgddg‘fﬁ 5 donléh of B é-ggﬁ-ﬂrﬂa)injﬂl. f Bnahdl, The

(bs, 1H. M5 niz 40 S|um ar ram vi al

was added [ 3-( i i ihgn @t \g-2p jcp pathyfrg Fﬁ@ﬂvﬁ; >q')g) ig added slowly. The reaction is heated
hydr oxy- pyri di t-85°Gyio} 1 breanth arvied taropr temeraturd u€sfile (B8 plis adde@ @ s¥yandtheaulting
mrol ) in arbydimdaife iDMered throlih a beki 0l ceitu/daalrindyd ki REho!. DIMe fikrated it SRpdtatgilio give

Q.75 mmol ). Thg éébvﬁ‘land)é\é?%r ‘ﬁﬁu?“i‘he%éjﬁbé i?%e%itt%@@:r&ﬁr&ﬁfc&%hght

Reacti on was fi tere

O Tl b 2% froae ey el 8 bl SOAAHeB, 0 -5 Pl end
After partial cunedateseuicaaid (009 midare pddadiic @ selution °f(@m2°Unﬁ)\2 n@dnleof| aretis acid.
and sol ution coRceftitrohieke isR@Mﬁd’tﬁGﬁ“phﬁSﬁ' ahd eagmbOgikiaw g/then cooled in an ice bath

(wat er: ac etzgnl Lhd ,!,agmeaow,gﬁ,gmﬁ@é)aqf Y, J;& phyof |3¥10?;g% é g%daqxﬁn&a%

desi red product as armr
and the bi s- adafERE oYY Eiche SR MaePndte E”g'g“? & ?f'ﬂ“a“"“

23.7 % . Cener atapfated toggiveca hrgwn oRresidup They fesm Is Ruried bNRB'Ga el jchromatpgraphy
R, NO2 NO2 / QNdtng withligioac Adli heiines\ gRE B:5irdd P8 cbifipblind3@005/ 002837 - 50
5 Sodi um borohydride (1.5 nolar equivalent) is added to solution of

ket one (3.8:»3 I |. n 10 nl. of ethanol under a nitrogen at r'msphere.
The resul tifig e rred at room tenperature for
" = /¢ O)\ ¢
Ry~
=
A3

Boronic ester or boronic acid (1.3 molar equivalent) is added to a'solution of compound A3
(0.47 mmol) in 5 mL of DME. The mixture was purged with nitrogen several times and then
dichlorobis(triphenylphosphino) palladium (I} (0.05 molar equivalent) Is added. Sodium carbonate
35 (3 molar equivalent) in 1 mL of H;O is added to the reaction mixture and the resulting solution
heated to B5°C for 12 hr. Water is added to the reaction mixture to quench the reaction. EtQAc is
then added to extract the aqueous solution. Dry EtOAC layer over Na,SOQ,. The Na,SO, Is filtered
off and the filtrated evaporated to give a dark brown oif residue. The residue is purified by silica gel
chromatography (eluting with CH,OH, CH.Cl,, EtOAc, and hexanes) to give desired product,

40  compound A4. :



hr. The m xture is then put in an ice bath and quenched with dilute
aqueous HCI. The ethanol is evaporated and EtOQAc is added to extract
t he aqueo | utjion. The EtQAc | ayer is dried over

Na2SO4 is%?ﬁ?ﬂg}lﬂéfaggff and the filtrate evaporated tol\l%l%\?fe%:‘glm5‘r6 837
resi due, conmpound A5. 10 The residue is used w thout further
purification. 3- Hydr oxy 2-nitropyridine-gk 1 nolar equival ent) and
tri phenyl phosphl ne .5 molar equivalent) are added to a solution of
conmpound A (@Eﬂ##ﬁg-’}ﬂf‘—*@glo mL of THF. The reaction mxture is then
put in an ice bath and diisopropyl azodi car boxyl at e (% 5 ol ar

equi valent) is added. The ice bathobs renoved and phel. i xt ure
stirred at roomtenperature for 1 . The solvent i4 15 evaporated
to give a yellow oil residue. The idue is purifi by silica gel
chromat ography (eluting EtOAc in Hexanes) to gi ve cgnpound Al. - 2 M
HOl (0.2 m-) is added to sol ut]of of (,:,Qﬂpoun (@97 mmol) in 2 nL
of ethanol. Théeé mixture |SH}©eJﬁ0p H—an=i wd Fe powder
(365 ng) is added slowy. T react"i"'onoﬁﬁ he§ tou&5C for 1 hr and

cooled to roomtenperature. Celf%e (0.5 g) is addesr to stir and the
resulting 20 rﬂo?"nbwhé Ab Svab prefafidQding hénerdOftocdalre d9.010-(2-8abdrRotda6l-11yi) NG N
Wi th ethanol. raarethﬁurorﬁuﬁ‘rt Sh% edhgrag ML&%@ gHI\‘ﬂpg{)\ﬁem?lrﬂ ﬁgyl\@rt)? 'drisopropylethyl

resi due, conpou

purification. 3PEEREMRY 9&'&“"8“‘{ﬂ‘dZS"“PrﬂradP"’%&ﬁ‘i"‘(?é?P% A pddeft (9 Selitiqns! gompound
mol ar equi woal e¥6t().17 Mdd) i@ G.n8. of DMF usdetia nitregen @imoseiee. I feagtipris glidwed (oCRHIDR
L) are added righ @mpdrdtutt kP2 R SRAERE WAACAYs iaBded téihe @actd @iube BCJuehch the

The reaction %EOW Etol .&%ﬁ‘%ﬁ%@g&é%faiﬁe N %rutron Eﬁr ﬁ(ﬁ@%&&oermaﬁoy e

|sthencoole S i E % .ﬁl'g d
Na2CCB to a p#ﬂgﬁ‘o@ ﬁrewmwd bl e °i’"§°’&88 A9 %? S?‘f‘?ﬁ fesigfe ThE (TTEHRS
sol ution. Dry pHEifi@hby kiigacgel ehramatodiaphp@ruting wih [BEOAGEad jhexargs) tocgiveqdegied agida
the filtrajsed praavaRenmmuara7l 4 agbié® ol brown oi |l residue. The residue is
purified by silica gel chromatography (eluting with Et OAO and
hexanes) to gi ve desi red Rr oduct, compound A3. 30 General Procedure
19: R \' I ~N P NH2 1-0 A3 A4 Boronic ester or boronic
add (1.3 nolar 'equivalent) is added B0 a'solution o
(0.47 mml) in 5 nL of DVE. The nmi%tlire was purged
several tinmes and then dichl orobi ri phenyl phosphi
(I'r) (0.05 nol ar equivalent) Is a . Sodi um car bo e 35 (3 nol ar
equivalent) in 1 nL of H20 i s added t cferdpgionsg®acti on g xture and t he
resulting solution heated to 88€[for 12 hr. V\ate “ils_ypdded to the
reaction mxture to quench tdterT Yon. Et t¥en added to
extract the aqueous solutiomzDry BHOAC | ayer er NAPSO4. The Na2so4
is filtered off and the filtrat@d evaporated to gﬁ/e a dark brown

oi | residue. T (teosdla eqivalent puessifis addeddy camipbunsla7 & 13 mmedi atraert operpirg. The
(el uting weg h rEddiifdbonfidrdsdired aFosaempatattle BEneaae m)soictorg e e TREBAdtGrixture is

pr oduct , 40 conpvo%gegdand o P00 i B TAMERONSHD B2 i Cilon, dionc

General Procedi
and CH,Cl,) to give desired amide product, compound A8, as a yellowish to white solid.

npound AS
R ni trogen
) pal | adi um

s-‘-_e&__ralP.@M_e_ﬂ'

A i

Compound A9 is prepared using general procedure 19. Di-tert-butyl dlcarbonate (3 molar
equivalent) and 4-(dimethylamino)pyridine (0.14 molar equivalent) are added to a solution of
compound A9 (3 mmol) in 20 mL of DMF. The reaction mixture is stirred at room temperature for
12 hr. Water is ardded fo the reaction mixture to quench the reaction. EtOAc is then added to

25



R COONONR Ol ~NHATUI iNNH2 DVFW R~ O A6 DOEA / NH2 A7
Compound ‘A6 was prepared using general procedure 19.

O (7- azabe&§35%&2 | -1-yl)-NNNN ,N - ' tetranethyl uroniﬂe}]{[ﬁ%{@m%gm

pent af | uor (1.1 nolar equivalent), diisopropyle am ne
(5 nolar equivalent) and amine (1.3 nolar equivalent) are added to a
sol ution of conpound 10 A6 (0.17 mmol ) I|-823 nL of DMF under' a
nitrogen atnosphere. The reaction is. allowed

5 ( tg St'h-[a "ﬁt room dth
t enper at ur & f RPN pAueR SpptioR o PUNEIPRSIYSr vehligrale t BRSSP and the
m xture to qudiieled evaporated i givea. brenOmiiow ol tepidye. aflwcasidug ie rurifiedcly illge ge!
aqueous sol ut i caRmatbiraphiriclithey with R5-H30% EfoAMMHBLahes) Toyive dbdired@dutt Scompound A10
‘; Ie|5|t SL:d ?‘;}fe fd%qy%i[@gsﬁ il @763 Ferd)S o%é@i%%ml?aﬁe@%réu&lu Qéo‘gliﬁor?of t@Jn%‘Mhd %'16 in 50 mL of
: . rified. si.lica chr onat ogr . .
(o1 uti ng wit h GECRe) 28 opESiapti ieg'e Bt Bt g el Sa%%ﬁf%d&wsﬂde
compound A0 dsadged ta|thegaacign mixtae qad BOAPIsEdad e extradt theapgous\pofgtiqq. Rombined
deprotecti on se@ idysids @idd over NaSO). TheiNabSOL is@tdrid off ahi-Re Mrated¥-Rapo@id to/dive
ACi f') ( 1? ol arg R éﬂa%sﬁﬂ&. ﬂ{lg rb§idie s pufica By eibaloRi &?m@ymywquﬁdhﬁd&s?m %
mmol ) at room erat ur.e. . . of a
Toom t erper at (RGN R Do E BapEeR Rt o] Hd Bbul RS L Bl |
evaporated and the residue is purified by silica gel chromatography
(eluting wid h @aingréifrocédufas: RegneliveMAiGIidN t 0 gi ve desired am de product,
conpound A8, as a yellowi sh to white solid. &eneral Procedure 22: \ \
CHO iNAN\ iN R R/ NH2 B4d .N, / aocNBe¥H aoc hoc 25 A
Compound A9 is prepared ysi general pg
[ 0

cegdur 1%mDi-tc
di carbonate (3 nol ar \ 41 C di t—%@ﬂ%\-ﬂq—n ¥
mol ar equi val ent) ar graglded o a soi—ui; ‘t‘| conpoudJAS" (§, mol ) in
20 mL of DMF. The reacfi orBoffi Bteur e i ¥ st Bef &k at r 0ON¥E enperdture for
12 hr. Water is added to #Hie reaction mad-ure to quench atae reaction.

Et CAc is then gfgadabiolie 3R 067 RSddRdvaRm]/ sodiah) Bdatad@ F3iar equivalent to the amine
hydrochloride salt) are added to a solution of compound A11 (0.45 mmol) in 4 mL of CH;OH under
a nitrogen atmosphere. Molecular sieve (0.5 g} is added to the reaction mixture and then sodium
20 cyanoborohydride (2 molar equivalent) is added. The resulting mixture is stirred at room
temperature for 12 hr under a nitrogen atmosphere. The reaction mixture is fittered through a bed
of celite and the filtrate is evaporated and purified by silica gel chromatography (eluting CH;OH,
EtOAc, and CH.CL,) to give desired product, compound A12 as an oil (52.6% yield). Acid (16
molar equivalent or less) is added to compound A12 (0.17 mmol} at room temperature. The
25  resulting solution is stimed at room temperature or heated to 80°C for 12 hr. The reaction mixture is
evaporated and the residue was purified by silica gel chromatoegraphy (eluting with CHzOH, EtOAc

and CH,Cly) to give desired product, compound A13.

General Procedure 24:

CHO e Y NN
CHy [ CHy CHy (N
i — SN |
R o = =N
R N A N A ° NH
/ BOC, ‘B& BW’ ‘BOC 2
30 A1 Ald A15

O-phenyldiamines (1.2 molar equivelent) and sodium bisulfite (2.1 molar equivalent)‘are addedto a
solution of compound A11 (0.41 mmol) in 5 mL of DMA. The resulting solution Is heated to 110°C
for 12 hr. Water is added to the reaction mixture to quench the reaction. EtOAc is then added to
extract the aqueous solution. Dry EtOAc layer over Na;SO.. The Na;SO, is filtered off and the
35 filtrated is evaporated to give a brown yellow oil residue. The residue is purified by silica gel



-52 5 extract the aqueous solution. Dry Et QAc | ayer over Na2SO4. The
Na2SO4 i s filtered off and the filtrated evaporated to give a brown
yel l ow oi |y, The residue is purified by silica

chr omat ography ?‘Hﬁu‘{l ng with 25-30 % Et OAc in hexanes)q’?%)mmoosmzs”
desired product, conpound At O as a yellow sh oil (87.8%yield).
Ozone is bubbl ed t hrough a solution of cé&spound At O in 50 nL of
CH2Cl 2 at -78C and di me%]a sulfide |Is added to_quench the reaction.
Saturat ed SodicURTUPIHY &X W‘F‘ét%mxﬁ”BS)fwetd@%{E‘{R’Qﬂ‘fmﬁmf“é‘“énﬁad (18-
Et OAC i s addedholap equivaleplcer lesskis Adésd do somuelng Algr{0.16Cumbl medom EnEewetuk.ayTee
is dried over rdvaiflrig@éiutichhestiNaLiBrém températule@F Rete@ibbo-8nsl 12 e The rlaetcﬁcﬁ\l‘zrﬁd;rd i$

evaporat ed to I
Sl oa gel ch reglal pYrated "étnd' Iﬁlgh’ ré§Wu@|s l;ungi@tfb\pylﬁ:a g;.r ngg&%/@rﬂgwa&c g s gxka?ﬁggt)gx
to give desi rgg;p%%gd)uggv Ne(o]kistebiite] 'ﬁ\'wc‘l"%?@ B | owi sh oil (58. 4%

yield). 199General Procedure 23: Reductive Amination R CHO NR N-R

CHs \ CH3 %N\ RemrsPectduePsY) CH3 ~N R Boc' N Boc R | Boe' N Bac R-~\ ~

NH2 AN A12 - - A13 Anmine hydrochloride salt (1.2 nolar gquivalent),
sodi um-acetate (2 nol ar equi vgl ent to the am ne hydrochl e salt)
are added to a solution of ound All (0.4% mml) in 4 fig®of CH3OH

reaction m xture and d5he

equi val ent) is added. Agbesu t| ng Ur guedNsg, St i at poom

~ tenperature for 12 hr under a nitrogen at rqgsphere e r@act%n

m xture is filtered through a bed of cel ife and the filAtate Is

evapaorated and purified by silica gel chromatography (el CH3OH,
je B o

under a nitrogen atnos h Iecul ar sfleyien(0.5 g) i ed to the
@ i

Et OAc, and CH2CL2) to give desired product, conpound Al2 oi |
(52.6%yield). Acid (16 nolar equivalent or less) is ad

conpound Al2 (0.17 mmol) at roomtenperature. The 25 regyl

solution is stirred at roomtenperature or heated to Q0 o LN12 hr.
The reaction mxture is evaporated and the resi dueR@g&pur Jied by
silica gel chromatography (eluting vvith CH3OH, Et OAc ngHiCI 2) to

give desired pro dceﬁérp {:}d Al3. i t r4a Procedure 24 "R i
NN cHo o ‘E:EEY'\ ' TR PRyIvalenty 4-(gimetiyismolggiding (i melpr eF&"‘Nﬁ&"
Boo 30 All AlaremReded toasqiutinn of cempowntsA3p 12 mmaihindp mbcliDMEl dive Yeactinrimixture is
sodi um bi 38! f btired @ rabmnteigeratré] tor 2 Ihe NWateR isCadded (6 thet rBaclion miRtligtte Quandbfthe
compound Al (fdl BBRE & HeR adtefilo o c:% ;Bn@soruﬁuﬁUbeles&chr%dr 95‘2363 The
heated to 110§ b hm’;{ %ﬂan\/\ﬁﬁeefh 5 &t b ct“| on| J d
quench the re Eafs % Pé? gtﬁ Ediaaé)arat[e o give a brown yellow oil residue compoun
a’6). The residue is used without further purification.
Bis(pinacolato)diboron (1.2 molar equivalent) and potassium acetate (3.4 molar equivalent)
20  are added to a solution of compound a1€ in 4 mL of DMSD. The mixture is purged with nitrogen
several times and then dichlorobis(triphenyiphosphino) palladium (Il) (0.05 molar equivalent) is
added. The resulting solution is heated to 80°C for 12 hr. Water is added to the reaction mixture to
quench the reaction. EtOAc is then added to extract the aqueous solution. Dry EXOAc layer over
Na,S0,. The Na,SO; is filtered off and the filtrated is evaporated to give a dark brown oil residue.
25  The residue is purified by silica ge! chromatography (eluting with 30% EtOAc in hexanes) to give
desired product, compound A17 (76% yield). HCI (5 molar eguivalent) is added to a solution of
compound A17 (0.43 mmol) in 4 mL of CHxCl.. The resulting mixture is heated to 50°C for 12 hr.
Saturated NaHCO, is added to the reaction mixture to nautralize the reaction. EtOAc is then added
to extract the aqueous solution, Dry EtQAc layer over Na,S0,. The Na,SQ, is filtered off and the
30 filtrated is evaporated to give the desired product (compound A18) as a yellow solid (75% yield).



extract the aqueous solution. Dry EtOAc | ayer over Na2SO4. The Na2SO4
is filtered off and the 35 filtrated is evaporated to give a brown
yel | ow oi | The residue is purified by silica

2006/ 02188 wbg@fﬂgé%%l 002837 -53 5 chronat ogr aphy (e%ﬁ?ﬁ?ﬂsmzﬁﬁl
Et OAc in hexanes) to give desired product, conmpound Al4. Acid (16,
nol ar equi valent or less) Is added to cdﬁﬂ)ound Al4 (0.16 mmol) at
roomtenperature. The resulting solution is stirred at room
tenperature” or heatgd to g.C for 12 hr. The reaction mxture is
evapor at ed and@ L ‘is purified by silica gel chromatography
(eluting with CH30H, EtOAc_ Aand CH2Cl2) to give desired am de :
product, conpound Al5. 10 neral Procedure 25: Br O CH3 i NgCH3 ~
,NH3 1 \ Re HZ / A3b N F{2 .10 Boe N'Boc/ Boc' NBoc %1.,6’67 CH3

| S iN NH2 Kk"00 Ale +etbut¥ o?lt_e_(_3..m)ar
equi val ent), 4-(di netd pyri di g | ar eq | efit )N%are

added to a sol ytion oksCompetiagd A3b ( b~ Nde 10 nl e
reaction mixture Is 15 stj\ red at roomte rature f or 1 chr. Wt er

is added to the reaction mxture to 4193 ﬁ? @? tctlll%n OAg.nimeof
then added to EXPROURGALHLS 5‘&'659?5'&'!5'9% P 2 §§Gons e batda {PisP TIRPE Y

Na2SO4. The NE@EOHh mixtpielis purgsd witf ritroggncieyerab timas| and theredichjobiadiriafrgyiioangin)
to give a hpovnpandiin @005 mokestickisat) i adst oSuaidm c&bnate fineiar egivaerd) in &8 mL of
g; 5?& tegf;ﬂ af d %gdgse&s)#glbﬁfrg%%n'n%re S é @sﬁiﬁﬁ%@ofﬁ%ﬂéla%g'tid?d% odf tbr 12 WOVt is
added to a sol E‘i‘g?ﬁ? e reeRIBITHE waf‘f%'c'? e faﬁlﬁn "Tﬁg&\/ﬁ% Hdme Té{h‘é‘ aqugous
purged w th ni éautigne D1y Et9%e layar over Ng804q e NapRQy Is filtered off and the filtrated is evaporated to
di chl or obi s(t r jighg aatk loas pinresiae. [TAS esidlieusTpufifidd) by (sOcalfs! emmimatography (eluting with
ﬁ?UI ﬁ!{ :pt l) § ag é‘ﬁg gﬁgxan ?ﬁ’%\g?ﬁlr(&j&nﬂ?&ué Qbiddufalog7aleateRs HeR (B&Q)Er Epivaldrd)
Et OAc i s then 'e?c?ﬂ%”‘& t‘?%s 'f?f’? 810?’“?%29% é%d%mtgorl' “ﬂ%‘a%lg%r qul:‘{ %i ﬂe‘?p{/&uitmg
over Na2SO4. MixtureNgheaad fosSG°C (far R & Bier SolyA i§ BYePqrated fo giva hg desired product

evaporated to gimpourd Adar k brown oil residue. 25 The residue Is
purified by silica gel chromatography (eluting with 30% Et OAc in

hexanes) jt\o?agi g (ilg5| red product conmpound- Al7 (76%yield). HCl (5

nol ar equi vdl e to a solution of conpound Al7 (0.43 nmmol)
In 4 nL of CH2CI 2. The resulting m e is heated to 50C for 12 hr.
Saturated NaHCO3 is added to the re taon m xture to neutralize the
reaction. EtOAc is then added to extract t he aqueégu olution. Dry
Et OAc | ayer over Na2SO4. The 28 Q the 30
filtrated is evaporated to gi %ired p ct (fQmpound Al8) as
a yellow solid (75% vyield).

A21

Compound A18 (1.3 molar equlva[ent) is added to a solution of aryl halide (0.21 mmol) in 3 mL of
DME. The mixture is purged wilh nitregen several times and then dichlorobis(triphenylphosphino)
palladium (I) {0.05 molar equivalent) is added. Sodium carbonate {3 molar equivalent) in 0.6 mL of

25  M,O is added to the reaction mixture and the resulting solution is heated to 85°C for 12 hr. Water is
added to the reaction mixture to quench the reaction. EtOAc is then added to qxtract the aqueous
solution. Dry EtOAc layer over Na;SO,. The Na;SO, 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
CH,0H, CH,Cl,, EtOAe, and hexanes) to give desired product, compound A21.



WO 2006/ 021884 PCT/ | B2005/ 002837 -54- 5 General Procedure 26: OB, O
RR CH3 HB CH3 IiN R O-~N NHZ BC N Bw hoc eoc Al Al19 A20
Conpound | ar equivalent) is added to a sol ut

hal i de (O%é ﬁ#%}%s n 3 n. of DME The mxture is purgﬂecgﬂBmolsﬂ{WﬂJT
nitrogen several times and then dichl orobis(triphenyl phosphino) 10
pal I adi um (| I ) (0 05 nol ar equi val ent) i%-added. Sodi um carbonate (3
nol ar e'quiv aan 0u§ H20 i s added to the reaction m xture
and the res |s heated to 85C for 12 hr. Water is
added to the reactlon m xture to quench t-he reaction. EtOAc is then
added to extract the aqueous solution. Y Et OAC | a gig over Na2SO4.
The Na2SO4 is filtered off and th trated is evafdorated to give a
dark brown oil .residue. The resid ified by | i ca gel

chromat ography (eluting with 15 Et c in h@xanes) t'¢”gi ve desired
product, compound Al 9 (74.4% yicel )N b (5 uivalent) is
added to a solution of conp ’EO 26 nnn |1 mL of | sopropyl
al cohol. The resulting m xt i s Meated tagb C? 12 hr. The
solvent is evaporated to give thetdlesired produ corrpound A20. 20
General Procedure 27: OB OR ,Q-IIPEQ—B 1iN iNORL NH Rk / NH, x
Al8 A21 Conpound Als’ﬂﬁ% 3 nol ar UI val entg is added to a sol ut n
of aryl hali deA’TiPP gf |efluiyajonty and KaGPs (1F5\fRolar-gquvalpnt @ffy gddpd t%ﬁfﬂ‘é‘ﬁ" o 4-
Wi t h nitrogen mipbewey halide ﬂ@sn':@ndqtivwm in2 ek [oblolaries (The jepuiting yiixirois Fisrqwayed
pal | adi um (ll)us(ng SHahgyRhesizer gT80P0, Al 1Nt WatbrSis aseado thBQekictish MRKRE ajuenc e

nol ar equi ﬁ?t SBhakion] E{&c%ﬂ@na@ed t%%xtl'j.gtque ue%ﬁisq%ﬂtl&\ng%ic ttdvg'maﬁg.; The

t h t
1 hded o (M BB LR MBI A 1o P PRSGATLACES beoiny Res.

then added to Brresidutis vdeeinaroriviad 1 witol fwthas purifigtion tesyahesize sgaroues /e
Na2SO4. The Na2SO4 is filtered off and the filtrated is evaporated to

give a dark brewa gl gdue. The residue is purified by silica gel
chr omat ography‘a@%—fé_aﬁ‘u rng wth CH3COH, CHZCEZ Et OAc, and hexanes) to
gi ve desired product, conpound A21. WO 20 54021884 PG?F/HI B2005/ 002837

-55- 5 CGeneral Procedure 28: R : { © o,:' 2
A25
CH. I'\
o =N

CHs l .
N =N 3
R
A8 # N,
A24
15 X=1,Br,C,

Amine (1.2 molar equivalent) and diisopropylamine (5 molar equivalent) are added to a solution of
4-bromobenzenesulfonyl chioride (0.77 mmol) in 5 ml. of CHCly under a nitrogen atmosphere. The
resulting mixture is stirred at room temperature for 4 hr. Water is added to the reaction mixture to
quench the reaction. EtOAc is then added to extract the aqueous solution. Dry EtOAc layer over

20 NayS0O. The Na;SO, is filtered off and the filtrated is evaporated fo give the desired product,
compound A25. The residue Is used in procedure 11 without further purification to synthesize
compound A24.

General Procedure 30:
R

%_(__ R

o.
B,O
Az7
CHy (7 ¢
I — CHy
z I
R';'\ © X0 N
& Nz A NH
= 2

A7
25 A26



NRZR N -R \\ // t A23 CH3 XiNCH3 Ji NH2 Al NH2 A22 X=1,
Br, C1 Amne (1.5 nolar equivalent) and K2CO3 (1.5 nol ar equi val ent)

are added i on of 4- hal obenzyl halide (1.0 I
equi val ent‘&BizﬁD@QﬁF‘E of toluene. The resulting m xt urg?’Fgf‘?ﬁ"Eﬁf‘l%\%?&ed
usi ng Smit hsynt hesizer (150C, 1 hr). Water |Is added to the reaction
m xture to quench the 10 reaction. Et OACsg¢s then added to extract the
aqueous solution. Dry EtOAc | ayer over Na2SO4. The Na2SHA is
filtered of f aReeVhestsr| ¢rthompie dicip {12\ agih reavivadent) g Gidpd 1P He seldien 1o -chloro-4-
product, conpoigdrtienz@@.(0.84THveolyie $0 rolief (DME) usdsda nirogon eimeshhere. Tre miktirh Bptirged
further purifi g diged SeveiINinaE Shd Bert SIBALALRAFNeRIphosERAYS haladilth QBEEHE Rotar
29: RT R C NR2. 0 - - , AN_| N
N2 R T e Bl sqluh ool & el sdidon i ithyo iy 1 e
and dl i sopr opyCaTiPhEXUE 408 thg requlting fPivfiomft frealgddlo SRy Yoo Vel it 7995 Bithe
4- br onbbenA8netadtibromnigtire tdduench the reagtion. 7Et@RaIE e addsd iiextaft HEHGIDus sptiton. Bry
ni trogen at n”](c)s ploRe Eyer BRENa,B@,S tThé NAMGOJ Hiekdtl ©ff tiSd thd filtFated Gb e¥hpof2TY give a dark
tenperature fo Y\t IS .

Brox_é]h “esnm. She regldﬁéjg%%g 89 Qfﬁcar E@%ﬁrblﬁd?%g??gﬁ}a%ug%gt @th CHOH,

guench the reagti 0 t I S en to extrac ) .
Sl ut i on. Dry. EoC P B gBes) BRASIIGPORHECTRBBEALT. CORPRIFL A e
and the filtraereddurelide sipbesize cunpewndde®e t he desired product,

conmpound A35. The residue is used in procedure 11 wi thout further

purification t@.aMBrblesid s rorSRIPIIGicASRackifiGr @l Procedure 30: R R
The racemic sample Is purified using preparative supercritical fluld chromatography SFC-MS.
Exemplary purification conditions: column- Chiralpak AD-H, 250x21mm, 5 micron, 100A column
(Column #:ADHOCJ-C1003); column temperature 35°C; mobile phase 35% methanol {with 0.1%
20  Isopropylamine)-modified CO,; preparative flow rate 52 ml/min; isobaric pressure at 120 bar.

General Procedure 32: using (4-{6-Amino-S-f1-(3-trifluoromethyl-phenyl)-ethoxy]-pyridin-3-yi}-
phenyl}-(3,5-dimethyl-piperazin-1-yl}-methanone

HaC o Hy¢ @ HaC
AN AorBu p2—Ot-Bu NH
o] N,,&cHs o 0. N =CH3 0 LN ACHa
3 .
+ Fac\OABr NaH HaC TFA -
el
DMF

N FsC §Hs R FaC GHa B R
"_° NH, _ULO NH, ) 'O)Lo NH,
‘ ' in situ
25 To a mixture of 4-[4-(6-Amino-5-hydroxy-pyridin-3-yl)-benzoyl}-2,6-dimethyl-piperazine-1-carboxylic
acid tert-butyl ester (100 mg, 0.23 mmol) and 1-(1-bromo-ethyi)-3-trifluoromethyl-benzene (64 mg,
0.25 mmol) in DMF {2 ml) was added NaH (12 mg, 0.47 mmol) at 0°C. The mixtura was stirred
overnight. LCMS showed that the reaction was completed, DMF and water were removed. TFA (2
mL) was added to the residue and stirred at room temperature for 3 hr, TFA was removed foliowed
30 by addition of methanol. The residue was purified by prep-HPLC to afford {4-{6-Amino-5-[1-(3-
trifluoromethyl-phenyl}-ethoxy]-pyridin-3-yl}-phenyl)-(3,5-dimethyl-piperazin-1-yl)-methanone (30
mg, yield 25.7%).

General Procedure 33: using (4-{6-amino-5-[1-(2-trifluoromethyl-phenyl)-ethoxyl-pyridin-3-yl}-
35  phenyl)-(3,5-dimethyi-piperazin-1-yl}-methanone
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0.BOI~ 1~ A27 3 Cl INCH3 CiN R NHR R OAl7 7 NH2 25 A26 WO
2006/ 021884 PCT/ |1 B2005/ 002837 -56 5 Boronic ester or boronic acid
(1.2 nol ar | t) is added to a solution of 1-chl -4
Iodobenzenvgs%uﬁég}srgfgol) in 10 m - of (DME) under a ni t}rgg‘gﬁznosmozss?

at nosphere. The m xture is purged wth nitrogen several tinmes and

t hen di chl orobi s(tri phenyl phosphi no) pal-badi um (11) (0.05 nol ar

equi val ent) is added, Sodi um carbonate (3 nolar eq)ui valent) in 1.8 nL
of H20 is added to ths,2gaction nixture and tﬁ'éf».r.egutlti ng so'l"(&.INj.on
I's heated to 85C f 8g"¥2etar . Vter is added to dfe” "t reacti on mXt'ure
to quench the reactipn. Et %&?’ t hens:ekehed t xt rac¥_t.he agteous
solution. Dry Et | ayer r ‘NaZSOF. The Na2SO4 is filtereyf off
and the filtrateg-g evaporated to give aﬁ;ﬁf‘ Mor own oi KB due.
The residue is puriti'ed by silica gel chr t od¥'aphy (elwting™aith
CH3OH, CHXCl2, EtOAc, and hexanes) to givendesired product, conpound
A27. Compound ¥d/mikisre BSAE-(8-Amind-AIRANSAdind yif- KunSiLk B Rfeihf-pp O Ratboxyiic

A26. 15 Gener g} P t f Rac tes: . The
racenmi c sanpl 2al°iﬁstgn%3‘ﬁﬁﬁegé- us%'%zg&g %lrde;t%? @%F"gﬁ%glp %‘?‘F“P{%"ﬁﬁ@?ﬂﬁ?"a &g
chr onat ogr aphf'@lﬂl’f .DMB?e’Hlbl"éﬁﬁ M1GsCRe (D1 Blo AFE MmshJoiiowad|by wafer (0.5
Chi r al pak AD-. kL) 2Bmbrewss Srrer averpight thodiikated atl 7gahfor § IE0UCMSIshowed that the reaction
#: ADHOCJ - CldD03Jais cophettl The DMETaAd Water weRGembREi irea Phals Ras3led B ink Asddde and
(wth 0.1% 20_&&9&{;9&9{1&%&@%3%% %&ﬁéemz;emp&egmﬁoaga e@%@g% T
nmJm n; isobaric pressure at E . ner a rocedure ©usin

(4- {6 Ani no- 5.7 %55 piriied By BRETRSH o AT HE-0TRc) T Hpproap- s pon
phenyl) - ( 3, 5- dividEtIWHPhenyRr(3:Sdimeihyl-pineraziniiyl-mathaneee (A8 @9Giekd3E28). H3C (N
KQ-su rN s-OPeu NH O N, i LCH3 O N~CHa O N CH3 ACH3 H30O TFA + FC Br

glgHToDlz\a/Fm l)}it UGI%Q_%TB iAW §3CubhdN G AdhRS-2imthyi-d¥h oky)-hyribihiS-yir-gbhnyf e

4- [ 4- (6- Ani no- -eﬁVE?PSW'VJ'WP’FtH?W‘?D%- yl ) - benzoyl ] - 2, 6- di net hyl - pi per azi
n-1-carboxylic athgdart-butyl ester (100 rgs Bo23 mml) and "1;‘-'1"(1
- br ono- et hyl ) - 3-4yiNcuor onet hyl - benzene (64, ¢, 25 Mol ) | q nDRFHa( 2
m) was added Nagh(12 ag&ﬁ&:? modsrosatn OG e m4Ytefernas st red

; CHy . CH
Ho ""'N‘«‘ éj:g NHNg O:Ejg N:,
.In sltu

To a mixture of (2R,65)-4-4-(6-Amino-5-hydroxy-pyridin-3-yi}-benzoyl]-2,6-dimethyl-piperazine-1-

carboxylic acid tert-butyl ester (100 mg, 0.23 mmol) and 1-bromomethyl-2-methyl-benzene (47 mg,
20  0.25 mmel) in DMF(2 mL) was added 2 M Cs,CO; (0.35 mL, 0.7 mmol) followed by water (0.5 mL}.

The mixture was stirred at room temperature overnight. LCMS showed the reaction was completed,

DMF was removed, followed by addition of 4 N HCI in dioxane (2 mL) and the reaction was stirred

at room temperature for 3 hr. The volatiles were removed followed by addition of methanol. This

solution was purified by prep-HPLC to afford {4-[6-Amino-5-(2-methyi-benzyloxy)-pyridin-3-yi]-
25  phenyl}-(3,5-dimethyl-piperazin-1-yl)-methanone (47 mg, vield 46.6%).

General Procedure 35: using (6-amino-3-aza-bicyclo[3.1.0]Jhex-3-yl)-(4-(6-amino-5-[1-(2,6-dichloro-
3-fluoro-phenyi)-ethoxy]-pyridin-3-yi}-phenyl)-methanone

| NH,
j
1} Pd{dppt)zClz 0 s
_}_‘050 Cs,C0;4
N
TN, ¢ LG e
¥y F 3
0,?\ ¢l NH; 2} HCl/Dioxane F 4 N
ol NH:

30  To a mixture of [3-(4-iodo-benzoyl)-3-aza-bicyclo]3.1.0]hex-6-yl]-carbamic acid tert-butyl ester (100
mg, 0234 mmol} and 3-[1-{26-dichloro-3-fluoro-phenyl)-athoxy]-5-(4,4,5.5-tetramethyl-
[1,3.2]dloxaborotan-2-yl})-pyridin-2-ylamine (100 mg, 0.234 mmol) in DME (2 mL) was added



overni ght. LCVM5 showed that the reaction was conpl eted, DVF and water
were renmoved. TFA (2 nl) was added to the residue and stirred at
roomtenperature for 3 hr. TFA was renoved fol | owed 30 shdkbo2em of
net hanol . WRa%6@2188te was purified by prep-HPLC to aff(;]tracflIﬁ

(4-{6-Am no-5-[1-(3-

trifluoronethyl-phenyl)-ethoxy]-pyridin-3s84 }-phenyl)-(3,5-dinethyl-p
| perazin-1-yl)-nmethanone (30 ng, yield 25.7% . General Pr ?cs?hdur.g 3%55
usi ng 5  Pd(dppf)zCl.CH:Cl> (10 mg, 0.012mmol) and Cs,CO, (351 mg, 0.702 mmol). The mixture
(4- { 6- am NO- 5- fubbled with hifrbgen i e tinytherphiemydved &t 1EGR Wr-3pynin: HEMS chegked thatghe
phenyl)- (3, 5- d%@ﬁnw 5 RhiRSAAZ | e Srudid loubiBh MR Vs \AMicA0MH i) Eodde followed by
PCT/ | B2005/ 002 ) |

- Nt X - Sndd vz - o idN by preb b2
O NrCHO O N-r CifgshingTyjity walg! EI—'I?_"?“’N%@?@B@ ‘éa i j@%ﬁazmuﬂ;ﬁ:ﬁ%aﬁm
HO NH2 O (1-' Oafferdeptis solg. Njheysolid wasstigpduvis B Hifdioxanp (5 gl for 3 hr &t room fempEratare.
4- [ 4- ( 6- A 30- Frof@r sixhe-volifiehi lex- 18 a ydsidudybat wey byrifiez bg pep-HEkHY RIfgH §BMRY Az
-l -carboxylic bfg 'cgs_{_@ﬁgx::g%I@Q&aﬁ.ﬁﬁslh-(2SQﬁcﬁlﬁo-&@uoﬂmm)-)ama(ylibyridin—a-yl}-phenyl)-
1-(1- brono- et h¥'§§ -tré,jofl uo%%t)hyl -benzene (32 ng, 0.12 mmol) in

DVF (2 m) was "gHE&HE 2 ME2TE™(0. 18 mill., 0.35 mol), followed by
water (0.5 -;TL), the mxture was stirred overni ght then heated aht
70C for 8 hr, IgeMsals r ushe F-Hze6DishoraS-ipemspherylthay kR (@ maplotpy-
and -wat er e fbipyhifidyl-6-Qafithe Was added to the residue and
stirred atmﬂo%&?}%ﬁaﬁyur?fgr 3 hr. The TFA was rempwed, followed
by addition of methanol. The residue was purified by*prep-HPLC to
afford (4-{6-amno-5-[1-(2-trifluor t hyl - phenyl ) - et'hoxy] -

pyri di n-3-yl)-phenyl)- (3, 5-di et hylf pew-l -yl )[ t hanone (20 ng,
yield 34.29% . 15 General Procedure . using

(4-[6- Am no- 5- (2- et hyl - benzyl @x .-
di met hyl - pi perazin-I-yl)-meth
JI,-Qt-au t'NH O NACHO 0 NJ° N-Y* CHs - 2 ™ Cs2CO3(aq) HOC
4 NHCI 1O Oxana &i: ar N C HOFN CH3CO N HO NM2 V NHg O NH2 In situ
To a mxture Ofp, o muur oé &-amine-5'[1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy- 3,3 bipyridinyl-6-ol (78 mg,

[ po az! ne. |+ ca PP FPEy R i, 2gmbe) iRt ek SRRV CES

1- br omonet hy| - 2mmel) Wad addedhDEAR(0 3L, .22 myl) fitgistifting oveiior s ["g' 24

was added 221 GameiCBnd( Mord DA, (0.084 Anlm®R )mnic | wetsyasidedn dftefsevetal ragrssmarg gicehol

The m xture Wasg).%ﬁé ol € othm R iR ARG e\ 4 Mo Sibuts, grlote. PPhyORGMS, HiGdechol) and
co

th ti f : b vds@artitRh
R i O B ) gt oo

CtIOI’lWa@]S I rred E‘P&HH
i - j rat g agueous
tenperat ure for b@wasn dichlpremetbangand kad-sgiiple” PUY Eﬂiiafs%ﬁ_ R TAde op
of methanol . Thjiase was extracted with dichloromethane. The combined organic phases were dried over Na;S0,
25 and concentrated by rotary evaporation. The residue was purified by silica gel chromatography

using gradient elution of dichloromethane, methano! to afford 5-[1-(2,6-Dichloro-3-fluoro-phenyl)-,

ethoxy]-6‘-(2-morpholin-4-yl-ethc»_(y)-[3,3']bipyridiny1-6-ylamine (53 mg, 53%).

G&enerai. Procedure 37: using Example 1-650 of U.S. Patent Application Serial No. 10/786,610
30 (PCT/US2004/005495)

h
] Ean\,_
H i Cl CHy c
SUCEREY g
Cl NHz Cl NH,

F F
3-(2,6—Dich|ord—3-ﬂuoro-henzy|oxy)-s-thiazol—2-yl-pyridin-z-ylarnina: To a microwave tube equipped
with a stir bar was added the iodo-pyridyl starting material (300 mg, 0.702 mmol),
tetrakis(triphenylphosphine) palladium (0) {40 mg, 5 moi%) and tetrahydrofuran (anhydrous, 6 mL).

35 The vial was capped and purged with nitrogen for 5 minutes. 2-Thiazolylzinc bromide (0.5 M in
THF, 1.4 mmol, 2.8 mL} was then added via syringe. The vial was heated to 120°C in the



solution was purified by prep-HPLC to afford

{4-[6- Am no-5- (2- net hyl - benzyl oxy) - pyridin-3-yl]- 25

phenyl) - ( 3w3'2§dﬁ%§1t88 | - pi perazin-1-yi)-nethanone (47 ”U’pc%iaﬁb‘ils;ﬁh%s@% .
General Procedure . using

(6-am no- 3-azazbi cycl o[ 3. 1. 0] hex-3-yl )-(4-(6-am no-5-[1-(2, 6-dichloro
- 3-fluoro-phenyl)-ethoxy] - pyridi n-3-yl yShenyl ) - net hanone NH2 1)
202 oy RGRE 1| 1P e i o hef
[ 3- (4- i odo- berfagips Jatgoa) Femanind, Adgifosal §-thigpeidaine Srofpide (@ &M inbTHFg 5QPgd biwas added
tart-butyl estaad thelQ@l wag), he@to? 34 120F0| ih tReGhicrowave for 20 minutes, TLC (1:1 ethyl
3-[1-(2, 6-di chlc@faRFrelyidRd AudRRG Rdwia SbBOINMU e - AdlRg Wit
[1, 3, 2] dl oxaboy gl a@l-erzﬂ-y%.- 8yg‘?g‘i.n-d : y'%@%gzg%q’”ﬂg?%%% mm"‘lhz)xf'?'_tﬁ“a'
DVE (2 ni-) weSMagqEhe psniondr B BE450pey e § % &g+ pas hegieddo 120°C in the
Pd( dppf) 2C1Q. orgrewage fon 6P migute TG Miiratity)actelpig-methgeeghigrde stilknhowed aTage amount
mol ) . The m xdf stirtngweaseriaibsti Fdmaching\but flsomiad Bed6HBd vely@iesskOTHEIviaI doltermls were poured

m crowaved at o0 6atf @,cPRildd 10 GRI 18 SSiliigHloxkidda \Jitﬁ'_gth)il] Er%t?aﬁet Q3o WS The

conpl eted. The crude reactjon m xture was, diluted wt .acet at
ol Tovied by | DR s f2Elte e el i B NeeSch e i cposiple gy oo
over MySO4. Pufyde predict was angedininn 10mipepackedisiipanaksolamrsdil g ethyitpsetaiesmptyiene
was stirretb wichiridé ubdditithliate dieansed fBodndt. X40fney; 153:)hr at room t enper at ur e.
10 Renoval of the volatiles led to a residue that was purified by

prep-HPLC to ford, (6-am.po-3-gza- . .
Dl cycl o[ 3. 1. o) FEel s sHou g Hedine vege obUs. Eatet apmiiatn Py e JRERRATS
- et hoxy] - pyr i dPAVdS30P4Q05#™Ky| ) - net hanone (30 ng, yield 26%. General
Procedure 36: using B\
5-[1- (2, 6- Di chl or o- 341 uor o- pheny! ) { et hexyl - 6' - (2- nBFyNol i n-4-yl - 15
et hoxy) -[ 3, 3'] bi pyri di nyl - 6- ¢l & ffey Q OHJHD J ~fa 3N PFAD, | Ha N
2 1I'CNH, | | FFToa Y Of N
6'-am no-S -[1-(2,6-dichlor > | uft o- phenyl ) -e y] M3, 3" ] bl pyridin
yl-6-ol (78 ng, 0.20 nmol), ftriphenyl phosphi ne £63 ng, 0.24 mol)
.?nd 2- mor p2w! i 31-.eydichiirdidMedko-fHeny)-2hoxLs: (1-PetByl- 1 H-IMGkY-2- WagriasdgdmibicAD  N-
0.034 niL, 0. ZgufRladzote idoGhg, 5 infnfol) ks BELA iBranfBRSisrar EitGarb @34 HB) in a 50
0.24 20 mol) i i%‘pm E{;e" Dkg(QBlog4 " 2@ 'ﬁﬁw? et(g'g‘gggggf @f’t%gg
several hour s,’"trrﬁ’f’ HeBhlek- (Be gy WRE, copleh Y h ATy cRRsong ALY UndRF filrpeen
several nore rapsphereagdt-eutyPPhgm (BBMRG2 Ko 12 mmpihwiay adderivia syrnde iDL portions
(0.034 n, 0. Z¥erBimmutes\\aheéreasliterlas siNell G-76"Citdr 30 MBUIEY SoRY 24H8 lchiorldd Ganhydrous,
m xture Wags Pajg) ) Qé‘ﬁ%og%k%cﬁg a rﬁé‘leﬁ O BB aP 15 Hudl2 | e S 0dth HaS then
bri ne. The phases were séeparated and the aqueous . )

_ re‘;movd.and the reaction allowed to warm to room lamperature. Once all of the zinc chloride was
in solution and the reaction at room temperature, iodo scaffold (400 mg, 0.936 mmol) was added in
tetrahydrofuran {anhydrous, 4 mL), followed by tetrakis(triphenylphosphine) palladium (0) (108 mg,
10 mol%) and the reaction heated to reflux. The reaction was monitored by LC/MS until all of the

30 starting iodo scaffold was consumed. The reaction was allowed to cool and then diluted with a sat.
NH,CI solution (20 mL}. This solution was extracted with ethyl acetate (2 x 50 mL). The combined
ethyl acetate layets were dried over Na,SO,, filtered and concentrated in vacuo. The crude product
was loaded onto a 10 g prepacked silica gel column and 10% methanol.ethyl acetate was used to

elute the desired product (25 mg, 7%).

35
General Procedure 39: using Example 1-6857 of U.S. Patent Application Serial No. 10/786,610
(PCT/US2004/005495)
F
c L Cl 5 Cl
CHy HCYMeOH o Mo
¢l o — & — ao N
! CHg I‘:ﬁgm—cm

HN" "N HaN" N HoN" N



phase was extracted with dichl oromet hane. The conbi ned organi ¢ phases
were dried over Na2SO4 25 and concentrated by rotary evaporation. The

resi due vvasgpﬁ‘;ﬁma sg?c:Eby silica gel chromatography usi N aaafkEks7

ei ufl on of ™ t hane, nethanol to afford

5-[1-(2, 6-Di chl oro-3-fl uoro-phenyl)-,

et hoxy] - 6' - (2- nor phol i n- 4-yl - et hoxy) - [3 3{)] bi pyri di nyl - 6-yi am ne (53
ng, 53% . General Procedure 37: usin nple 1-650 of U. S. Pate

Appl i cat i on5Sefp &1AMe-5-1@F-pigkorggfuo WMQEB’@‘&Q’@'@@QH}Q 523 ’N“°’)i“ 70 ml.
erZzn” Cl H | MyGhet@ni3 af 0°C wablbulibled HC! fdsldor G mibditis. SHrrgd ovemight at 3°C. Removed

3- (2, 6- Di chl or Qgatitels laktwdandadnbZeyka %ih didthyl d¥ieid Qlerd Juahititafshy itridi ifidadte.y Tooa0D Mg of
T 2 M cr OVaVE y et Y nft Aifhand W%‘?kbo\ﬁassahdeg zgggemaﬁn n@HARM B350, Letstrat0°C

Lot T aky S( 411 phihgpphASRPHE) wasmY B o a‘é‘%t” rEBreghend g rosiue was

tetrakis(triph
t et r ahydr of1@r akhréraidagarhesiyith 162004 ryemas@/dlmwhme toudeld Wappedaroded pur ged
wth nitrogen for 5 mnutes. 2-Thiazolylzinc bromde (0.5 Min THF,
1.4 mol, 2.8 M) was then added via syringé. The vial was heated to
120C I n the WORRNG 3&,8,840 PCT/ 1 B2005/ 002837 -59 5 m crowave for 10
mnutes. TLC (1:T et acet et at e: net hyl ene chloride) showed a Iarge
anopunt of starting materl al remai ning. Ad j onal ~2-tihi azol yl zi nc

brom de (0.5 Min THF, 500 L) was adde _ 3

120C in the mecr H 200471 £ (c:1e 1 et

act et at e: et hyl ene ori So§ | ar gapanount cof o g

material still remaini ng. Additi naI 2-t hPeerol yl zi nc oE)rom,sgie (0 5 M

in THF, 500 pL) was Hdded and the vial was heated to 120C in the 10
m crowave for 60 minutes. TLC (1:1 ethyl actetate:nethylene chloride)
still showed a | arge angfir grtingpmaterial sLiPl remaphi ng but
al so had becone Vekpokess

sat. NH4Cl sol uti Ofuebl0 ’ ry
acetate (2 x 30 ml.). The ' ate P‘aye;g e

over Na2SO4, filtered and concemarated in vacuo The cryge product

acetat e met hyl ene teRr Eheanpull aodarf o Sl e Aoyt M'(Bu
my, 15% . GBnefaImnpfdreaerteateddSQuayas gddeg arﬂbl%'"f‘"lsé'@‘%ﬁ”u) é? at ‘hfe °"
Appl i cati on Semibalre Wi stided a7B&0CliDa sqaRCTb ISINDAyS OB Gt¥jurgwas) ther@ourgdIntp isp
, N NDc CHI N:i ﬁ:le was/ adj)UstN 0@ withr50oNidoH, Md_SOZQJas added 1o saturate the aqueous
D dPan' Bfue inch Y RSV Wi SoiGpi¥coR ek TR Wk el B 8brod
hol under reduced pressure, 5.93 g (64% yield) of B2 was obtained as a yellow solid. MS
20 (APCI). (M+H)* 185. '"HNMR (DMSO-d6)D 8.01 (d, tH, Ar-H), B.41(d, 1H, Ar-H).
2. 26-Dichlorobenzyl-6-nitro-5-[(2,6-dichlorobenzyl)oxylnicotinate  (B3):  6-nitro-5-
hydroxynicotinic acid (B2) (3.4 g, 18.5 mmol}, 2,6-dichlorobenzyl bromide (8.88 g, 37 mmol), DIPEA
(5.5 g, 42.5 mmol) were dissoived in DMF (25 mL) in a 250 mL round bottomed flask and the
reaction was stired at room temperature for 4.5 hr and then concentrated under reduced pressure.
25  The resulting mixture was poured into ice and the filtered. The solid collected was dried under
reduced pressure to give 4.25 g (46% yield) of B3. MS {APCI) (M+H)* 503. 'HNMR (DMSO-d6) O
5.47 {s, 2H, ArCH,0), 5.71 (s, 2H, ArCH;0), 7.24-7.43 (m, 6H, Ar-H), 8.26(d, 1H, Ar-H), 8.66(d, 1H,
Ar-H). o
3. 2.6-Dichlorobenzyl-B-amIno-5-[(2,6-dichiorobenzyl)o:cy]nicotinate (B4): A mixture of 2,6-
30 dichlorobenzyl-6-nitro-5-[(2,6-dichlorobenzyljoxylnicotinate (B3) (5.6 g, 10.96 mmol), iron powder
(0.92 g, 16.43 mmol), glacial acetic acid (20 mL.) and methanol (17mL) was stirred at 85°C for three
hr. ‘The reaction mixture was concentrated to near dryness, and ammonium hydroxide (30%) was
added to neutralize the mixture. Minimum amount of DMF was added to dissolve the reaction
mixture, which was purified by flash column chromatograph {eluent: EtOAc-EtOH, $:1) togive 4.5 g
35  (87%) of B4 as a pale yellow sofid. MS (APCI) (M+H)" 473.




met hyl | m dazole (92 ng, 1.1 mmol) was dissol ved in tetrahydrofuran
(anhydrous, 4 nL) in a 50 nlL round bottom flask. The flask was

cool ed w t\g r ?5 e/ acetone bath under nitrogen at r’r‘qftﬁhgﬁ(ﬁsmmsm
N- but yl Ri r’r{[% .o M 562 pL, 1.4 mmvl) was added via syringe in
100 pL portlons over 5 minutes. The reaction was stirred at -70C for
30 minutes. Solid zinc chI oride (anhydro@%; 25 383 ng, 2.8 mmol) was

added and t he react ?Fm l.s {(% gg‘ch(lf rcfberqzaé%ﬂt'{&rﬁusacid-r@?) |Ac,ﬁ;xtp,gtop2 gx@&,,&&gﬁhp

renoved and®t he redt 0_roaom 17
al | of the zi nEamine-&H2 érdichigzbenzyhoxdrinotinaledBH 4% 91’h‘e’“‘i“@£@{" P'Bﬁ“@t"“‘?éoﬁg'

tenperature, i maho),seef @2t gnd 6ethay| (30 MBGBs stsid andvptux aHBRSE far § hr. The mixture
t et rahydr of ur ap,d apBveHQUS 1d|yﬂesmu)|der fcalide®WREsURY The resulting residue was dissolved in
tetrakis(t dphengtﬁp h,g,g%g Wi afqgu gplggaméxgae Mo&zw.u nma:rmi Uin ANdcitd Bm

reaction heat el rea

all of the 180 yh-‘&rmqﬁ&ﬂ%&a'%wr?‘Hﬁﬁa%@mﬁaﬁ?w&%e" FRE °e‘8@{°‘|\’{§e "8 E‘Ja"‘s
al |l oned t o cool7emnd Bs hemwhite balid.cds (WPEH (MFHY 3. HME@M%Q)Q*%Q%(’(%AFR_WO)'
Thi's sol ution WasseH, NAS7ad7uk &AHAANM,|7.5a ot A HY, 2.56&(sSI0), Arth), 8.1BH® 1H, Ar-H).
combi ned et hyl acet ate layers were dried over Na2SO4, filtered and
concentrated in vacuo. The e product was |oaded onto ag@RRY
prepacked silica gel colum and 10% net hanol : et hyl acetate s used
to elute the desired prod (25 ng, 7% HBBJ feral Proc re 39:
usi ng Exanpl e 1-657 of U.S. Patent Ichat P&hZSeri al _No. 786, 610
( PCT/ US2004/ 005495) F N F e Hevive-oH-€l OH 2 NH
Cl "NC di DOHS C gEreigkPER 2N H2NRRN HZN N " 0(}'6/ 21884
PCT/ 1B2005/ 002837 - 685 ¢lo NH, c 2

6- Am no- 5-[1- (2, 6-di chForo- 3 f 1 uor o- phenyg- et hoxy] - ni €otinonitrile

]£4003n'g, 1t 23 msr?l )TI 3\ afd ﬂ't W R0 of Alterdit alfRSs iR BINEie4lod-Kai p&ﬁ&'as
or m nut es. i rred Over ni
the solids Vit RIUPARML Onby t@@ ‘é|ﬁsﬁﬁ\@‘g‘f"i’“ﬁe‘%“ﬂ‘]’%“ﬂgﬂ’ d f_?l]
200 g of the bbmebidatie: 80 mL 4f yigthyiaming AHG In DMF) @ad (&0 eﬂﬁ M in BME) and the
net hyl am ne in réEE’Een.‘. Bad stitled at 70€ ot/ T soBEht whao remaied wkinglthé) Bpeeiias aprafatus
yarmto rt overgy %@r | m&&v B PTBRSri8 Bshsioll UsRg b SR hinkr to
10 chromat ogr agf® cm({ehg%y' ésw% qnol.tdi chl Oga?ﬁgﬁwggtﬁm]ﬂg&k%%%Q were
rrg of product. aciftePeel HialsciB 4iF é 'ﬂ epret N
-12904 N M- GadyzRd 6id poBlieERd83 |dazg|[[cagpzl wa§|ma e using LC/MS. The mother stock solution
was diluted to 50 nM and assayed for percent inhibition of c-MET at 50nM.

General Procedure 41:

OOH HATU, DMF, ONRR"

709C, 2hr 1

I U=L 1
o ’éﬂ 4+ RAR'NH 04(%4
cl NH, Cl NH,

25 Toan af_ray of 400 DL of 0.2 M solution of différent amines in DMF In a 96-well plate was added
400 OL (0.2 M in DMF) of 6-Amino-5-[(2,6-dichlorobenzyl)oxy]nicotinic acid, 80 OL of triethylamine
(1M in DMF) and 160 OL of HATU (0.5 M In DMF) and the reactions were stirred at 70°C for 2 hr.
The solvent was removed using the SpeedVac apparatus and the crude reaction mixtures were
redissolved in DMSO and transferred using a liquid handler to a 1mL 96-wsll plate to give a final
30 theoretical concentration of ~ 10 mM. The reactions were analyzed and positive product
identification was madelusing LC/MS. The mother stock solution was diluted to 1 OM and assayed

General Procedure 42 using 2—(4-{6-amino-5-[1-(2,6-dichloro-3-fluoro—pheny|)-emoxy]-pyridin-a-yl}-
pyrazol-1-yl)-N-(3-dimethylamino-propyl)-lsobutyramlde



FSMOAC UGH MOOR VHOH H ' H2 G| H2N N B4 as 1.

6- Ni tro-5-hydroxynicotinic acid (B2): To a solution of

5- hydr dxyny ) N cid (Bl) (7.0 g, 15 EO mml) in copeem

H2SO4 ms%@é@éfsﬁ?- of fum ng HNGB (90% (9 m ). The react |Og@1&937

m xture was sti‘rred at 55-60C in a seal ed tube for four days. The

m xture was then poured into ice and th&-pH was adjusted to 3 with
50% NaCH MgSO4 was added to saturate the aqueoug, m xture, which was
t hen extracted WIth i sopropyl al cohol (4x45 n# Afot er the renoval of
| sopropyl al coh undegcl ¢uced pressure, SN 61886 Vi el d

was obt ai ned as %%el | ow, .\dMS . (APCI (MxH) " 185 °
(DMSO-d5) D 8.01 (d, 1H, Ar - : , ArkH). 2.,

2, 6- Di chl orobenzyl +6-ni tro- [(2 EMais | or olpetrs yl ) oxy] ni
(BB): 6-ni tro-5 oxynicotinic acid (B2) 4g, 18.5
2, 6-di chl os0benzyl brom de (8.88 g, 37 mmol )/, BIPEA (5.5 g, 42.5
nmmol ) were dissolved in DMF (25 nL) incea 250 nL round bottorred thask
and the reaction was stirred at rodfﬁ e ature for 4.5 hr'™ en
concentrat ed under reduced pressur , 5The resulting m xtu
poured Into lIce and the filtered. cﬂid col |l ected was dN
reduced pressure Lo ye 4.25 g (469
503. ' HNWR ( DVB 47Gl(sCH32
7.24-7.43 (M 6Hy B phibu,08
2,6-Di chlor obenzyf ?58 no- (2 6-d HchI or obenzyl )o
(B4) A m xture of 2, 30 cl

di chl orobenzyl - 6-ni tro- 5 [ (26 6-di Rt or obenzyl ) oxy] ni goti nate (B%)
(5.5 9, 10.96 mmol), Iron powder (0.92 g, 16 43 canpl), ghaci al
acetic add (20 m-) and nethanol (17nL) was s'f"1° ednat for t hree
hr. -The reaction n‘ixturew ;ratedto}’h ryness, and

anmoni um hydr oxi de ( 30%=Nwas ed to neutral¥’ze % he nixture.

~M ni rum anmount of DMF was added a9 di ssol ve the reactl on mxture,
whi ch was purified by fIH@Q’f@@I um chr@nmeftegfappp (el uent: Et OAc- Et OH,
9:1) togive 4.5 g 35 t”?f%; BX as.&, Nl ow solid.” M5 (APCl)
(MtH) © 473. WD 2006/ 021884 /1 B200%/ 04 bl 5 4.4

6- Am no-5-[ (2, 6-di chl or obenzyl ) oxy] ni ¢ft I'¢ii ¢ aC| d (B5). A mxture of
2, 6-di chl or obenzyl - 6-am no-5-[ (2, 6-di&hl orobenzyl ) oxy] ni coti nate
(B4) (3.5 49, 7.4 nm)é )solu:lohtdﬂhqm By tradtd e 1,6, Bjdidab@rolar-Z-y)- TFBkazole Y8Og, €25.77

(22 n) and ﬁ%ﬁl [?.o- me%lylvﬁl Ak lbbid flh ggerr(?éé HX27?E H%S:IJ SNiF é5 h‘ﬁ_)

The m xture was concen

fesul ting Pes WAL wRheaPuERS $cl o5 M %ff@few@szmu& G HepBh B30 gn o g
of Et 20 hexanevefrightl, Thx@sstianlsplutionews cesleil Scrgoniemperatie - pegtionesteiween water
white precipi taad éteyacowl. Cime\w«ﬁbiﬁddletr@:raadataamudrw&duasndemmrvedumdnes. dried

pressure to prgX3 35%8 mgr (%9(@ ?ﬁ%a%maﬁd&:"\ﬂhkﬁ é@i@dsskﬁan(aethyl

APCI) (M .
o N%—I2§ P 4 3721‘21%‘8*(0("'3"12 ) PV’}-'\F°"H)V'1 popi g néuyfpoeg 99? gy o 1%

Ar-H), 8.1 (a, 1 T4 a selutih of 3-QCHEICHINR- fmormww -ty 5-ipdo-pynslings:yiapie (G36B
+ R R'NH g 14.901 mmol) and 2-methyl-2-{4-(4,4,5,5-tetramethyi-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl]
propionic acid methyl ester (4.6 g, 15.64 mmol) in DME (27 mL) was added a solution of CsF (8.79
g, 447 mmol) in water (9.3 mL). The reaction mixiure was degassed 3 times with N,
Pd(dppf)CH:Cl. was added and the reaction mixture was degassed 3 times with N.. The reaction
20  was heated to 120°C in the microwave (subsequent Pd was added in intervals of 30 minutes until
the reaction was complete). Water was added and the reaction was extracted with EtOAc, dried
over Na,SO,, and concentrated to give 2-(4-{6-amino-5-[1-(2,6-dichloro-3-filucro-phenyl)-ethoxy]-
pyridin-3-yl}-pyrazol-1-yl)-2-methyl-proplonic acid methyl ester. The crude product was purified by
a silica gel column chromatography with a gradient of 256%-50% EtOAc/hexanes to provide 2-(4-{6-
25 Amino-s-[1-(2,6-dichloro-3-ﬂuoro-phenyi)-ethoxy]-pyridin-a-yl]-pyrazo|-1-yl)-2-methyl-propionic acid
methyl ester (1.46 g, 21% yield) with a R;0.11 (50% EtOAc/hexanes).




ONI ON NH -d NH2 C FF To an array of 400 pL of 0.2 M

sol ution of 5Iifferent amnes in DM in a 96-wel|l plate was 15 added
400 pL (0.2 of

4-[ 6-am noY Qzﬁofjoélsﬁ‘fchl or o- 3- f | uor o- benzyl oxy) - pyri di n-P§IJPFOOFURSY; ¢

acid, 80 pL of triethylamne (1Min DW) and 160 {rL of HATU (0.5 M

in DIVF) and the reactions were stirred a8-70C for 2 hr. The sol vent

was renoved using the S@tpedVac apparatus and the crude reaction

m xtures wete redi 988 $PWHon ¢ tovrrthvh At (#9681 636 meeph (i MAGH 431| mig (ag) added a
handl er to a stllion®ELiH|(450pigataretnend)iinigatex (6.25mall). THa emctizh wesiheated to 60°C until

Congent ragu Otn LQiMSsh&\Qedﬂv}anItb@:ydr&s%ﬁ,t(éﬂa{haswmes?Orharrlﬁbuz«ﬁ@' ré?rl%@ladﬁ:?ﬁc&o' Ne
I oauc | denti

Dt on s Ml s ity Wttt i ¥ Rbd ol o H33a [R5 s S U HoL n wien
COMET at 500M M CRPRPLAeoBRBELel: B 21 Eamirory i35 dsipo-Stngre-phemeioipyrids-
C, 2hr &CI © N 3wiHRyRedHYyiIN2-meiMisRpi@ic ddeDroRect Wes aiainerafteryiltratfon (23835 Diquant).
20(2) E/I]Ls?lout2 | (|3/|n of &b f & egordnarai rQs.-(e- arm@ﬁﬂ(zns dichBfo-3Bdrb-pithyl dhoXyRsyridsislar

f I

noid g0 o oiPxd)e e oftoflOagi [W"‘*M o IERARTS h M) g"%"’g%f
) and © AT A Bc fﬂpﬁ-@mﬁ LY. ety pippans- 1 claing G2 po

was renoved uddgnntle Baerrieicwaspiizedaavaiohiral raohderrerate. r Brgosdcti was then
m Xt ures We e puiified b R0drse@bhasa CONHfop MPUC Biling SftedcetemitrilohBigvi® 0/18Gioéticlacid to

handler to a Lk 963 elarr%s%l[ﬁ(zfsfamﬁbr‘é%-fﬁorf; braAY)- eﬁn@xy}-;ﬁlﬁ&iﬁ -S4} SyRezol-1-yi)-N-(3-

concentration pof nal yzed and  positive
pr oduct Identq"?elmggF‘P'SRmM 39 %"%g df]H]d“q_WWISThe not her st ock

solution was diluted to 1 OM and assayed General Procedure 42 using
2- (4-{6-am no Mﬁﬂh}smg @-[ B(2fekdinbion-JFhenpHehyl) @thboyk§13-rughyi pgliazol- Gylly
|'}- pyrazoyy | n2-Mnkis di NBt hyl am no- propyl ) -i sobut yrani de WO
2006/ 021884 P /IBZOOS/ 002837 -62 -32 CH3 1| N-NY H3C CH3
N-N'QCH3 CI CH3 B + BO-CH3 ¢s2C03 Y 0O oN ~p Il | + CI NH
DIVF, QOCOI\FSCHBCHB COCH3 H3C OH % -N N-N | XI /O‘
Pd( PPh3) 2C12 Cl ¢ Licet I ,J,\leZCCB DVE/ H20 0 N MeOH: P‘i20 0 N
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CH,
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F

To a stirred solution of 3-{1-(2,6-dichloro-3-flucra-phenyl)-ethoxy]-5-iodo-pyridin-2-ylamine

{100 mg, ©.23 mmol) and 3-methyl-1H-pyrazole (59 mg, 0.70 mmol)in DMSO {1 mL was added

KsPO4 (101 mg, 0.47 mmol), dodecane (0.015 mL, 0.05 mmol}, cyclohexanediamine (0.008 mL,

25  0.07 mmol) and copper lodide (Cul) (14 mg, 0.07 mmal). The solution was bubbled with nitrogen for

& minutes, then radiated with microwave at 150°C for 2 hours, LCMS checked that the reaction was

completed, the mixture was purified by prep-HPLC to leave 3-[1-{2,6-dichloro-3-fluoro-phenyt)-
ethoxy]-5-(3-methyl-pyrazol-1-yl}-pyridin-2-ylamine {30 mg), vield 34.2%

Hso
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870C CI NH2 LLCI NH2 F5=1"'" F52 OHs 1-13C7 "NH3 ' /~~ CH3 %-N
CH3 H2N O CH3 HOST. EDOC CH3 IN 11 NDW 1 OCI NH2 5-33 F To a
sol ution

4-(4,4,5, g@f)é{mr%?ﬁ]@%yl -[ 1, 3, 2] di oxabor ol an-2-yl)-1H pyrrgg‘gpgm{/%uz%s,?
25.77 nmmol) and 2-brono-2-nethyl-propionic acid nethyl ester (12.6

g, 27.06 mmol) in DMF (85 nL), 10 was added Cs2CO3 (12.6 g, 38.65
mmol ). The reaction m xture was heated to 90C In an oil bath

over ni ght. ¥he2fdkrenpryrdirgo(! malas galwes disesypdty apkydiewsopiane (AN8F & andcoolahty —
partitioned bev&teem-Bnkt(€2 moiancq.p visydlowyceaitwer SThieutesomb ittae dheerbdllihg mixture

acetate sol uti QRwis sivaus DEc Wiakh 2R RORS [1\48mdidr B8 Pwasthitde@%ng B¥ Shiution kept at

glarzrgtoﬁyl and Cor@‘%nt %? q %a?urﬂ!a¥ f‘ll Foh.ug Nﬁrc? (\jvgé: gdded and the solution was warmed to room

[1,3, 2] di oxabo BPHUS- {/Ie)Pf‘tst?ta*war&degmth BPapRHrang the prepnizeKiragts wargtcembined,
(4.776 g, 068% yried| (35041 Sofagntpatesip huit pudfied b column chromatography (10% EtOAc/Mexanes -

3-[1-(2, 6- di chhereG4id) Watéd Boedpdict Oif Wi Xy direchyarl @A StedYd HB &8rd 25.
(6.363 g, 14.901 nmol) and

2-met hyl - 2-[ 4- 4 4.5 5-tetramet hyl -[1, 3, 2] di oxabor ol an2-yl ) -pyrazol -1
-yl]l propioni ffocedied? ester (4.6 g, 15.64 mol ) in DIVE (27 m_)
was added a solution of CsF (6.79 g, 44.7 I) in vvater

The reaction m X{ure egassed 3 tines w'th 2 = pp 2
was added and thd rgactoffy M AUFEHHRSMpgassed g
reaction 20 was t% 120C PK™he nicr su seqtle

added In intervalg~gf 30Nm nutes until the“Yeastion was C

Water was added and the reaction was extractwd with Et QAc Ndri ed

over Na2SO4, and concentrated to give

2(4{6- anm nd® 5- foLe egutgn gf %ﬂr@ﬁrﬂ%‘“?ﬁﬂ't?f%ﬁ?ﬂ%ﬁ#‘?xﬂe&vmbaﬂjamme (1.8 g. 6.04 mmol),
pyri di n- 3-yl } - pyor @anisler 8%y {2)07 2. n&t)hylmelmrdpnetmmiphanmpdosmmhfphocem er% (Okhg.
crude product e Puinmol)i €th bypme 1 isbi CaLgelwas ol baad Chy G RRSphino)-

ith di t
e b B a B T L o T
ol -1 -yl ) - 2- met KIFPYPE 853F bealed 19 15 'PWP’"@M“@IG" 'PgﬂBat'ﬂosF"?lQ’/oT% 8pcign was
with a RI0201 {iBeswHEEMEHEImcsishedWih 200SHERHIBUCIPTIRILBRBRG (0B8R, dried
-63 5 To a sol st sdf TheQudsahiyrh waHufid ith a3ficgel RubRel bith 4 KhedRfaaient
( 31 n1_) was ad&e%é‘ 50& Ol(ébAglﬁexgrtes)l" tg_ip%g%o -7(% an?_o- %\(B gﬁ\glﬁ@&“%’t{-‘&

(6.25 m). The reac

hydrol ysis (abdhgm ﬂ?ﬁ'“ﬁi"?ﬂﬁ"@'g as?ﬁ@"“ﬂ/g‘?&ﬂ-{%@@é‘?ﬁ,{é@ Q"I’T“*\P&’@iﬁ‘ﬁ Véﬁ’fﬂ'ethyﬂ“
McOH (2.5 ) Iamdhmneﬁsopmhdmyﬂlem@daubr@@ sofid(88%¥eldvas adj usted to pH 5
with 1 NHes, in which the product precipitated out. The

2-(4-(6-am no- éeé%&ﬁ&eﬁxr@?%hl oro- 3-fl uoro- phenyl ) - et hoxy] - pyri din 10

3-yl}-pyrazol -T-y | - propi oni c acid product was obtai ned
after filtration (2.825 g, quant.). sol ution of

2-(4.(6-am no-5-[1-(2, 6 dICh| oro-3-¥ t-ghenyl ) - et hoxy] - pyddi n- 3-yl
}- pyrazol-Il-yl)-2-net roplonlc 00 g, 2.20 In DIVF
(5.5 L) were added —Z—Z-G—H%ggl%-)—- Dﬁ-((é’ip estry

mol ), and N, N-di net hyI ane- I , 3- dBaNBme (225 nmgn= 2. 0 mml) The
reaction was stirred over ni ght at roorﬁQ'Vérrper ature. The reaction was
t hen To a mixure of 4-bromo-imidazole (995 mg, 6.77 mmol}, potassium hydroxide (380 mg, 6.77

mmol}, potassium carbonate (936 mg, 6.77 mmol} and tetra-n-butyl ammonium bromide (109 mg,
30  0.33%3 mmol) in dichloromethane (7 mL) was added fer-butyl bromo acetate (0.50 mL, 3.4 mmol}.
After stiring overnight the reaction was filtered. The filtrate was dried over sodium sulphate,
fitered and concentrated by rotary evaporation, The residue was purified by silica gel
chromatography using gradient elution of dichloromethans, ethyl acetate to afford (4-Bromo-
imidazol-1-yl}-acetic acid tert-butyl ester (696 mg, 79%).
as
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15 purified by reversed phase C-18 prep HPLC eluting with
acetonitrile/water wwth 0.1% acetic acid to afford

2- (4{6-am 6- di chl or o- 3-f | uor o- phenyl ) - et hoxX\ideiassdosibgasss- V!
}-pyrazol @’%ﬁ‘}ﬁg‘%ﬂtﬂé‘? di met hyl am no- propyl ) -i sobutyram de (170 ny, 14%
yi el d). Ceneral Procedure 43 using

3-[1-(2, 6-di chl,oro-3-fl uoro- phenyl)-ethoﬁ?]-S-(S-rrethyl-pyrazol-I-yI)

-20pyr|d|n2ylamnel—l3 ~ G CHs 1-13C NN \ NO+/ O CH3
Nl -12 N\NH ON C 12 Cl  F To a stirred selution of
3-[1-(2, 6-dichl oro- 3f|uu g-phenyl ) - et hoxy] - 5- i odo- pyrindi n-2-yl ami ne

(100 ng, 0.23 mmol) and 3- fet
DVBO (1 nL was added K3POX4 (
0. 05 mmol ), cycl-ohexanedd agi,n
iodide (Cul) (14 nyg,
nitrogen for 5 mnute

-1H pyrazol e (59 ng, O. mNITTTﬁ)-Ic)I n
myg, 0. mmol), dodecang
0. 009 &#kape 25 0. 07 g “and copper
N The sdMftion whs wubg

hen fgdi ated with mcr : atNHQSOC for 2
hours, LCMSSchecked that’ tfe reaction was | et ed gq Xt u W?a
purified by préﬂ-Mﬂl@ﬁ@hY"@&W@'ciﬁdfTdPiﬂ”%(o&FEH d“’??“f"‘%B&% sr? }'
et hoxy] - 5- ( 3- mmwho-wnassmhnorc»sfnu)mpyenvlmtmxﬂpwml&ﬁww{aw1w@yoet'w?é*l ter‘-bufvi
34. 2% 30 Gener @éter%@ﬁ%ﬁ & Grfbt} infdichlorameRand (FRL)Chtter Ellrin@libr tho Gayé the MeabfioBwas

)

A R OHC NP T e
5006/ 021584 PCTPPIIBES Py 35 Jvebbrlpn e r@ rkdtuo Was dssatved M8 mifriurk amdéet of

eq.) was dil§sometand. Thisseisien wassaddes| Srentise E“Oe"UBE"dV\}E‘}"&ﬁ l“ﬂd'g’gmr%i HEL'&[ to stand
78C. n-Butt (1o@migt dhe migup wanStest ond the ratisitatp wes aasigd witthethes andaiffinedta give
the resulting m-jglaind-s-|flolcQiBiSrolsRusib-pHenyi ethoxyByridind-yiimidazon ) -yRic@OR2cid (83
(1.3 nol ar eq. )ad ed and the solution kept at 278C. After 1 h,
saturated aque 5" X4 Cl was added and the sol ution was warned to room
tenperature. The product was extracted with Et QAc (3X) and the

or gani ¢ extsac Genewgl PeoceduredB ned, 10 dried (Na2SO4), concentrated, and
purlfled by col unm chr omat ogr aphy (1Q|%EYOAQhexanes -

a™~N o
B~ NH Cs,C0s LN
© e

A mixture of 4-bromo-imidazole (217 mg, 1.48 mmol) and cesium carbonate {875 mg, 2.69 mmol)
in dimethylformamide (5 mL) was stired for 30 minutes. 4-(2-Chloro-ethyl)-morpholine
hydrochloride (250 mg, 1.34 mmol) was added and the mixture was heated to 50°C. After heating
20  ovemight the reaction was concentrated by rotary evaporation. The residue was suspended in a
mixture of dichioromethane and methanol and filtered. The filtrate was concentrated by rotary
evaporafion, The residue was purified by silica gel chromatography using gradient elution of
dichloromethane, methanol to afford 4-{2-(4-Bromo-imidazol-1-yl)-ethyl}-morpholine (148 mg, 42%).

25  General Procedure 49
0.

3y

TFA :
Isoxazole (0.64 mL, 10 mmol) was added to a solution of N-iodosuccinimide (2.3 g, 10 mmol) In
trifluoroacetic acid (20 mL). After stirring overnight, water (S0 mL}, hexanes (50 mL) and sodium
bisulfite were added to the reaction. The phases were separated and the organic phase was dried

30  over Na;SO,, filtered and concentrated by rotary evaporation to give 4-ipdo-isoxazole (218 mg,
11%).

General Procedure 50



100% Et OAc) to afford crude product. It was used directly in General
Procedure 27 to afford 25. General Procedure 45
r"(CN)aFdC%ﬁgﬂﬁﬁghgg'3ppr NN OyNocF,sac + CC N ClpNyh30dfozs7
solution o

3-[1-(2, 6-dichl oro-3-fl uoro-phenyl)-ethoxy]-pyridin-2-ylamne (1.8 g,
6.04 mmol ), zinc cyanide, 98% (2.07 g, -58-07 nmol ) and

1, 1' - bi s(di phenyl phosphi no)-ferrocene, 97% (0.4 g, 0.712 mol

DMF (48 nmL) was added [1,1' - bi s(di phenyl phosphi no) -
ferrocene] dichl oropal l adiun(l1) conplex with dlchl[ﬁonethane( )
(0.25 g, 0.30 nmmmol ). The reaction nixture was heatfed to 150C(f
overni ght under nitrogen atnbsphere. The reagtion s 20 dil ut

Et oAC (50 nl),. washed with @g:fl: 4 saturated 2 NH4AOH H20 X 28
m.), dried over Na2SO4. Theg crud® m xture purified with Silica
gel colum eluting wt | Myear ogr adi , 25%,,'-;;,9% ( EeCAc/ anes)

to provide 2-[1-(2-dmn i n- 3-yIF
di met hyl am go- benzoni B Vel |l o yl dN('z37%/| el d)
2-[1-(2-am no- ﬂylﬁdr@o&c%clé}w )va@&o*ﬂydl])a%olutton of 6-bromo-5-{1-(2,6-dichloro-3 fluor phen

di et hyl am no- | e as.a dar r Q\Wn | c]g} ZT Zyg
General Pr ocedffﬁ é&ﬁ% %py’ P‘%EYII?&“"%B toxﬁafmwﬁl' . &é’c%% é'YNce'llf’ eihagp
NJ Bu4NBr NJ G15 mENMATRR 3shoums.aayal Borians of wetes Al sairalet,askesuy ssgigmrhiparbgnatepwere
mol ), pot assi added) Joir phebadave(e3IBthrany,andthd unenumih)ase s teaisstbdiwithCiidhlo@mahane.
(936 ng, 6447 mﬁblﬁb‘adndaﬁé ﬁlﬁsdaméﬁe)ﬂhemm 238 StHoslratbdE)Sotdl evapdPiion to

0.339 mml) In, |cglbg)? %%g '?%'d%?l b3’ ;yl\%nyﬂ%glo)\(ygp a‘i{dﬁﬂab qy{]é’y:an% 83 mg,

acetate (0. 50?’5_ T react
was filtered. ﬂeﬁ% ‘filtrate was dr| ed over SOdI um sul phat e, flltered
and concentrated by rmaar ywaev apogeit | with.  Fiveomods(i-GRedishine-3lupiofphans)-ghoxy)-

silica gel chg ind a2, Gﬁoﬂﬁlhcﬂ)ni-pﬁbﬁ&d-ﬂﬁ-pﬁﬁndﬂé @lcbgrm&)adﬂew-
ol ot g LA LA o gy o o

tert-butyl ‘ester
2006/ 02 1884 PCWFI‘”B?G@S‘IW@S’?”"" 1§590°C e 5-pispurgand pen hgatipg wes opased TRe ﬁ@ﬂ"""
N HCd d CH3wasingsitianed bebvgen felfiyl [d8etide dtdERdr.Fhe pRhadels @kre sépaldted agll tiRl4Queous

phase was exiracted with ethyl acetate. The combined organic phases were dried over MgSO, and
concentrated by rotary evaporation. The residua was purified by silica gel chromatography using

20 g}adient elution of dichloromethane, methanol, ammonium hydroxide to afford 5"-[1-(2,6-dichloro-3-
fluoro-phenyl)-ethoxy]-4-pyrrolidin-1-y1-3,4,5,6-tetrahydro-2H-[1,2";5*, 3" terpyridin-6"-ylamine (53
mg, 50%). ‘

~

General Procedure 51

Br HO fo]

() - N

NaH

o5 Br DMSO Br

Sodium hydride (56 mg, 2.3 mmol) was added to a solution of piperidin-4-ol (214 mg, 2.11 mmol} in
DMSO {8 mL). After stiring for 30 minutes, 2,5-dibromopyridine was added, After stirring for 24
hours, sodium hydride (56 mg, 2.3 mmol) was added. After stirring for ancther 24 hours the
reaction was partiioned between ethyl acetate and water. The phases were separated and the

30 aqueous phase was extracted with ethyl acetate. The combined organic phases were dried over
MgSO,; and concentrated by rotary evaporation. The residue was purified by silica gel
chromatography using gradient elution of dichloromethane, methanol, ammonium hydroxide to
afford 5-bromo-2-(piperidin-4-yloxy)-pyridine (316 mg, 58%).

35 General Procedure 52



Cl A 4 Msolution of hydrochloric acid in dioxane (0.22 nL, 0.89

mmol ) was added to a solution of (4-

(6- Am no- & 1.2 -di chl or o- 3-f | uor o- phenyl ) - st hoxy] - pyri.din- 3- -im

i dazol -1 _av&)_zgtgﬁé)gfsggaci d tert-butyl ester (86 ng, O. 1?%1 u%hfg?oﬁéa)’

di chl oronethane (2 nL). After stirring for two days the reaction was

concentrated by rotary evaporation and t-Be-resi due was dissolved In a

m ni mum anount of 10 nethanol. This solution was added dropw se to

ether and the resulting mxture allowed to stand % %ht. The

m xture was filtered and theB pr eci pi -BRss vva]s_lh th ether and

air dried to give r ,Tz‘;lﬂ N

(4- 16- Ami no-5-[i - (2, 6-dichl 3- HiNjoro- phenyl ) «Sthoxy] - pyri di n-3-yl)

-imdazol -1-yt)-acetic aci 3 F93%—15 ngral Procedure 48

Hd "o Cl~,~Nv CO Br~NH CsRCO3 Br- DIHEN N=J DMFIN A m xture of

4-brono-i m®azol e (217 ny, £'48 mmol )Mhd cesi unPtarbonate (875 ny,

2. 69 Mol ) i nA tbaredsithdrgagrwith RiSetibr¢niopyriding (R4 g, £0 mmok di-Araino-rB@ridine 11igdrasylic

4- (2- Chl or o- et fxyl pre-biGT RE6Y R g, RYIdMAEH) | PEdpEtRYI&IRRPMINED. 18 mi4 1ATHRh)) Sh@N-

added and the rﬁéﬂ%&@ﬂfoﬁdﬁeﬁé(ﬂae}@s.@ﬁtdtﬂe R searbd 4 tne/Mird Q%hl‘%gte&%%"e'o ight.
S CO b t1 o Was

t he reaction ncentrat, rotary evaporation. e residue \

suspended in a"eimPERTE ¥ 'B?’?,"’Ff%/q)%ﬁgt‘%ﬂﬁé‘eg'ﬁ% OYRE9RL 18P "egAln MRY patiengd
The filtraf@ vietweeroetowhqcstate @and wpter. ghephases werp erardtesnand Tthe aquesys dbhase \was
purified by sidxrfdgaeth &y acRitQoTIRDEYNDbIAE] REjatE PHAses twerd WAek OsverofMgsO, and

di chl or onet han&nwﬂ:ﬁﬁ@ﬂf‘%# &agér%]tfaf.drhe resld%eowas purifiggll_ Hyésitica gel chro atografléy using

4-[2-(4-Bronp-1mdazol - 1- - Mor I n - 42%) . T 25
Gener ol Pr ocecRBTRR dptgpeiary fod netatet  pied & premp wyn 4 geiokpAedes -
added to a sol @bpuls agd Rt @ele @& aitA¥kde (2.3 g, 10 nmol) in
trifluoroaegtic acid (20 nmL). After stirring overnight, water (50
m.), hexanes (&fQelplocétdfhsg0odi um bisulfite were added to the

reacti on. The phases were separated and the org?n' c phase was dried
30 over Na2S(4, ffltC ed and concentrated by rot@#y evaporation to

r
gi ve 4-iodo-i sox@ez (2180w, 119%. hg‘erner al Procgdure 50 WO
2006/ 021884 PCT/ Ng2ebYs N - 66 ~[[MACEt r
IINFl N TFA C DEWPg I\I:Ng@LNFNFN 5 cl¥
NHp Trifl uoroaceti cNAsird (5 mi)OWRs added to a soluUPYGR
6' - br omo-5-[ 1- (2, 6-di chl or o- 3-f | uor o- phenyl ) - N™N Ot-Bu
4-(4-{6-Amino-51-(2,6-dichloro-3-ethoxy-phenyl)-ethoxy]-pyridin-3-yi}-benzoyl)-piperazine-1-
carboxylic acid tert-butyl ester : To 4 mL of DMSO was added 0.124 ml ethanol followed by 32 mg
20 NaH. Affer stirring for 30 minutes 250 mg of 250 mg 4-(4-{6-Amino-5-[1-(2,6-dichloro-3-fluoro-
phenyl)-ethoxy]-pyridin-3-yl}-benzoyl)- piperazine-1-carboxyiic acid tert-butyl ester was added and
the reaction was heated to 40°C, After three hours the reaction was cooled and poured into water

to precipitate, After neutralization to pH 6, 200 mg of a tan solid was isolated, 77%.

25  General Procedure 54

OMe
E rasu m. Ma0"~F ~OMe o
2y methoxy- .
@g oN‘\ benzyl alcohol, NaH &‘i oN'\ TRA/ELSIM @/ ON'\
a r:I:":rc \N4O " cl or.r@)‘k.nfo clor:rg}\,n
NN o{. B X + O
(4-{6-Amino-5-[1-(2,6-dichloro-3-hydroxy-phenyl)- ethoxy]-pyridin-3-yl}-phenyl)-piperazin-1-yl-

methanone: To 140 mg 4-[4-(6-Amino-5-{1-[2,6-dichloro-3-(2,4,6-trimethoxy-benzyloxy)-phenyl)-
ethoxy}-pyridin-3-yl)- benzoyl]-piperazine-1-carboxylic acid teri-butyl ester (from general procedure
30  53) was added 1 mL TFA, the solution tumed reddish immediately followed by addition of 100 pL
triethyl silane 3 seconds later. The solution turned to yellow. After stirring for four hours 5 mL of
toluene were added and the solvent was removed in vacuo. Chromatography with 10%



et hoxy]-[3,3"] bi pyridinyl-6-yi-bis-(tert-butoxycarbonyl)-amne (1.3
g, 2.0 mol) in dichloronethane (15 nL). After 3 hours, equal
portions %O%ﬁmgpd saturated aqueous sodi um bi car boRgthapYasBo2s37
added. The phaseS were separated and the agueous phase was extracted
wi th di chl oronet hane. 10 The conbi ned organi c phases were dried over
Na2SO4 and concentrated by rotary evaporaggi-on to give

6' - brono-5-]1-(2, 6-di chl oro-3-fl uoro-phenyl) - et hox ]-43, 3']1bl pyridin
6oy oo mek ( ObBOGHC Fw o 1% NHHDWS URSH HEHEH Cehijod o 58 md of a i sl
6' - br ono- 5- [ 1- %3ielB- di chl or o- 3-f | uor o- phenyl ) - et hoxy] -
(3,3"]bipyridinyl-6-ylam ne (92 ng, 0.20 mmol),

4-pyrrolidin- 1é¥n|eFaPlLr§%5i QEQe (0.62 g, 4.0 nmmol) and N 15

met'hyl pyrrolid : ). The tube was se Led and the m xture was
heated at 80C overni ght. The tenpergture was— ncr easegl_f'o 100C for
5.5 hours and then heating aged. Thoe easgg%iHon Svas partitioned

bet ween ethyl acetate and wate T ) ted and the
aqueous phase was extracted w Byl aceyate.” TheN€onbi ned organic
phases were dried over MgSO4 and® concentra¥ed by rot®ry evaporati on.
The residue was purified by silica gel chroffatography®using 20

gradi ent el ution of dichl oronet hane,/met hanol .. gnmoni um hydrbxi de to
afford 5"-[1-(2,6-dichloro-3. flufro-phepyl

-yt-3,4,5,6-tetrahydro-2H[4,2' " "1terpyr

50% . Ceneral Procedure 51 sNW ~NHL Br HO Na

Sodi um hyddde (56 ng, 2.3 |) was adde

pi peridin-4-ol (214 ny, 2 [) in R (R, mL) r Af terl,stirring

for 30 mnutes, 2,5-difgonopysidi pg, was added. After Stiwri ng for 24
hours, sodigm hydride (56 nge 2.3 mol ) was added. After stirring for

anot her 24 Nous & 4 86, » i EAneRWRRarBthd: IFola bRl kIREly, 86 Mty kR4 8 =
and water. The Dt i and t hﬂe4 é%o aguUeous hgﬂ% 85 Y&Snmol in
extracted wi t hSEHf 3 8atBiRE A" O GAMT tI‘o"é{g’es 5@7 eg\%rl p)
over MySO4 an8imtotielesne padeesh ibgrt atreasehies. diaipestianaphpated ! 15°Ederdg e el (50
purified by siiyad@@y acetdis @Vefo0 giLpypdny added 1 the graciin @ixtureatd stir.i The organic layers
g i Ehl or OFZTE?Q_&nﬁere g@ﬁbli}%&(a}'led, %@,@n&@ab&ﬁé&i@iﬁ yetll&v5 oiloaésfnﬂé.dl'he residue vi.ras purified
- brono- 2- (pi per) di n-4-vl oxy)-pyridi pe , n '
Procedure 52 WY f?ﬂb%‘f‘ﬂﬁ’ﬁ@ﬁ V)F‘ﬂfl)%f’ ggb@@“é‘g g hé’?ﬁ?@ Eg?g'g @89@?‘*‘&&? "R
HzN N N DI PEAbrswByelipg/pil Br g:4- 13m0l B26% HeldlgMa RRDHM+H)™ 246. 'H NMR (400 MHz,
2, 5-di br onopyr trbrdd@m() Dbdme,83%t, B-6r8Hz| ) H) 3.84 (s, 3 H) 3.89 - 4.01 (m, 2 H) 4.03 - 4.13 (m, 2 H)

4- Ani no- pi peri g_y@@-ga_gaﬁ,h%g!gbga 1 A6 am- butyl ester (0.22 g, 1.1
mol ), di- Sopr opyl et hyl am ne 0.19 nL, 1.1 mmol ) and N

i

4-bromo-1-(2-chloroethoxy)-2-metho zene (8b): Thionyl chloride (0.3 mlL) was added to
solution of compound 1 in 1 mL of pyridine In an ice bath. The reaction was stirred in the ice bath
for 10 minutes then heated to 100°C for 2 h. The reaction was cooled to room temperature and
neutralized with dilute HCI (1 M), CH,Cl; (2 x 100 mL) was added to exiract the aqueous solution.

25 The combined organic layers were dried over Na,SO, then concentrated under vacuum. The
residue was purified by flash chromatography {eluting with 10—15% EtOAc in hexanes) to give
compound 8b as a coloriess oil (485 mg; 1.84 mmol; 50.3% yield); MS (APCI) {M+H)" 264, 'H
NMR (400 MHz, chloroform-D) O ppm 3.81 (t, J=6.2 Hz, 2 H) 3.85 (s, 3 H) 4.23 (t, 6.2 Hz, 2 H)
6.78 (d, J=8.6 Hz, 1 H).

30
Compound 9: Compounds of formula 9 can be formed by the following exemplary procedure:
Compound A18 (1.3 molar equivalent) is added to a solution of aryl halide {0.51 mmol) in 7 mL of
DME. The mixture is purged with nitrogen several times and then dichlorobis(triphenylphsophino)
pailadium (Il} (0.05 molar equivalent) is added. Sodium carbonate (3 molar equivalent) in 1.5 mL of
35 i-igo is added to the reaction mixture and the resulting solution is heated to 85 °C for 12 h. Water
{20 mL) is added to the reaction mixture to quench the reaction. EtOAc {50 mL x 2) is then addeq



met hyl pyrrolidinone (1.0 mL). The tube was seal ed and the nixture was
heated at 80C overnight. The tenperature was increased to 120C and
heat ed ov | e reaction was partitioned 10 betwggh Yhors37
acetate aﬁ\@ﬁ:@({%ﬁ)zls he phases were separated and the aque(/)IEEsdapl Oase
was extracted with ethyl acetate. The conbi ned organi c phases were
dried over MgSHM and concentrat ed by rof@ry evaporation. The resi due

was purifi e? b‘é RSI L] | fia eouP gcnut:f) %R:P IQ er gvser l[l]aqSO4g El'ﬁdNaEQ(S Itered Wi ang the

et hyl aceta AR

4- ( 5- br ono- pyr EAted-i® eyaraated 49 give Eé‘?’l‘ drope ofl resideg b Fheyesidue dg piified by silica gel
tert-butyl estewvonaB®graphy, (elb@y) with1GH,GéNCH,Clk, HRDAIC @otlhexares) & dolelXesieli ptodlat,
rty CH3 ON Naéﬁi,o,jnd@l O CAOf I.NfO-W CHB VN NINOG-Bu CONOO
N Nt-Bu

4- (4-(6- Am no- 5 [ 1- (2 6- di chl or 0- 3- et hoxy- phenyl ) - et hoxy] - pyri di n-3-y

1) - benzoyl Y2 pi %@Fﬂﬁ-‘iﬂ—ﬁé Gompoupds &4 rmuie ‘aefrbbet'@’f"f"’ Btithe I'°"%’§'t9eﬁ*emp'%i”&°eﬁ‘l£°
of DMSO was adtreice (7. molar qubivaidnticis edded ol d solvtich ¢f ycoBodundy® 201 7Naribl) iAf3t rely of 2-
stirring for 3Qstexptians. PRCrediling$olutidnGs HEBred to 85°C for 12 h. Water (20 mL) is added to the

ghéf";/’l{ ?l' thhcn)gyi Ju&nrrlﬁ Lllg t&ihtfé ?jdqgé;rﬁgbgjnl EWAQ"SO mL 6{(ZZI);]stheln agdae-;Id 1o extr, cIthea ueo
Don-butyl ost (MRS @a&é% Rl e oS i e e A
t hr ee hour 35 t hevapasiastp give adight brow) eildesidng The tasidul ik perfed Rytsitiea gef ghromatography
preci pitate. AfkmgwiitOHOH, CREIL,) BDAC Dd fdsaries) t@ G daBiredproduct) @mpamadb 10l was

| sol ated, 77% 25 Ceneral Procedure 54 Ove |~ Map 4 Ova HOCI O
2P.,YCI O 2,4,6-tri thgx - Cl o TFAEt3SiH c or a benzyl alcohol,

Nai | I~|p.~7G-45%@E=Q§JK¢§I Il N YYCl YYOQaalJ' L,NOC IN NNNN
6+ N N (4-{6-Am no-5-[1-(2, 6- dICh| or Q- 3- hydroegy pheny) -

et hoxy] - pyri di n-3-yl } - phenyl I per kn 1- et hanone: T,eJ\MO

4-[ 4- ( 6- Amn05{1(26d|c \0- 3- { 46tr thoxy benzy y) - pheny
| 1- ethoxy}-pyridin-3-yl)- be oyIJ pera2| n -I -car boxyl i ghacid

tart-butyl ester (from genes: \pr nas. a d \ TFA,
t he solution turned re di atelg d by q of. of 100
PL triethyl silane 3 nds NHat er . soI uton tur el | ow.

After stirring for four hourgg5 nL of t ol udhe were add 1and t he
sol vent was renoved in vacuo. Chremaerography with 10% 2098/ 021884
PCT/ 1 B2005/ 002837 -68 5 McOANCH2CI 2 to 0-5%.t0 1 % NH4 9. A,t0 9%
MOH 90% CH2CI 2 led to 55 ng of a white solid, 62 %yieldl

CHs ]
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20 Compound 14: Compounds of formula 14 can be formed by the following exemplary procedure:
Lithium hexamethyldisilazide (1.2 molar equivalent; 1M in THF) is added to a solution of alcohol (1
mmol) in 2 mL of THF. Fhe mixture is stirred at room temperature under a nitrogen atmosphere for
30 min and then S-bromo-2-chioropyrimidine (1 molar equivalent) is added. The resulting solution
is heated to 75 °C for 12 h. Water (20 mL) is added to the reaction mixture to quench the reaction.

25~ EtOAc (50 mL x 2) is then added to extract the aquecus solution. Dry EtOAc layer over NazSO,.
The Na.S0; is filtered off and the filtrated is evaporated to give an oll residue. The residue is
purified by silica gel chromatography (eluting with EtOAc in hexanes) to give desired product,
compound 14.

30 Compound 11: Compound A18 (1.3 molar equivalent) i3 added to a solution of 5-bromo-2.
- chloropyrimidine or compound 14 (1 mmol) in 24 mL of DME. The mixture is purged with nitrogen
several times and then dichlorobis(triphenylphosphino) palladium (ll) (0.05 molar equivalent) is
added. Sodium carbonate (3 molar equivalent) in 3 mL of HzO is added to the reaction mixture and

the resulting solution is heated to 85°C for 12 h. Water (50 mL) is added to the reaction mixture to



General Procedure 55 H OH C& O r-P 82.6%"''2C0 | OC~2 H3CO Br Br Sr
So 8b Rt OO’~-XO’ ~N~Ra H,cO HsCOIl H ¢ BBr H Ho NT. NHa R
NHy H 8 RNH X- OH C 10 10 AID

2-(4- bronowgzﬂ%foﬁ](?%ohenoxv) et hanol (8a): Potassium Carpggﬁg%ogsl?l)fesz g,
10 mmtl) was added to a solution of ethylene carbonate (1.8 g, 20
mmol ) and 4- br ono- 2- net hoxyphenol (1.05.gg-5 mmol) in 5 nk of

tol uene under an inert atnosphere. The reaction was heated at 115C
for 12 h. Vt efivepehigthe reactipn. glRQAR(1RY ML X 2pisthen addedyto eaEct e Jquogus soldtidele Bry
to the reacti OBOAt kiatoer NOSOL iThe N&:BE, iDfilgRE bitardansaitated b cvaioRited digNeaasirk
dried, filter e&ow@meswams a,g.e&é id Qurift@ by @asya#drewgebdy (diRiRg QM%_.E&E EtOAC in
r esi due was pugl fr{ee)q‘J w%om s chromat ography (eluting with 40-45%
EtOAc in hexane55l t'o Ejl Ve pcorrp und 8a as a Ilght brown yellow oil (1
g; 4.13 mol; 82.6%vyield); M5 (APCl) (MtH)' 246. 'H NVR (400 MHz,

chl orof or mND) Conmonnd?1288ming (2 mblabediiviient) i$ adddd B8.aSblulicd,of Somigpurid. 18 3 mil .oOd-

(m 2 |‘|) 4.03 bmﬁoll%ér@%ctlo% n'Hhure I§:rr3§atécﬂn mrlroaavg aHéD"CJfor mﬁl Qﬁel(eﬂrm %%mlliaxre

7.02 (d, 1 H) thoxvbenzene

Thl onyi chl orllaég rra&m Ac(n’sgl ‘”)EFO eorcga"'c ﬁ‘ﬁa'Sd a'tfmad
nL of pyri di neaqdne‘ﬁFP'?‘%"e °b%{‘feha "ﬁﬁeb’?“@he‘l |’?§H“%va§'h%t’?‘°1“’|"%ds IPH'"’Pﬁé’YI%'!'Ea gel
bath for 10 néhmmategraphyepiuting aite €HQH, XL, fREPAC2 arld, hekimes)r te agivie | dpsiredipgoduct,
cool ed to f§womdrpep@nature and neutralized with dilute HC (1 M.
CH2Cl 2 (2 x 100 m-) was added to extract the aqueous solution. 25
The conbi ned organic |ayers were dried over Na2SO4 t hen concentrate
under vacuum M é1§/\ﬂ'§a’ﬁﬂ‘f"l“1ﬂpté’ﬂ'°5§ is;addad o eqPaRd 118 - HJTR)oN at room
(el uting with ttopertigy, Fe@adtingsolition issirey atrepnptemreratuteenheatertio 897Cder 13h. The
col orl ess 0il feddibn fture I c8aborata®hrid telesidde Wiparfiah Ly shifa derRfomatogriviiry)elutizDsth

"H NMR (4G9 WOHC%QEQ'E%%I QRN Parfide & Jco:ﬁo%d"?a Za {dowsh3e whi
(s, 3 H 423 ({. 366 2 H °99'36.%8?"3 ekl M1 Hﬁ‘ag&‘” whte
Compound 9: Co unds of forrrul a 9 can be__forrred by the follow ng

exenpl ary procedure: Compound Al 8 (1.3 nolar equivalent) is added to

a sol ution of adngtal Pradetdees?( 0. 51 mmol ) in 7 nL of DME. The m xture is

purged with nitrogen several tinesgand then R

di chl or obi s(tri phenyl phsophi no)  pal¥adi um (1" (0.05 nol ar HY

equi val ent) is added. Sodi rborlzit (3 noj, equi val ent) n 1.5 nm
of 35 HO is added to the r&aetion tureadtheresultlng | ution

I's heated to 85 C for 12 h.
m xture to quench the reétg
2006/ 021884 PCT/ | BZOR

ter 1580 L) is fadded to the rehction

E+-©Ac—-50 cri ® 2} —s=t enc"édﬂeN WO
NH; NH;

A18 18

25  Compound 15: Sodium hydride (1.3 molar equivalent) and BX (1.1 molar equivalent) were added to

a solution of 2-amino-5-bromopyridine (0.84 mmeol) in 3 ml.. of DMF. The reaction mixture is

irradiated in microwave at 100°C for 20 min. The resulting mixture is poured into a mixture of H;0

and EtOAc (100 mL; viv: 1:1). The organic layer is dried, filtered, and evaporated to give a light

brown oil residue. The residue is purified by silica get chromatography (eluting with CH,OH,

30 CH.Cl;, EtOAc, and hexanes) to give desired product, compound 15,

NH,
17

Compound 18: Compound A18 (1.3 molar equivalent) is added to & solution of compound 15 (0.25
mmol) in 5 mL of DME, The mixture is purged with nitrogen several fimes and then
dichlorobis(triphenylphosphino) palladium (i) {0.05 molar equivalent) is added. Sodium carbonate
35 (3 molar equivalent} in 0.8 mL of H;O is added to the reaction mixture and the resulting solution is
heated to 85°C for 12 h. Water (50 mL) Is added to the reaction mixture to quench the reaction.
EtOAc (100 mL x 2) is then added to extract the aqueous sofution. Dry EtOAc layer over Na,SO;,
The NaySO; is filtered off and the filtrated is evaperated to give a dark brown oil residue. The
residue is putified by flash chromatography (eluling with CH;OH, CH,Cl,, EtOAc, and hexanes) to
40  give desired product, compound 16.



. 69 5 to extract the aqueous solution. Dry EtQAc | ayer over Na2SO4.
The Na2SO4 is filtered off and the filtrated is evaporated to give a

dark bro The residue is purified by er
chr omat o%ﬁﬁt}“@gﬁg{jl ng with CH3OH, CH2Cl 2, EtQAc, and @gﬁ’gss‘"}”{”%

gi ve desired product, conpound 9. 10 Corrpound 10: Conpounds of

formula 10 can,be fornmed by the foll ow +ig-exenpl ary procedure: Am ne
(7 nolar equivalent) is added to a solution of conpound 9 (0.17 nmol)
in 3 nL of 2- nethoxyethanol. The resulting solution is heated to 85C
for 12 h. Wat eGompound #d: fciff §16 meldeefiuivalent erdess)rieatided foopmpoind 16r(® 1 t4agnnyaliesh wbm
the reaction. tégelature( T0s iwbultiig solutiorSis $tirednat asdehashpefatuddr hédtdd tb BRC & YRR Uthe

sol ution. The A%Iﬁ@l?évab&at&“’ dnﬁg\e?ééﬂﬁel sfAS eINﬂ%ﬁQ&rrﬁ[ﬁlH (Blubng with
e L Sl i b o

oi | residue.
(eluting with sed80H, CH2Cl 2, Et QAc, and hexanes) to give desired
product, conpound 10. General Procedure 56 CR NJ'NNI ~-NN~N 1%
11 1 ZNH2 1]Gee£m,ﬂ3§edg§l§30—ls O\ CI / NH2 NH2 R~/ 11 12 Ale x =

Cl, oR:0O NH2 3 20 Corrpound 14: Conpounds of o
formila 14 can med bg the ng exeﬂf?my procedure: 7%
Li t hi um hexanet hyﬁ:ﬂ sil azi m)l ar equigertlent ; "IM i n TWS CHy
added to a solff of al ctht‘?F mmol) In 2 njy of THE TRENM xpure
is stirred at roomTerrperature undzer - Qi trogen at rmsphere for 30
m n and then 5- brorm 2-chl oropyri m P& nol ar equi

added. The resu sol utjo is he to 75 Cfo 12 V\ater (20

m.) is added to e rm i x¢ure t quench=t hB¥eacti dre 25 Et OAC
(50 M- x 2) Is tihen d toaextracto} tpe aqueous sol uti 0f H’j’ Et OAc
| ayer over Na2SOF™ The Na2SO4 is ft# off and the fiddrated is
evaporated to give an oil Hesi due. Th&* Tesi due i.s purified by silica
gel chromatography (eluting with Et QAgsi n hexanes) to give desired
product, conpound 14. 30 Conpound J11: Corrpound 8 (1.3 nol ar
equival ent) |Is added ¢ 0 a sol utg@n Bo%5_ br oo ¥ or opyri m,\du’_é:“b"r‘
compound 14 (1 maody #hn 24 nL d{DME. The mx re is purged

nitrogen seve o an ey d| chl or bi ph yI phgs
pal ladium (11) (&' 5"H=o|rg'n 8' Al RS 89r rlate(3
nol ar equi val ent—)—i—n—S'-m_ 2 Q) S add to t react m xtI\M e and

the resulting sol®tion is hekted to 85C To 12 h. V\ater
added to the reaction m xture o WO 2006/ 02ﬂ1884 PCT/IBZOOS/J;El02837

_70 5 quench the r ?-@-G&tby@&hrboﬁ}r)%ﬁdir(emmsﬂyncxaﬁ alakilteed1 A0HO6! gd 4.97 mmol)
extract the aqueous sql ity o «DiV: rouene @0 mL) and then cooled fo 0°C. TMSCHNN
{timethylsilyldiazomethane) (7.45 mmol} was then added drop-wise over 15 minutes with some
bubbling observed. The color started clear and slowly turned yellow. The solution was stirred for
20 10 minutes at 0°C and then warmed to room temperature over 30 minutes. The selution was then
concentrated and pumped on to remove toluene to afford 1,055 g of 1-tbutyl 3-methyl azetidine-
1,3-dicarboxylate (1-2) that was used directly in the next step without being purified (89% crude
yield).

1-tert-butyl 3-methyl azetidine-1,3-ticarboxylate (1055 mg, 4.90 mmol) was dissolved in
25  THF (17 mL) and then cooled to 0°C. MeOH (0.397 mL, 9.80 mmol} and LiBH, (14.7 mmol) were
added sequentially. The reaction was warmed to room femperaiure over 3 h. Then 10% aqueous
potassium sodium tartrate tetrahydrate (Rochelie's Salt) (30 mL) and EtOAc (30 mL) were added
and the solution stirred at room temperature over 30 minutes. The organic layer was separated
and then dried (NaxS0Q,) and concentrated to afford 674 mg of +-butyl 3-(hydroxymethyl)azetidine-1-
30 carboxylate (1-3) as a crude product (clear oll). The preduct was used directly in the next step

without purification,
" tbutyl 3-(hydroxymethyl)azetidine-1-carboxylate (674 mg, 3.60 mmol) was dissolved In
CHoClz {13 mL, 0.25M) and then Et3N (1.0 mL, 7.20 mmol), DMAP (44 mg, 0.360 mmol), and



Et OAc | ayer over Na2SO4. The Na2SO4 is filtered off and the filtrated
Is evaporated to give a dark brown oil residue. The residue is

purified f romat ogr aphy (el uting wth 40-.559
hexanes) %nglk]@gcg?mound 11. 10 Conpound 12: Anine (3’@‘ obifbass

equi valent) is added to a solution of compound 11 in 3 nL of n-
but anol. The reaction mxture Is irradi at2d in m crowave at 120C for
into a m xture

30 mn. The resultin X IS, poured
et Ohc {100 i elratpsiign onde ot i, P8 ey aer sl pesfenusiy 2t Gt Dol
evaporated to BQ‘F"\PEDWQMDWOW dinsclifion wap warmigdto tpker 1rhe £¥iter 18 b saturpted aafigopsg]
by silica gel NaBboq5mEhi)gaspdted @@ thidni teChrotiudt vasitadttd v B,A, (2 kKEEOAG andthsl
?%aggls;rtg 8:%&@@5;95@@3%&?%& 'washba wﬁpﬁm mmé)%negcma@ %Q:or]cgntra q!ma
room t errpe(rqatpur? gc’eb"'lﬂﬁsq1 crj"re"?ﬁﬁ%’aﬁ'a @%f‘q.?t |°82r?" gé%%ﬂﬂ%éa'g °f érﬁm o
t enper at ur® ofSheeqf g prargRi(auepiatie h. The reaction mixture is
evapor ated and t heNate(®6%L @6 ing, (398 i lirmaf)Cwels yeombihedCin DI (Oth monerklergpi.ap iy 4-
(relogt 1: ?g \éwot h a%mg% ssfﬁxg)%affgm) Gk?x{;én%hdad@n&mmix@ee%uﬁ@dh@mﬂé%o minutes
u i d
Pr ocedur o 57 Mg gy e SR Wkl it o ik ol el o v
| Rr"1 ] Cafed ﬁ"d/ tren RPHC 19 M- N'EPB Ofgenio expgs Wepdried {ha.§@4) gnd conpentrated, and
Conpound 16: $Swedivathvdugla shoe pad.of Silicargelonith 5ajbl XAt/ Hexahesan alfoRdE46 thg of crvod (A15)
equi val ent) Waﬂma@dé&ﬁ@n&cﬂhn&eﬁ&hﬂ&ﬂ(m@udeareﬂm no- 5- br omopyri di ne

(0 84 mmol) in 3 r% 2-%9 rﬁrﬁ)a?ydq@‘lsn%&(tﬂ1 ml'n§I) ['1EI ?yirpﬁﬁﬁﬁnoépﬂmo-

m crowave at 100C Eﬁﬁ

m xt ure of H2@”°‘§Hﬂd’@l°f§&ﬁ”a?ii'ﬁd19ﬁ_"'gvovsa T“‘%)' a"‘f’h'ép"d’r {faﬂl"ﬁg 1340 dpmof) gwere
dried, filtereembinatht) DMESIDP pol.quiirged wilii Nedor 40 Iniingtas) anth thenthegplition was wigeed to
The resi dug | SO"BUAﬁeﬁ' iltﬂd tHa)solGidn iwagfig@l thrDEHreRt: @GH tAdn 1,0 (5l riL) ard G1OAL 150 mL)
?(;?Tpg(;'i,l N d3850_%§1 anﬁ:’}ﬁinag%g an%étaota(ﬂd gr'[eﬁ %\llag;ﬁ.;e rcﬁ%slg{aﬁg then passed
added to a :soI“U?nE'b?ls“&F Pl 'bg@ﬁg%gdﬁﬁ?‘a% ﬁﬁ?T) ‘f?ﬂtm&% d 1'??18 of
m xture is pucyedig)used direetly indasnextstepr al ti nes and t hen

di chl orobi s(tri phemy| ghespbstero)1-patshadimgmif.l hmbif). O5) nEBsr mg, 7.60 mmol),

equi val entgg i a@@%ﬁpﬂ th&m Fe AR 53PmE, 3. 7ea>mso, WE'(X@\%@B& gassea P83

m.of H2OI's 'g&z)l 2nch1 I\F%bé;? a %%ssp@ga%?dglaut?s \mbl'-hl%) 8?"'3"3’8 ancrl

Is heated to
m xture to qudpried t¢ BEC AliRrtIBdnthe ’W@af( qoigd tp 1t gndBiOfg @I‘F&h“’ﬁd&@& tTee
extract the agoiionwsassiitbrad thtough Bxlite dnt ®As whia(@©0 mb)eds ddaiddESOthe orghtielayer was

Na2SO4 is filf ﬁﬂd qﬁéd (aaso;) Wi Bdnbdntr@dee dhé SrodBMURS puHiSbynBsh GhriatcBrabhy i<
br own oil e5| sidue is DU fied by flash chromatography
(eluting vd’O @P %ﬁé@ é"éﬂ%( Hd hexanes) to 40 give desi red
product, conpound 1®am GODHER FHSLH operchangs 5ei5 Mep PERTed byppshing it with H,0
(500 mL), 1:1 H,O/MeOH, MeOH (5X 250 mL}, CH.Cl; (500 mL), and hexanes (500 mL), The
DOWEX was then dried in a vacuum oven at 40°C for 1 day. (1-8) was dissolved in MeOH and
then DOWEX (588 mg, 1.096 mmol} was added. The solution was stirred at rt for 2 h. The solution
35  was then filtered and the resin was washed with MeOH (3X 200 mL} and the wash was discarded.
The resin was then washed with 3.5M NHyMeOH and coliected. The solution was then
concentrated to afford 374 mg of (1-10) as a gummy solid (78%).
To form compounds of formula (1-11), the following exemplary procedure can be followed.
1 molar equivalent of {1-10) is dissolved in DMF or CH;Cl; and then base (3 molar equivalents)
40  and/or coupling reagent (1.5 molar equivalents} is added. To the solution is added X-R {1.1 molar
equivalent), where X is, for example, Ci, Br, |, OMs, COCI, CO, COOH, ethyiene or carbonate and
R "fs a desired group such as those shown in the ‘examples herein or similar groups. The resultant
solution s stirred at rt for 4 h. H;O and EtOAc are added and the organic phase extracted, dried
{Na2,S0,}, and concentrated. The cruds product can purified by purified by preparative HPLC or
45  other methods well known in the art to afford the product (1-11).



5 Conmpound 17: Acid (16 nolar equivalent or less) is added to
conpound 16 (0.114 mmol) at room tenperature. The resulting solution
Is stirre enperature or heated to 60C for 12

reaction %wétzuéﬁ@g{psﬂievaporat ed and the residue is puri fﬁbggfg@moz 3|70a
gel chromatography (eluting with CH3OH, EtOAc and CH2CI 2) to give
desired am de product, conpound 17, as a-38ellowish to white 10
solid. General Procedure 58 .Q O O—| O M ~OH'6'"CH3 Booty BocN BocN

BocN i ,L251-§%§P—’9‘é§—ﬁé—N er +e Booty BBo H yCH HBCON O 0
0OX r CH Fr CH3 1. 9HH3C CHr-5 C'4 CH 1-6 NNNi-CN-R Br N- NBoo
NN--CNHC CH3N Cd GaBmg H X- RS\ %BD"F,,N;UZ@ F~C NoW Cl
NH2 CI NH2 CI NH2 15 -4 114 r." . s — {S

1- (t-but oxycarbonyl I di neMe@8bar boN il cecaici d N1E(3 1691 1000

ng, 4.97 mol) | ed ¥# MeOH (5 nL)/ Tol uehe nL) afd then
cooled to OC. TMS I met hyl si | 34 @Fazonet ha@R&F%)( 7. 45 molieiRas

t han added drop-w se éker 15 mnutes with sonme bubbling observed.
The color started clear and slowy turned yellow. The solution S

stirred for 20 10 minutes at j& emﬁrmad t mt@rreﬁr re
over 30 m nutes. sol ution cent

renove tol uene to" Brd 1.n3a5 g of 1-#z butyl &

1, 3-di carboxyl ate 12 that { u | N

bei ng purified (99%-erdee el d) Ko},d,sm}goo@utylo% net hyl 22

azetidine-1, 3-di c3t¥%¥y| ate (1055 ny, 4.90 mmol
THE (17 nL) and tA8§ cool ed8¢¥ 0C. MeOH (0.397 L, 9.80 PRSP Chh d
Li BH4 (14.7 mol) were added sequentially. Theé&%Hct i onMNuResDM Fed

‘to roomtenperature over 3 p-nsihen 10% aqueous " N“
}“;N zrgilgane ;“'N P[)
o oy CH,Cl, r CH
/F o - oW 3 I
o NHe \@i\o "
Cl 2
Z10(63%) 2:11 (85%) 2

3-Azetidino! (2-2): A reaction mixture of N-benzhydrylazetidin-3-cl HCI salt (2.76 g, 10.0
10  mmol) with palladium hydroxide, 20% Pd (dry base) on C (400 mg) in 50 mL of MeOH was
hydrogenated at 55 psi for 48 h. The reaction mixture was filtered through Celite pad and washed
well with MeOH. The filtrate was congentrated under vacuum at room temperature water bath. The
residue was treated with ether {(3x30ml) and the solvent is decanted, The solid was air dried to give
571 mg of HCI salt product {2-2) as white solid (52% yleld). 'H NMR (400 MHz, DMSO-D6) & ppm
15 3.33(s,1 H) 3.63-3.80 (m, 2 H) 3.83 - 4.09 (m, 2 H) 4.40 - 4.58 (m, 1 H} 6.18 (d, J=6.32 Hz, 1 H).
3-Hydroxy-azetidine-1-carboxic acid tert-butyl ester (3-3): To & cold {0°C bath) stirred
solution of compound (2-2) (570 mg, 5.20 mmol) in 10mL of EtOH was added Et;N (1.8 mL, 13.0
mmo!) and di-tert-butyldicarbonate (1.702 g, 7.38 mmol). The resulting mixture of clear solution was
sflrred at room temperature ovemight. The réaction mixture was concentrated by vacuum. The
20 residue was portioned between EtOAc (200mL) and 0.5N citric acid solution (30mL; brine {30mL}.
The organic layer was dried (Na;SO,), then concentrated by vacuum to give 899 mg (2-3) as clear
oll (52%). 'H NMR (400 MHz, chioroform-D) & ppm 1.42 (s, 9 H) 3.78 (dd, J=9.47, 4.42 Hz, 2 H)
4,13 (dd, =9.35, 6.57 Hz, 2 H) 4.49 - 4.63 (m, 1 H). -
S-MemaneéuIfonyloxy—azetidine-1-carboxyllc acid tert-butyl ester (2-4); To a solutien of
25 compound (2-3) (466 mg; 2.6 mmol) with EtaN (0.75 mL; 5.38 mmol) and 4-(dimethylamino)-
pyridine (33 mg, 0.269 mmol) in 10 mL of CH,Cl; at 0°C was added methanesulfonyl chloride (0.25
mL 3.23 mmol). The resulting mixture of brown color solution was stimed at 0°C to room
temperature for overnight. The reaction mixture was quenched with NaHCO; , then partitioned



potassium sodiumtartrate tetrahydrate (Rochelle's Salt) A(30 m.) and
Et OAc (30 nL) were added and the solution stirred at room

t enper at ur §gPNGdo2@s M NUt es. The organic | ayer was sepay 05,@&%7
then dried (Na25(4) and concentrated to afford 674 ng of t -butyl

3- (hydroxynet hyl )azeti dine-1 30 carboxylate 1-3 as a crude product
(clear oil). The product was used directP$-In the next step without

3 SR SR BN 550 S ok e
(1.0 L, 7. 20 OSPy. hos Ao Abroray sl o Gechybien wits ASramApESghyiDthe divgte was
PCT/ | B2005/ oommntrﬂwszanmmmwﬁmayucﬁl ysfidwdel @O%y8d).niH. NMB. (3B MHz,

ol ) were adddBrosesopspmed. day(sain)@ﬁswammob@jdj\dsfﬂas £Hz] 2 9. 28Qdd) 10.36,
done slowy.. él'géqizsgh)lgtﬁog irmed to it over 1 h. After 15 h,

sat ur at ed ueous nd then the product was
ext ract ed th 042(5%0%3'3? 15‘6 e éﬁa‘e'ﬁi’gﬁ r‘?ﬂﬂ’%@ﬁ’a@fagaﬁ%%sé‘}&?'%‘[‘%’e
were washed witthe was ichasge(velh cpmpounci@idb@oq mea 2 3bmnol); ddremenyrazele &5, 128w, 1.21

purified by flresdl) anth Newrats g raipéry of BB efgateR rinadl.) wbre mL ot OUE! 1hacdsbieganasre
- 100% Et OA\C) wad nﬁércfvﬁ{}él’l at :WO 88 W hniRfes. mé ré%&io@ﬂlxg}e | wa @ PJB& l?euegx‘?}itOAc

NaH (95%

it. 4- Brormp&?0 az"('))a" %@%t WS?%? 5\5/\5'%) pied 'ﬁlt]d 8°§ﬁ'€i° (a}‘Féwas dreg
m xture st 1% r dij2:8p4). |“!9" coropnsiated by YRyt °’d@§° mg of (26 asuatpecpll £35%). {Hh MMR (400
sol uti on heat edHz DMSG0E) Hpinei362 1133 (s atHu4.0 (6,2 Hique oL (WIS, 1@56.22r(n), 1 H)

was added andgrhen R {dAs, 1(HO ). The organic extract was dr| ed

Na2S™4) and conce ed, hr oyl ort of. ..
gl lica éel W th SOE% Eﬁ%&c Eﬂ%%@st&amﬁ kT 5@(3%0 P’U%fo ’ﬂ]?zetki"ﬁgf
was used direcPovRl B8 deleactiqne Frixure of dP’EIE%'"%/ (gd}225(’!!915?7 gmgolhypnd
2. 68 mmol )20 1-bg{pir@ddiataxiihordd (27, 227rmb,)0,89 minol] WItHHQAE (4D ing. I\ER pimol phdmb.ej DMSO
ferrocene) di chja0paga vbnad:; to1 £ iGtosTEhen PackARpfaoMmE) (o &adz dé@ﬁﬁon(vﬁ%dm The

9.10 nmol wer,
R O A
Sol Ut i on was AP TE MR KA HRPT BroMiEeltn 83 8 bAestvelh e neite
(50 nL) was achdedractdtheithoHR ixc0 pia deneviBsmidx The agaricliayendagidriee (Na;S0O,), then
5(5 Bla/ZEtOé)A /ﬁgnccem.ﬁt%ed;y ».laadm{ a8 rbREs ot theh RIMGINthRughl diic# YeiPpadd elied Rvith
% c X I I :
crude 1-7 usedorTe: +E0R08 8 e i3 PRGNl Bie) 0ol o8 of (2 ol By 9
ng, 11.4 nTTDI) ‘()ﬂ_et@. tl Hz,cl fqﬁlﬁ-B 3;:.-pm121g-1.27(m,9H)1.28-1.34(m,6 ) 1.41

di chl or obi s(t mwmnfwﬁ%pmsné)wmaamdma H2) 2 ()3 I8 - Srtf (MOt MEB31mBH). |

ELI\/E E):fo m., gengas &S@utinos -(436-amifib- ﬁwﬁﬁdmws Mﬁpheﬁ}é)ﬁh&y]ﬁ}rlmmﬁﬂ&on
ga e &Eﬂlﬁ 1@1@&%@@ r%_\% r :%Wa&ré:é? paﬁ %ia 93nd3

80C. After 16

added. The  soT BEBHORARPReRP B ARSARTERF T g 7%%&?%& in o

m.) was added.of Pidengraiuseli dimetiayether, \gakydrousc®MER wesdipurgdd iwith N [fe1 218 iputesg then

concentr at ed. PHMIPRLRCIL@E Mg 8.0p wiriol wedaddyd drkd @6iinueB tOpiifde Ggth P Iy ahdher 36

afford 1486 n'gmrglfles (ﬁ;]notmr 1% ﬂa bépsoﬁl%n ({319 ‘\@% Q%mol) Jv ﬂd@e@aﬂ;r p%ﬁgﬁth N; for 15

(Sg\c/)\é(Znifg)O on excﬁiﬁ’%?s“ wgweggﬁﬁf‘) ‘&'@ﬁ?‘] 8%6‘4?[%96{?@%“ mixture

hexanes ( 500 nﬂ@} fiteTgdethrouxm Befte\nad andwasheth welwith MEQHMB'G Gﬁmtﬁoxﬂeﬁormmm@@bv
for 1 day. 1-Qacad. Uheesidu @ds pariibibbradbal Exaab €00 MOMRXKs Aunitsd wco;som (2

Tl ) "as addsido ml}End @ L'P;the\eﬁﬁmaa,;ema%qnﬁ{ twbof ﬁn Gontryallift SQJuHrE)'fHE'
2nd the wash Ve, Fex i Py Bicke sputy po {10 ?chs e

NH3/ MeOH a9d d8%MefHHg collg theglgsirgd frastipn igationd|4atymg of (2-10) as a brown color grease (92%
yiefd). 'H NMR (400 MHz, chloroform-D) & ppm 1.17 - 1.26 (m, 9 H) 1.80 - 1.87 (m, 3 H) 4.04 - 4.18

{m, 2 H} 4.20 - 4.33 (m, 2 H) 4.34 - 4.41 (m, 1 H) 4.79 (s, 2 H) 5.02 (d, J&=7.58 Hz, 1 H) 7.04 {t,
JB846 Hz, 1 H)7.33-741{m, 1 H)744-752 (m, 1 H)7.53-7.58 (m, 1 H) 7,59 - 7.65 (m, 1 H)
7.72 - 7.78 (m, 1 H); LCMS calcd for CasHzsClzFNsOa (M+H) 523, found 523.

45 5-(1-Azetidin-3-yl-1 H-pyrazol-4-yi}-3-{1-{2 6-dichloro-3-flucrophenyl)ethoxy] yridin-2-amine
{2-11): A reaction mixture of compound (2-10) (421 mg; 0.81 mmol) with 4.0 M HCI in dioxane (2.0



concentrated to afford 374 ng of 1-10 as a gumy solid (78%. To form
compounds of formula 1-11 , the foll ow ng exenpl ary procedure can be

fol | owed. qui val ent of 1-10 is dissolved In
BT P N

and t hen nol ar equi val ents) 40 and/or coupling reagent

nol ar equivalents) is added. To the solution is added X-R (1.1 nol ar
equi valent), where X Is, for exanple, d-78Br, |, OVs, COCl, CO COOH,
et hyl ene or car bonat e and R !s a desi red group such as those shown

in the exangl e&thed &eldp Sl of Gl Wasotiped atjoom tPraRaiAlS, /i 2.05hputst | THE, fepction
stirred at rt fminurelwhs corf2ated iy FEcie Tha residuel wesdireated WIthEtOA . Jave precipithtads solid

extracted, drieds frl{eNﬂ%ﬁQ?d)was&BdeﬂiﬂMc[ kg the-ﬁhﬁe&lirldd'&aﬂfuﬁﬁblgme £78khg of

purified by pu | .
D o o ar(éi )ang dQI%]S‘rQEfd%E i-rdr a1 % 83_{ %ﬁ Wﬁs)%bhm
PCT/ | B2005/ 002689 (M 31 338 5 HEa 34 rﬂ:j"géé (g ’§§w@+ ﬁ‘ﬁ‘d)r”"
meso2cl OWE RS5S¢ (m, 1(H3GEY BdYER-BNpO5 He, 1'&')77%'@31(!“!42”!\3 88(sor HUBHZ BN IH9RE(s,
N 55 psi H HOl 18O D,N.C MO 62 %und 423. 25( 529 2 44(91%

2-1 11 HN NBoc QB Nﬁ@‘of%nn% 18tan¥e agﬂe%]t@ ﬁN‘ TB*:;IE? |a3Nroc6Jurel Toa
i

01 NI-12 \T9 Pd(d
22 (98% Pd(Ip( O@'%P?(“TR @we r#“'N° "]“r\g‘lﬁ'

'JO 4M HCI N I\L‘e"PPﬁ'ﬂBredﬁai’f’@d Rlky\| bemple(bl eq.). t’!re resuiting mixtuge) is ghired “Fd*NNcPt room
CH3 1 \ O A51 +dwmperautd i ovBinightiTte Mactof/i@lureNisbpartiffondd p@B&én EIOAG (200 (85 %hd

3- Azeti di nol (lsatdrhied ﬁaﬁcﬁmamram 2R eotmrg ;i (5d¥ni eTHe ygdhiy lager @8 drdl NaZsaY), then
'{léjr ysg‘;tse§ 2036 : rgsrate n%ﬁ vacuum'rg're)rrﬁf%e*l R@%gllbaﬂb%msmeq{(% llcggs% r%S’c@ I-Iiaz w0.1%
HOAc bufier) o collect the desired fraction to alford (2:12).
Alternatively, compounds of formula 2-12 can be prepared by the foliowing exemplary
20  procedure: To a reaction solufion of alkyl amine (1.0 eq.) with iProEIN (dlisopropylethylamine) (3.0
eq.) in 2.0 mL of DMF Is added HATU (1.5 eq.). After stirring for 30 minutes, compound (2-11) (1.0
eq.) is added. The resulting mixiure is stirred at room temperature for overnight. The reaction
mixture is partitioned between EtOAc (200 mL) and saturated NaHCQ; solution (2 x §0 mL} and
brine (50 mL}). The organic layer is dried (Na,SC,) and concentrated by vacuum. The residue is
25 purified by Dionex System (5% to 95% McCN:H;0 w 0.1% HOAC) to collect the desired product to
afford (2-12).

General Procedure 60:

N B
N—N
Me;SOI

NBoc -0
NaH/DMSO
o Na.HIDMFI Qo
H 2(69% e
= ) 34 (89%)
or-r OH
CH N-N
sb NBoc 4 /,\bﬂl-i
CH3 [ 4M HCU/Dioxane Cl  CH, 1\
ﬁ 2N ————— o =N
CH,Cl
PA(I){PPhs),Cly/ 22 o NH
Na,COy/DME/85°C
3-6 (68%) 3-7 (63%)

30
tert-Butyl  1-oxa-8-azaspiro[2.5]octane-6-carboxylate 3-2): A solution  of

dimethyisulfoxonium methylide was prepared under N, from NaH 60% dispersion in mineral oil
(440 mg; 11.0 mmol} and trimethylsulfoxonium iodide {2.421 g; 11.0 mmol) in 5 m! of anhydrous



hydrogenat ed at 55 psi for 48 h. The reaction mixture was filtered
t hrough Celite pad and washed well with MeOH The filtrate was
concentr at acuum at room tenperature water ba

resi due ‘ggﬁy‘g%ﬁgﬁywth et her (3x3om ) and the sol veny&irlsg%@%(gu?’
The solid was air dried to give 571 ng of HC salt product 2-2 as
white solid (52%y| eld). "H NWR (400 M—lzzs-DMSOD6) b ppm 15 3.33 (s,

1 H 3.63 - ﬁé 3.93-4.09,&_2 4. 40 - (m 1 H
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ng, h0 74 m(rml ) (danele2 HED1 By 66610, 0G0 Ha @) Plhb@ el 722Hz( 1 HRS - mga(.ﬂza;@?;amla)s
w th KOAc (247,hg gp% NP sd10bund
15 m nut es, then E)d%fgfg( sztj-@ﬁ(s('go)%%&%mpﬁ%o %\7\%\? %di?ﬂ e
resul ting mi xt ¥ red at 80C under N2 for overnight. After |t

cool ed down to rooﬁ1[(4-teeﬂmh9r5di (2i6aichiom8-fiugroohenyBethgrdpyridin-B-¥-Hepwateldugh
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0 95% MeCN:H;O w 0.1% HOAc buffer) to collect the desired fraction to afford 76 mg of (3-7) as a
yellow grease (63% yield). 'H NMR (400 MHz, DMSO-D6) & ppm 1.41 - 1.55 (m, 2 H) 1.59 - 1.71
45  (m, 2 H)1.81 (d, J=6.57 Hz, 3H) 2.88-3.00 (m, 2 H) 3.02 - 3.14 (m, 2 H} 4.08 (s, 2 H) 5.17 (s, 2 H)
6,14 - 6.27 {m, J6.57 Hz, 1 H) 7.05 (s, 1 H) 7.40 - 7.49 (m, J=8.72, 872 Hz, 1 H) 7.51 - 7.60 {m,



hexane: Et OAc/ 3: 2. The filtrate was concentlrated by vacuumto give 250
ng of 2-8 as a clear oil (97%yield). "H NWR (400 MHz, chl oroform D)
S ppm1l.1 0%0.%70 {4y 9H 1.28 - 1.34 (m 6 H 1.41 -ijﬁgm(,gy;m@”l—b
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resultl ng mxture was stirrgdjat 85C un e, or overnN-glﬁt &ﬁg

reaction mxture was filter thr o Celite pad ed V\B|? Cha
@ Thelresi due was

with MeOH The f V\kém%k% was c@hcent ed bz?[
partitioned bet d sat uf &l ed® HCCBOS lution (2

x 50 nL); brine (50,pl). €OMSEQEINI C |aye'r;“w( ), then
concentrated by vactitm The %dlﬁé(’im}s Relad Msg,gt)o(py Bi ot age system
(25 M 100% CH2Cl 2; 100% CH2fM:ADke 90% CH2CI 2 with 40 1094 OH) to
col | ect th@odesired fractlom"‘co afford 421 ng of 2-10 as a brown
color grease (92% vyield). 'H NWR (400 MHz, chl or of or m D) S ppm

1.17.1.26 (m 9 1.80):1.87 (m 3 H 4.04 018 (m 2 -

4.33 (m 2 H 4.3'°”a|4TN(m 1H) 4. 78-S, 5.02 (d, :
1H 7.04 (t, N 1H 7.33 - 41(m'I\H) 7. 44
1H 7.53 - 7.58 C|1|h)‘*2759-765(m1 7% 7 78 §
LCMS cal cd for C24H2§(;12FN503 ( M#H)cHp ) fO 23. é|5 GHy

5- (1- Azeti di n- 3- yl - MeOH

H-pyrazol 4-yI ) - 3pfedad 7o -dl"hlo cf)lum,;zophenyl)ety

yridin-2-amne 22l méod €action mxture of conpound G110 2121 ny;
0.81 nmmol) with 4°0°"M HCl I n di ox&a@%2.0 WO 2006/ 021884
PCT/] [ B2005/ 002837 75 5 ni; 8.1 mwl) in 5n of cH2Cl 2 wid®®irred
at roomtenperature for 2.0 hours. The reaction m XtNre yas

concentrated by vacuum The residue was treate ) c. The
precipitated solid was filtered off and washeg Wel | w tR_kt OAc,
hexane, then dried under vasnanto gi ve 275 ngy 2-11 &s a sand

color solid of HOl salt 84%y+etey 'H NVR (40D Mz, DMBO-D6) 6 ppm

1.79 - 1.89 (m 3 H)_3.56 (WATUEH) 4. 35 Qlscrg 5.40 Is, 1 H 6.23
(d, .=6.57 Hz, 2 H) 7.09 (sPMF H) 7. oB4m 1 H) 7.59 (dd,
.=8.84, 5.05 Hz, 1 H 7.73 - 7.83 (m “86ns, 1 H 8.12 Is, 1

H 9.20 1s, 1 H. LCW5 calcd for Cl19H19C 2 0 (MtH) 423, found 423.
Conpounds of formula 2-12 can be preparedspy the foll owi ng exenplary
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to afford 2-12organiél tager n@ss \dBkd/ , (NeSORO Uineds filtefedf dwavgh asilRa 168! crad, lolted  with

prlepfr ed b?féot Pﬁexireie{dm R TRX GIfFRE AWdé cobbnirdtef BF Waddum @ ghvel S8CHG QN ethyl 2-

solution of a

(di | sopropyl et X'Fm‘ﬁp On%o’gy %'ﬁgmz rXHaB%nL@E«%\E%Q‘Ta yﬂ{ﬂ! ol (Qg%dlela) I—TAIFQR (00
zZ, chloroform- 5 ppm 091 .02 (m, 1 H) 1.26 (g, ~6.99 Hz,3 H) 1.29-1.36 (m, 1 H) 1.63-

1.74 (m, 1 H) 1.79 - 1.92 (m, 1 H) 3.02 (s, 3 H) 3.98 - 424 (m, 4 H).



mxture is partitioned between Et OAc (200 nml-) and saturated NaHCO3
solution (2 x 50 mL) and brine (50 nL). The organic layer is dried

(Na2SM™4) 828 jrated by vacuum The residue is 25 B 5ok
Di onex Sys em@@gﬁ?o 95% McCN: H20 w 0. 1% HOAc) to coll ggﬁh?%ogg%é%?red

product to afford 2-12. General Procedure 60: HN N~] 8,0 OH NN
iSAogNﬁ?égo NBoo Me3SO NBoo J NaH/ DMBO 07& 1D 0- 'O 3=1 96DC (69 x)
- - AQH . . L
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tert-Butyl 1-ormolipvihBAgpi o OME W3} toaned e Gsutinglityya as €1red at S07C ungri foufpur
3}‘ di met hyi sul fofmsOTrieUdadiBr Mikturedibas yafitignee petves EsDRbeRONNAL) dna rsatbiated BBCO,
I spersion In ' r I ' ki ;
trimet hyl syl f o@ﬁﬁé&%ﬁ Lq) e (':4’2 g@ég% ‘ T&%é%;%?ﬁ Gd (42.50.). then anhy. T o
VO 2006/ 021%54vepEF 1 B5EHE] as 9 ol of 40 n%’f"ﬁg‘g" g’bf'lf["f”cﬁﬁ’ 6‘9“’"”“
1- Boc- 4- 0x0- | - F5ded. vefi- 86 Bt bidacy HaQ-@8 -098 {m. 11H) 498~ 129 (B3 k) ot ¥ (Mh 15} 149 -
of DMSO was atehgeh, dHpPs s€08 (fhe Hy @871 4.1M(gr, 2HKT45 (¢, JABE9 184, R1H).4GMATAI@ T
Lg{rg‘:?ggrjﬁ tga%‘%%igh;ﬁgggﬁﬁng??mnwﬁwm_ poured Into ice-H20 and
[ I
washed with H20 (3(5)(? ): bri ne%é“'b{%%"%ﬁ%l'ﬂ:gﬁw rofogagayﬁ\léb'g °§1'Qt“ﬁéﬁl}
concent r at 81 bYycloRiPaRRRbRYIe\i&L)] A49agHon gnigyre PWW"“&%@&@FIW' { Mmoo,
yi el d). ' H NVRig(ghttoiizibordi{oatvhe BSTramai Wb KOAR (98 mg, 3710 mma@)in (g miaf DMFO

1.71 - 1.84 (my : ; 2 : .
24 3. 52-5 78 | asPulgdd with® for 18 mihded, Hen Radilap),CRC, (132 A§, 0(18Immol) was added, The

4 ydr oxy- 4 ( (e [heark S, b0 oo uner e for umpign, e °2°.-°""€ o e
e pyr azol -1 - yPTRRBIOHS USRI i Ml Mo R nad Ancyegnes Wal Dac T fivte
m xt ure of 2¢onpasuERthc®d Mvith P (3pp50 ML) Cbringr0)mL). Fhejorganic layer was dried (Na;SQ,), then
4- (4,4, 5, 5- t et e bylvaduidr. dhoreaer visarenditeréd hibugh-shiver get phd: aBd Sytedlod
ﬁbl )1 ion m;oml_) %&%ﬁ%&ﬁ?ﬁe@ﬁ%{gq}ﬁ% irégéh By Vad¥l ©gfvb 98 rhg 61944) %W a yekowDil
©(08% yield). R NME (00 Fatiz nloroiin-D b pom 088168 7836308 Hz, 1 H) 0.90 - 0.96
(m, 1 H) 1.20 - 1.24 (m, 3 H) 1.29 - 1.34 (m, 12 H) 1.62 - 1.74 (m, 1 H) 1.84 - 1.97 (m, 1 H) 3.96 -

25 407 (m, 1 H) 4.068-4.14 (m, 2H) 4.15- 423 (m, J=14.27, 644 Hz, 1 H) 7.73 (s, 1 H} 7.77 (5, 1 H).

Ethyl 2-{(4-{6-aminc-5-[1-(2,6-dichioro-3-fluorophenyl)ethoxylpyridin-3-yl}-1 H-pyrazol-1-
yi)methyllcyclopropanecarboxylate (4-6): A reaction mixture of compound (4-4) (643 mg; 2.01
mmol) and 3-{1-(2,6-dichloro-3-flucrophenyl)ethoxyl-6-iodopyridin-2-amine (4-5) (5§72 mg; 1.34
mmol) in 20.0 mL of ethylene glycol dimethylether, anhydrous (OME) was purged with N; for 15
30  minutes, then Pd{Il)(PPhs).Cl; (71 mg, 0.1 mmol) was added and continued to purge with N for

another 15 minutes. Another 1.0 N NaCOQ; solution {6.0 mL; 6.0 mmol) was added after purging
with N, for 15 minutes. The resulting mixture was stirred at 85°C under N, for ovemight. The
reaction mixture was filtered through Celite pad and washed well with MeOH. The fllirate was
concentrated by vacuum. The residue was partitioned between EtOAc (200 mL) and saturated

35 NaHCO, solution (2 x 50 mL); brine (50 mL). The organic layer was dried {Na;S0,), then
concentrated by vacuum. The residue was purified by Bictage system {26 M CH;Cl; 100%; CH,Cl,
100% to 90% CH.Clx:10% MeOH) to collect the desired fraction to afford 600 mg of (4-€) as a

brown color grease (91% yleld). 'H NMR (400 MHz, DMSO-D8) & ppm 0.96 - 1.10 (m, 2 H) 1.15 {t,
J=7.07 Hz, 2 H) 1.74 (s, 3 H) 1.79 (d, /=6.57 Hz, 3 H) 3.95 - 4.14 {m, 4 H) 5.66 (s, 2 H} 6.08 (d,

40 =657 Hz, 1 H)6.88 (s, 1 H) 7.43 (1, J=B.72 Hz, 1 H} 7.49- 7.62 (m, 2 H) 7.73 (s, 1 H} 7.88 (s, 1

H). LCMS caled for CagHaaCloFN.O3 (M+H) 484, found 494. HPLC purity 85%.
2-[(4-{6-amino-5-[1-(2,6-dichloro-3-flucrophenyl)ethoxy]pyridin-3-yl}-1 H-pyrazol-1-

yl)methyllcyclopropanecarboxylic acid {4-7): To a reaction solution of compound (4-6} (377 mg,
0.76 mmol) in 5.0 mL of MeOH at room temperature under N, was added another solution of 20 N
45 NaOH (2) (1.5 mL, 3.04 mmol). The resulting miixturé was stirred at 80°C for 3 hours. The reaction
mixture was concentrated by vacuum to remove most of the MeOH and acidified by 2 M HCl to pH
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H 4.03 (s. @47955 5.66 (s, 2 H 6.08 (d, ,M.82 Hz, 1
H)686(dJ”" 44(tJ872Hz 1H)751-758(m
2 H 7.58 - 7.65 (m% 7.73 (d, J=1.52 %z, 7.78 (s, 1 H.

LCMS cal cd for C27H32CI[2FN504 ( M+H) 81, f nd 581 HPLC purity 87%
4-((4{6-am no 55,13@2 di hl&gﬁps ' ugrofh yl)y? XY] py M(ML}

1 H pyrazol - 4 - - 7] chi 0
of conpound 3 % rrrml) 4. n dPo
m.; 8.1 mol) i H2CH2CI2 was stirred at roomterrperature for

2.0 hours. The Freactl on m xture was concentrated by vacuum The

resi due was purifiegeby BEmonex system'( % H 95% MeCN. H20 w 0.1 %
HOAc buffer) to ccﬂadﬁm—gb@ desired f'% C'ﬂso afford 76 ng of Q 77)
as a yellow grease 663 yield). 'H NI\/ROQ4 D6) 6 ppm1.41
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To a solution of 5-bromo-3-[(R)-1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-2-ylamine
(12.83 g, 33.76 mmol) in anhydrous DMF (100 mL) was added di-tert-butyl dicarbonate (21.25 g,



4.2 HOA~ ayOb 0* B'0 OCH3 (1)MeSRC Sr 4.1 EL3N DVAP 4-3 (74%
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4-1 (577 ny; 4?@bim’réﬂ"§39fﬁwl'9|fprl=£88¢um(lmd¢ nitrdgen1Ig the mixturewes)addeucsaDiiad Nal SO,
ng; 0.4 mmol) bowtid @00 o), Gtd24dratted with) EOAD Bx2b0 Gitfl fﬁﬁtohﬂﬂﬁe%%xfr&were washed
chloride (0.4 mth wﬁtels (Smwlr)iL Q?eNJI-E:%Ls{l énﬁ rlgnemﬂ%gn"qngd Q\é‘ar %%5‘ CRi!ler filtration,
suspensi on was stlro Eﬁg ggv o enpe DU
overni ght. The CYARATRNOM I AR  VEFN \A%{’&"gqﬁb"ﬁﬁl‘?@l&“w Pﬁ"’N&'ﬁl@&‘ (zter'ﬂé?'?"’maf'""m
partiti oned®bePhfadhetoxpoyigin-g-pianingrvys ebiathed ag aprofftvitle NAIMSDB (1CHIG 1@0% ek
m.); brine (50'HMHYA (OWSD-ds AOYRRL G shaxaem)vm(dﬂﬁmeﬂsg((wm@ﬂ)m @, t1h?625 (@, 1r|]-|)

filtered throughs g :;H)qasgge%ﬂga‘g s, rg]ut ed with 20 hexane: Et CAC/
filtrate was conce rate to

e 880 e
{((methylsul fo ﬁl’ oy ﬁé‘t“ﬁi}l‘} c‘%F’tPﬁF ?qf@gér% ”fﬁ?é (%\%disl‘¥%?ff'l8w -RgpY-
(99% yi el d) . PRRYRdineRyanipeif 19.58 ) @mrmqurw@ (68 mLDwaladded]poiEsiyrrpcethte
H 1.26 (g)5J%01268 gH11,4 78 nirfol) lan@ Bistpihacdfatofdibibronl (1629 b, £0361- mehot) 4THE miktutd) was
1.

PC‘T’ ? | ézg(%g /m 00%8?)155&1 & cha?ged mﬂb "'"%9&'9‘“'69 %(’ et Pk&lppf)&g#la%p?{ 8241 384 mmol) was

2- ([ (et hyl sul PEAYI T8I o kA et el oGl B ien traoimas, anghon s
= (1 (et sur P80 DO PR Bt s s
oil (240 ny, ~6didted mﬂ’Détl)yi swlhlh (moaml.nhncnfntermﬁoma chitd paaIakhich lvas wasBed with Ry

m xture wagp St adeta®d TR cotBhed HEdcetNe sdidion {‘)IQH'EL) wWaOWhshed Jlﬂ‘%vafe?%gob% brine
mXxture was pa{15(5 ;nl.)og%ctj:lnpde ovWELboE tA% ﬂlt‘a? fon anJT1 congenf’?ahon, ﬁm resiﬁe was pl rm a
'-‘Illca gel column eluting with EtOAc/Hexane (0% -50%) to provide di-boc protected 3-[(R)-1-(2,6-
dichloro-3-fluoro-phenyl)-ethoxy}-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborotan-2-yl)-pyridin-2-ylamine
as a foam sold (20.59 g, 97% yield). 'H NMR (DMSO-ds, 400 MHz) & 8.20 (d, 1H), 7.70 (d, tH),
25  7.63 (dd, 1H), 7.47 {t, 1H), 6.20 (g, 1H), 1.73 (d, 3H), 1.50-1.13 (m, 30H).

To a solution of di-boc protected 3-{(A)-1-(2,6-dichloro-3-flucro-phenyl)-ethoxy}-5-(4,4,5,5-
tetramethyl-[1,3,2)dioxaborolan-2-yl)-pyridin-2-ylamine {20.34 g, 32.42 mmol) in CH;Cl, (80 mL)
was added a solution of dry HC} in dioxane (4N, 40.5 mL, 162 mmo}). The reaction solution was
stirred at 40°C oll bath under nitrogen for 12 hours. The reaction mixture was cooled to ambient

30 temperature, diluted with EtOAc (400 mL), then washed carefully but quickly with saturated
NaHCO, until the water layer was basic (pH>B). The organic layer was washed with brine, and
dried over Na,50,. After filtration, evaporation, and high vacuum drying, 3{(R)-1-(2,6-dichloro-3-
fluoro-phenyl)-ethoxy]-5-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-pyridin-2-ylamine was
obtained as an off-white foam solid (13.48 g, 97% vield). 'H NMR (DMSO-ds, 400 MHz) 5 8.01 (d,

3  1H), 7.27 (dd, 1H), 7.17 (d, 1H}, 7.03 (t, 1H), 6.12 (g, 1H), 5.08 (bs, 2H), 1.81 (d, 3H), 1.30 (s, 6H),
1.28 (s, 6H).

Toe a sfired solution of 3-{A)-1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(4,4,5,5-
tetramethyl-[1,3,2]dloxaborolan-2-yl)-pyrdin-2-ylamine  (4.2711 g, 10.0 mmol) and 4-{4-bromo-
pyrazol-1-yi)-piperidine-1-carboxylic acid tert-butyl ester (see procedure 11) (3.9628 g, 12.0 mmol)

40  in DME (40 mL) was added a solution of Na;COs (3.1787 g, 30.0 mmoi) in water (10 mL). The
solution was degassed and charged with nitrogen three times. To the sclution was added
Pd(PPhs};Cl (351 mg, 0.50 mmel). The reaction solution was degassed and charged with nitrogen
again three times. The reaction solution was stirred at B7°C oil bath for about 16 hours (or until
consumption of the borane pinaco! ester), cooled to ambient tamperature and diluted with EtOAc

45 (200 mL). The reaction mixture was filtered through a pad of celite and washed with EtOAc. The
EtOAc solution was washed with brine, dried over Na;SQO,, and concentrated. The crhde product



solution (2 x 50 m.); brine (50 nL). The organic |ayer was dried
(Na2SO™4), then concentrated by 10 vacuumto afford 812 ng of 43 as a
yel | ow oi 'szfb@ozlaﬁh NVR (400 MHz, chloroformD) b ppm

0. 85(dd, J=7.36 3 16kz, 1H) 0. 88-0. 98(m 1H) 1. 18- 1. 29(m 3H) T Be- B MEH 1H
)1.79- 1.94 (m 1H) 3.96 - 4.08 (m 2 H 4.07 - 4.17 (m 2 H 7.45

(d, J=3.79 Hz, . LCMS cal cd for C, Ol13Br N202 (M+H) 274, found
274. HPLC p rlw 95ffV Et h i{ .
2-{[4- (4, 4, SRR A9 7 Jica pel ol TSR Yl EIGAHIANG syptem (0% E1OAG to 100% E10AG)
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bi s(pi nacol at ejpeh, BRIARMeLaRE MEhve ssoAWD! ) Wi th KOAc (991 ng, 10 10
mmol) in 10.0 nt ofTDIVB Was ggaﬁ\% ’*&g N2 for 15 m nutes,

PdCl 2( dppf) 2CH2CI 2 {’fz? o g 153% SRgiete: 3‘“?'?{8'9“?"&‘?1‘!'?‘71 r%"d'" -3-yl}-
m xt ure wad®st P¥azed YB'P'PB’@@"UﬁW'NE"@ teyt-buty) estefi(396 7 MIAT.83mmelldm methenodls vak)
to room tenpeoraichioremetbdne (AL ] was eddameN ACiidioRine ¢ stnfLy. Omg Bolition wisetifsator abudt
was hed wel | w f%uﬂr%ﬁhe]&ﬁo@éﬂbﬂvﬁ@%&np&@e "‘ﬁéscﬁ%ﬁtg @%Q@ Yol artd2H(8 r ﬁgduéwas

50m.); b
concentr at :a:j " g‘i}&g'%"%)”’e’"%ﬂ& a] g”a'P °"\A%g°"?'ﬁe\«,eéasr\ﬂfe| k; e g é’gepf"ﬁ\% s‘i'”lt'i‘% Hth
gel pad, and e?"ﬁ‘f"é’ﬂ'eW'FhW“hWé%ﬂ‘i@"’ EeidirRm 596 to 30% ydth pijlinaar gradisniyoAdter lyophilization,

concent r at 48 b¥l(Mele@rohiaro-giluoe-Bdt)-apxifs-(piferain-day-Yrebyrartk40i)pyridn@8/idmine
yi el d) 'H NM%cétﬂQQraMameﬁ aé ek 961.3{‘4@ mB), 78RWeld; 0% (Hibtle putity! 98384 . ‘ﬂ:fwn

Hz, 1 H) 0 90

(m 3H) 1. 3‘@" °f2 %%%IH%&" T("ﬁn 63 4.y 14y 1 78, 1), 346 (s, 1H) 7.7t $HgR83 (o,
25 4 07 m 1 1 8020 1H), £.57 fos(3H). 499 ap. ), 258 (m42H)2.53fn, H11 4sem, 2t na (s,
Hz, 1 H) 7. 73 g3.1.78 (diBH)7 1. Rm( 2H). MSHive 450EM 1L

2-[(4-(6-amp no 5-[1-(2, 6-di chl oro-3-fl uorophenyl) et hoxy] pyri di n3-yl) -
1 I+pyr zol -1 &, yl) E J cycl opropanecarboxylate (j& j: A reaction
m xt ure of 43 nmg; 2.01 mmol) and

3-[1- (2 6- di chl or o- 3-f | uor gphenyl ) et hoxy] -5-i o #d di n- 2- ani ne 45 OH
(572 ng; 1.34 mmol) in .0 nmL of ethyl ene col di et hyl et her Y~
anhydrous (DVE) was pur with N2 for 15 30\ njnutes, then @
Pd(11)(PPh3)2CI 2 (71 0.1 nmol) was added and continued to ge

with N2 for another 8 rrinu es: Another X N NaZCOB solutifbfl (6.0

m.; 6.0 nmmol) was of= aft gin W|t TM o mnute. The
resultlng m Xt urle \SII’WC un ér or- ealgm e
reaction mxtu HItere'él rou B pad and | with
MeOH. The filtr3g concentrate avadlum The r ue S
partitioned betWeen Et OAc (200 nml-) &nd saturated 35 sol ution

(2 x 50 m.); brine_(60 nmL.). The organic |ayer was drleEl(NaZSO4

then concentrat edThy? vERAIN Phe™ [?é?sq -Riehierergrtuorocphery)-ahiopls-@iriperigdiet-vi-1H-
system (25 M GHREI-2yHAE5n-2GRAIG: & the BOOLaR (pre@@ireCsid (G0 gl 0ZB8MRGb) intGH,Cl, (2
co: lect thegs d?ﬁ. ) WaladkibcaOt] ©A21hL, BbdMintbn QR stkBd RF ad fifikes® roBm tJ&rpemare The
col or grease

(m 2815 ?%ﬂ(&waﬁ%’esr*@%fﬂﬁ?%%m%%ﬁ@ piey i s ity
3 H 3. 95 _ 4.y aprem ifmpﬁfats"%’ﬁ'e(@dwwmm%mw By &4CS-MEznd a*@f cpmpjege conversipn to
6.88 |'s, 1 H) 1k degrel product, BaB2 i), wag addpd. 7Thd Geaction weLexfranted vithEtOA: 73« 1039L),
igzi) LPESC (s, dhed der Na@@rﬂ@&r@&tr&t&f to GivStartetidd WDS abdit Bbia £ A4a-elerhiHag-(1-

ri

2.1 (4 (6-am é ;%"“éf%n“w Fok R S S e T I
1 H pyr azoI ] ] cycl opropanecarboxylic acid (L-7j: To a
reaction sol ut| on of selo¥ppooinecet Beid FF-(4{G-eminG5-116(2.6diohigro-Bfiudse-ghensl)-ethioxyl-
MeOH at room tpgries-yfiipyiaol-t-Aisterdi -Wasoxo-dH@ dstan@éhag, 030k wriodh QGO (Oml)

45 NaOH (2) ( jwa? a&%d LléHQﬁmeg mmIPﬁssBl@e%% li bl B¢ %t&%t "Hl@ %ﬁ@n \%&s sqirrﬁlqor%

80C for 3 hours. T was concent q,é vacuum t

renove nost fmi’iuf?é aﬁ\?&ﬁ—feﬁﬁﬂ"tﬁﬁ\"d’wn Léﬁ”%?“’ﬂewml‘"et"ﬂ“’ “Edé%ﬁd?i’g'm

5-[1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yi}-pyrazol-1-yl)-piperidin-1-yl}-2-hydroxy-
ethanone. The product was purified on a revgrged phase C-18 preparative HPLC eluting with
acetonitrile/water having 0.1% acetic acld from 10% to 40%.



brine (50 nmL), and dried (Na2SO4) and concentrated by vacuumto give
324 ng of 4-7 as a.yellow solid. (92%yield). '"H NWR (400 Mz,
DVMSO-D6) 6 ppm0.92 - 1.04 (m 2 H 1.57 - 1.72 (m 2 0
(m 3 H 3".V§§°"-6’°211.8i“8 (m 2H) 6. 46(s, 2H) 6. 89-7.02 (m 1 H)lﬂf Q&mw‘g}%ﬁ?m
2 H 7.527.63(m 2 H 7.73 (d, .k1.52 Hz, 1 H) 7.94 (s, 12.19
(s, 1 H. LCvs calcd for 10 C2,H 9Cl12FNEEB (M H) 463, found 463.
HPLC purlty 87% 2-[(4-{6-am no-5-(1-(2,

6- di chl or 033- f | uor ophenyl ) et hoxyl pyri di n-3-yl }-1 H. pyrazol -

yl ) met hyl | - N- r@enégliProgeduad:opanecar boxani de (48) (R = M, R' = H: To
a reaction solution of (4 ES 1.0 eq.) with iPr2EtN (2.0 eq(%iln 1.0
m. of DMF was added HATU (:lff%lob‘ After stirring for SOHQQELH’QES -
al kylamne (1.1.eq.) was gdded.ll The resulting m xture vvasu-sntl at
roomtenperature for 15 ovefnig fht. The reaction nixture

partitioned between Et OAC 00 m -) and saturated NaHCO3 oI ution (2

X 50 m-) and brine (5 P )1 The g .gank el ayer wag dichg | 2504)
and concentrated by~xpy i e ) hee based by
partitioning bet Q t CAc 300 rf 2% ur at AR S0l ut i on’

(50 m-) and brine {50%1L). The organic layer was~afigd (N¥2SO4) and
concentrated by vacfium The residue was treat ed wigh 1.0 nL of H20
and |lyophilized to affor ocedure 6

CH3 00 NQ CH3 %@E)"ég?ﬁbm‘bﬁs“teg% was "” i B e E"d‘io?"é%l‘ﬁ %E"%W
Cl N(BOC)2 ~O mrtamsm figk WasequPPedaih a)rmbe SpRITe- ThgMagk wa @%'S%t"'ﬁ%
am O /O Q | welted b&h iaMchinogenehd P8 RRN8 M@} & 1.0IM PrarElsol@idB in\ THRwaHRGH@ed.
Q C3 /| 'm'élw '&(U%_‘?%% R R0 R4S ro-bhenfhl et B zirka-yiNykdzdB-y))-Fmdthyl-

Eﬁ)? 12 N-C:\I SIE:Z N_proplonlc acid (procedure (0]1 gA,' Mcrlnr/mg) 19 Xrﬁtpdrmﬂ TH\= (P 0 NL)% ﬂtrgducgd Grlhe

resulting mixture was stirred at amblent temperature under nitragen for 5 hours, and 6 N HC! (1.1
mL) was added slowly, and then HO (1.1 mL)} and MeOH (7.4 mL) were introduced. The reaction

15  mixture was stirred continually overnight. Most of solvents were evaporated in vacuo, and thena 1
N NaOH solution was used to adjust pH to 11. Water was added, and the solution was exiracted
with EtOAc (3x30mL) and dried over NapS0,. After filtration and concentration, the crude product
was purified with a reverse phase preparative HPLC eluting with acetonitrlle/water containing 0.1%
acetic acid from 10% to 60%. After iyophilization of the pure fractions, 2-(4-{6-amino-5-{1-(2,6-

20 dichloro-‘g-ﬂuoro-phenyl)-ethoxy]-pyridin-3-y1}-pyréazol-1 -yl)-2-methyl-propan-1-0)  acetate  was
obtained as a white soiid { 21mg, 22% yield),

General Procedure 65:

N—N
Boc /Boc
T)c / NaH N
N MsCi, NEt3
DMAP
T ———————-
CHCH, 7——N
OH k%
Br
CH
/ 3
f > N
1:1 TFA/CHaCl2 Mll EtaN
DMF -
Vs
Er
25 Br

To a stirred solution of 4-hydroxy-piperidine-1-carboxylic acid fert-butyl ester (7.94 g, 39.45
mmol) in CH;Cl, {100 mL), cooled to 0°C, was slowly added NEt; (5.54 mL, 39.45 mmol) followed



F 25 F To a solution of

5-brono-3-[(Fl)-1-(2, 6-di chl oro-3-fl uoro-phenyl) -ethoxyl - pyridl n-2-yl
am ne (12x83od02:®84 76 Mol ) in anhydrous DVF (100 n - )pci@falsiRghy
di-tert-butyl dicarbonate (21.25 g, WO 2006/ 021884 PCT/ |1 B2005/ 002837
-80 5 97.35 nmol ) and 4-di net hyl am nopyridine (0.793 g, 6.49 mol).
The reaction was stirred at anbient tem8@rature for 18 hours under

nltrogen d sgd olutio
and ext rag Hﬁ&g‘ﬂ%@lﬂg&% n{E %%a"%mpﬁ%é@ deﬂg(é;t r%@t é-g phLe
was hed with \Mfﬁé frred S&’T%W”?‘“’%&‘l’“'gﬂ‘da mixgipvap pedad watpragmigly {Edigetion
over Na2SO4. Aifith &H:Qhi (B x B mL)deilowedsy Apyimp #id-80x) arsineinokdl gftthevsivery im velsuy iatfogied

di - boc pr ot ectsanbifanduiRaypbiidink1 Lalbdiyi@iatid e bty Zsibd 44 @I vihitd Sbiid (11.00 g, >09%

Coria (15 ESX ‘@“B&W"%‘m*&?&%%ﬁﬁ S50 3553 B P U | §8
1H), 7.83 1%, , 7.48 (t, 1H), 6.25 (q, 11-1), 1.75
(d, 31-1), 1.39 |STO @ktlr_fe)i solgtlor!@f Q-Qrom@bﬂrazofﬁdﬂaﬁml?ma mmoibifl ablydroghi DNFO(G5

protected 5- bryoded ©APC, heat Zlofy adedi NAHOES firl MR olh 78.133 mmol). The
et hoxy] - pyri d'sglut%nma@mrrgc?ff%zz 5§£Q: éﬁ%ﬁ% %&Mlp@emgc;&o%yﬁc baid ter By

added pot assi um ace
bi s( pi nacol at 658 HdFdh 1198 ™) yas aﬂéﬂ%\"fmﬁjhe repEfian was,hegipeto \RSC overnight or
degassed atdd ®nhircereumpiion bf the pyrazgie iy NWIRe eThei reastion wak eapled to room temperature and

Pd( dppf) C 2. Cidfet altaédl(28 AL Jelowedty eRffiiBrioh Wi B10AB.(THe GombihBE exirdlderédiashed with
m xture was d%&ﬁ‘é{éf’g% Rﬁ WQQ% Mﬂp%e&‘h@ﬁ R%?g. ahb‘ Bcﬁn‘é‘en'érér(g?t% aﬁ&&‘g (HP&B
lid

stirred at 8 r nit

nes Cool eq t o PN ol 2 er Ul piey oM Olko TS DN Fed
nL), and filt asieg srhmerWoraat@eqphr eluting (WiVhi08hn ExRachexgneth dod 255 EPAcheries 29
acetate. Tioe @ANig HeEkbr@idylazdsgl-pibaidite-tirbaic GoldXon-Bty) esténas ARIHt8 esks 1Yo b4

wat er (5x100 glise, JRidy Wi 2 & L% (%e% Etoﬂé)ﬁbxﬁl{eb %n&&% aw% 'EHJIEIIQFCDCI;, 400

filtration an ocentratlon resid L&
oo AP b e I 4, S 85 B ez 147 G,
protected 3-[ @R)-1-(2,6- dichloro-3-fluoro-phenyl)-ethoxy]-5-(4,4,5,

S5-tetranet hyl - [ 1, 31623 dbi@si BIof-@lbroroPyrido)-1-Pypiperbing: 12calpbie 42R terﬁﬁuyaesiee(sm

sold (20. 9
7770 (o, 1y S oo L8P ki, ML R em"@% %;*ﬁ% %&ﬁg% g g o
1.73 (d, 3K), lemggratrepst Fﬁ‘sé‘é' ’ opigP %PD§8| R PREPno fhedpivants r'%i?"é‘%“l' feuo,
3-((R-1-(2, 6304 B resideBwas dzﬁmlwdpmﬁﬂ-l §15 enLh oRne]pHI thel salutign §as adjusted to 8 with
t et ramet hyl - [ hydioxidh eisib XcodWori @} (& Brordo-prazoldiyy)ipibeifiing- Y1 ami ne (20. 34 g,

32.42 mmol ) in CHZﬂ gsod? d?kn#‘) r ﬁa‘i&l‘?gt g éﬂlné'?'z k3 ﬁnFnXI :E'SMF (:stm )
di 4N, 40 SEP fhlg T o
ot A0 o1 190008 RIS M %lgar?sm) #51 315of & S s, MaktviRgie M? PR
cool ed t o anbiMehin DN, freshipwpdel wascaddagiand the deaglion Wastingdoveraighoatieom temigeaiyre.
washed car ef ulwayer wbe adged anlf thy stidtiowSabdtict &th EOBHCOD Mt Te cigafic stutidalivas

| ayer was basiyGsHel Wit brine, Hﬁ‘ed%tﬂ%'z o] HEAGS 2MPGHEE R JQhJor}o Ridrd1 2.4

dried over Na oration, and high vacuum

drying, 3-[(R )oyr_al_zot-12-@)61I ?tE%PIEﬁr%m%{agp thg, %XS% eleld)

f1 uoro- phefyl ) - et hoxy] -5- (4, 4, 5, 5-tetranet hyl - (1, 3, 2] di oxabor ol an- 2-y

|') - pyridin-2- geammﬁbcamaa gobt ai ned as an off-white foam solid (13.48

g, 97%yield). 'H NWR (DVBO-de, 400 MHz) 8 8.01 (wh 35 1 H), 7.27

(dd 1 H, 7.17 (d, 11ll), 7.03 (t, 1H), 6126®1H) 5.08 (bs
1.81 (d, 31-1), !J,BO(a 6H), 1.28 (s To a stirred

sal ution of NN N~N

3-[(R] - 1(26ch|c Hp o53- N;;Rgpyl) eth ] Salh 4,5, 5- &y
t et r amet hyl - 'abo n=2=y#) - pyd |n yI— (4.2711
10. 0 mol ) an 4- biygro- razol " %&j cafb ljiﬁs] aci d

tert-butyl est ef See proce ure 11) (

i NHz
F
To a solution of 3-[{A)-1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(1 H-pyrazol-4-yl}-pyrazin-

2-ylamine (295 mg, 0.80 mmol) in anhydrous DMF {4 mL) was added NaH (60% in mineral oil, 30.7



40 in DME (40 m-) was added a solution of Na2CO3 (3.1787 g, 30.0
mml) in water (10 ni). The solution was degassed and charged with
nrtrogen t “ETLHE To the solution was added Pd(PPR3hd6dRsbodph

ng, 0.50 ‘Qbel?%y e reaction solution was degassed andt}?har gogd( W th
nitrogen again three tinmes. The reaction solution was stirred at 87C
oil bath for about 16 hours (or until c@asunption of the borane
pi nacol ester), cooled to anbient tenperature and diluted with Et OAc
45 (200 ni)® TR 48P  Freristyrg was gitses at ambiepttemperatyfedyIdnn niicopm{ar G h, and then
celite and was#adthedesutforiyloGrriperifing 1-caftioive adido tetkbuty) nestan $220/8 sige @.8Q rortol) was
lza(r) :) g/eozil g |8 2dP&@%du%2meam@Mmi§fgéf ﬁ@O"C-EhBatﬁfof&h [HderCHitrebenV¥Ad cooled
col umm el uting E %%?)%@ﬁ naeters &1 g%nﬁ%%@%k%'% %6@? @&i%tﬂ?bm
afford 4-(4- {6“’ ch thgn ] fm ed ovel Nazso4 e crude product was purified on a silica gel column
-1- (2. 6- di Bl otoopravide| ﬁ@r{@ﬂlphe-ﬁﬂﬁ)-i-@tﬁﬁbbtg!ﬁﬁwmrmﬁnﬂ -Sthax/pyrpzin-2rilopyrazol-y yl)-
- pi peri di ne- | pipaisinexyriokyiia adiditelBity eshiibsd wheioht (2€sTmg} 863 yigr). 65% yi el d,

- 95% pur it y) with al'oR£ Q)tutig'l %5 4- &Mrﬁ%%rﬁmﬁl@ﬂ%%%m &@n%thééppyrazm =24y}
(MF1)'.-To a sol uti

4- (4- (6- Byrqpli) piperidine ] -caTbRRaicsrid byt ST (258 Marl 18y mrmel ISt W3R adeRd
n- g yl(} aTOngyf”&Ti‘El/ﬁmVI (t; "pi-r)pé"PF mim@wasearreﬂ@kymréwt églﬂﬁz)era‘t'farf‘t?{};;thgy After
ester (56615 npuapdation thenesidue was dsbiaiimhett{abo! (ALS) mL),Gind dasodolified ome tehasegphase
(30 M-) was aéQstpﬁMiu’é‘M@éﬁ@ﬂE v.‘ﬂlgoemmlw&@ﬁooﬁﬁlnld& 'OQ% N8 bl with&inear

f bout 1 h
sglrvgn'? g wer e é)rg' rgﬁ é% é id Plerelydoﬁ'hzapn %\@'1%%%' ‘{% @mf"ﬁherrgf Aangr -
and purified oHP%d‘PéWMﬂz%ﬁdB@W@“fQ'aﬁWéﬁ%‘%ﬁt Wapecbigipptaet hiteriglid\125mg.

acetonitril e/ wenseyieldi th 0. 1% acetic acid from5%to 30%with a |linear
gradient Ahter lyophllization, 15

3-[(FT-1- (2 6- Eén%mpﬂrjgaﬁ%.poro phenyl) - et hoxy] - 5- (1- pi peridi n-4-yl -11

- Fpyrazol - | am ne acetate was obtained as a white
solid (410 rrg, 78% yi el d, 100% HPLC purity, 96.4% as). 'H
(DVBO-de, 400 MHz) 8 7.84 (s, 10@1 7.68 (d, 1 H, 7.50

3 (

7.46 (s, 1 H, 7.37 (t. 1 H o&"83 (d, Haq‘_;% 602(@-3‘ , 557(bs
oH), 4.09 (m 1H), 2.98 (m cR. 53 188( o) 1.82 (s
VB"NE450 (M1 ner al

3H), 1.73 (d, 3H), 1.70 (m 28.
(111 \\rang (((/° ---~/ N NN NN

Procedure 63: N HCI ~OAc OH
/ p\ N—NC~OACIJO—|I\/B:0H2 41) gbl%OCH NIGHa CIZCI CH3 C
Fspensi on of

F]1 \\ NFC NH B
3-[1-(2, 6-Di chl oro- 3- fius p-pH'éznyI ) - et hoxy] - 5- peNﬂzdr n-4-yl -1 H
pyrazol -4-yl)-pyridin-2-ylanmne as the HC salt (procedure 6) (150
ng, 0.288 nmmol) in cﬂ?@gbgnzéﬁazoiﬁyrﬁk NN, %ﬁarﬁé&%u@m&'ﬁbﬁbs&r@m&%ﬁ%d@(ﬂ&ﬁﬁ

ol ) and gé I r{eg mg, 8 ¥7 mmol{nwar:]sugo%ed % a s%:%%ﬁ‘oF f mfgﬁmmo g ﬁ {2, g:drgh!oro 3-fluoro-phenyl)-
ethoxyl-pyridin-3-yl}-pyrazol-1-yl)-propionic acid (69 mg, 0.16 mmol}, tiiethylamine (0.024 mL, 0.17

mmol} and 3-dimethylamino-propylamine (0.022 mL, 0.17 mmaol} in 1.6 mL of DMF. After stirring for
3 hours, the reaction was concentrated by rotary evaporation. The residue was purified by silica gel
chromatography using gradient elution of dichloromethane, methanol, ammonium hydroxide to

30 afford 2-(4-{6-Amino-5-[1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-pyrazol-1-yl)-N-{3-
dimethylamino-propyl)-propionamide. (41 mg, 50%).

Ha

General Procedure 68:



reaction was cooled to OC and acetic add chl orocarbonyl met hyl ester
was added and stirred for 1 hour at roomtenperature. The reaction
was noni t%ﬁ%&?o 5z M5 and after conplete conversion tGcriBgdesss~ed
product, er 3 n.) was added. The reaction was extracted with
EtOAc (4 x 10 m.), dried over Na2SO4, and concentrated to give
guantitative yield of acetic acid 2-[4-(-46{6-am no-5-[1 30

(2, 6-di chl oro- 3-8uor o- phenyl ) - et hoxy] - p ridin-3-yl}-pyrazol-1-yl)-pip

eridin-1 -yi]-2-oxo-ethyl ester (164 quant) To sol ution of
acetic acid

2-[4-(4-(6-am no-5-[1-(2, 6-di chl oro- 3-fg uor o- phe(r)wl ) - et hoxy] -
pyridin-3-yl}-pyrazol-1-yl)-piperidingb-yl]-2-o0x

hg%: ester (164

ng, 0.296 mol ) 1in MeCH (4 ~NHvas ad DLi OH (7 298 nmol )
dissolved in 1 nL of water. reactl stirr for 30 35
mnutes at roomtenperature in which LGA showed-igonpl ete conversi on
to the 1-[4-(4-(6-amino- 5-[1 B THF /

-(2, 6-di chl oro-3-fluoro-phenyl)-ethoxy]-pyridin-3Fyl}-pyrazol-1-yl)-p
i peridin-1-gl]-2-hydroxy- ethanone. The product wWels purified on a
rever sed phase iC- 18piphgsadiaibbiyete HP4E @LuBil ngmol) tvas &ided o @ r§°C egaltiane pf

having 0.1 % aﬁféﬁénﬁgﬁc@brﬂwe éﬁ&\m 1§P/?nﬁ19|) hOPar POmE) MérOstriBP4or 5 minutes, 4-bromo-

PCT/ 182005/ 0028 &%ﬁ% ofehier @%@‘%ﬁmj RSk

%> 0 O CH3 Pre#'e
C NI-12 rt. NPBthyiarbamigaciter-byl Pﬁ*_ef 4519, 38 RGP RS 30 The BARIONE Ao p
in an oven tandwamotoadon emperaiury amd dtir ogmight. Femesstiinaras codfiselo PG and fiigred. The
equi pped Wi th fukdbRel SWiREe b¢ abtary ToapordiarS KTheo@siduaTRéasS @ilrifiet tyNslica egel

0 bat h d d mo-
L e

2- (4- {5- Ami no- eyrpzl- 2') Bhymety-garamis aFiPE?BPB‘Y'Bﬁ%'ﬁ%1 ¥ idxy] - pyra2| n-2-y
| )-pyrazoi-Il-yl)-2-methyl- propionic acid (procedure 5) (0.1 g, 0.221
mol ) in angydiRHsa Pridfsedu 68 ML) Was introduced. The resulting
m xture was stirred at anpient tenperature under nitroggi for 5
hours, and 6 N HCl (1.1 nlL) was added slowy, and then O(1.1m-)
and MeOH (7.4 nL) were ||~iuhr|.|oduced e reaction 15 me e was

stirred continually overdnijght , MIst-0{-Sbl venNusere eva eaaed in
vacuo, and then a 1 N sol ut| was Use d] usi-H to 11.
Wat er was added, and the Bsol ution Wa% extractB wth c (3x30n)
and dried over Na2SO4. After filtration and concentratign, the crude

product was purified wit h a reverse phase preparative HPLC el ut|
with acetonitril e/ wapdym kygite 40.12iané® emel)wvasaddadite 2 selytign ‘F’IACHWWRVW
After |yophili zakjGrndfin DIRE (OWiLe Aferestitrihgdtas 10 BAuted; & Gotetion n&-@ﬂqr&m(’ﬁibn@ acld

30 hi 3-f1 methyl ster in DMF (4 mL) was added. After stirnn ior 4 hours, the Iieat:;tiori was pangl?;zd
I C or o- uar

| - pr opan- 1-3| é’@@‘f’g'f tat?)ﬁ?‘g%%%'p%s&gsevs\hley 35 7"?"]‘219 o oélgopm y
yi el d). Gener alexiactedevithr ethy meetate. g gom nqqapnpqqlcmases were dri ‘over MgSQ, and

concentrated by rotary evaporation. The residue was purified by silica gel chromatography using
gradient elution of ethyl acetate and hexanes to afford 2-{4-bromo-pyrazol-1-yl)-propionic acid
methyl ester (733 mg, 77%).

25
General Procedure 70:



/ ~ /" NMC, NEt3 DVAP D\Y) [IYl CH2CH2 DMV N-N OH bMB Br N /CH3
N 1:1 TFNCH2C12 N-N Mel, Et3N/ NN DWW / Sr 25 Br To a stirred
sol ution y- pi peridine-|-carboxylic acid tart r
(7.94 g O@(’ég&yoq{sgf in CH2Cl2 (100 ni), cooled to OC, (ﬁ%yd(,?,s%gﬁ
added NEt3 (5.54 nL, 39.45 mmol) foll owed WO 2006/ 021884

PCT/ 1 B2005/ 002837 -83 5 by net hane sutteswyl chloride (3.06 nmL, 39.45
mml ) and DVAP (48 ng, 0.39 nmmol). The mixture was stirred at room
temperature overnight. To thd%fi xture was added water (30 niL).
Extraction wth CHC 2 (3 Xq n) followed by drying (NaZg and

removal of the solvent in vacu ?Lfor ded

4- met hanesul f onyl oxy- pi peri oy tarboxylic acid tert-butyl eerd®r as
a white solid (21.00 g, >99% JYyield). '"H NWR (CDC13, 400 8 4.89
(m 1H), 3.69 (m 2"H), 3 31 (jm 2H), BEW4HQs, 3H), 1.95 (mY 10 2H),

1.83 (m 2H), 146( R astW‘utlono 4gro < pyrazol e
(10.44 g, 71.03 |n anhydkous co \ 0 was

sl ow y added NaH(@nn al oil) (3.13 g, 78 he

sol ution wa stlrre oL, 1 hote at OC.

4- Met hanesuf f onyl oxy- pi perl di ne-| - car boxyl ic acid tert- l)ut ester

(19.82 g , 71.03 mideytiopaidicitabng d145Rma) "h\rﬂilefﬂ%mkléﬁeﬁdeﬁ'qm'umai Y&
to 100C over ni Agkite-5et-(2kiahiator 3 fugopieoyiiEtionfpyitin3lyd-pyazkizadipeployic Nivid. méing
][ efllct io 3 \Qlas cat @6 mb, 0. 150N ICARRUATHFS . SRD) andMeOH (@ﬂﬁleﬂAieZQmmg)ovemigm
ol I one y ex

W th sat urat af Anirds o %ﬁf&"ﬁmﬁaﬂ% e DRSSl ot Sl TR o
concent r at &Y t¥hang! pas agded %ng 8P pas adjustedto 7 w#th 1 M HCI The phases were separated and
pyrazol - 1- yl ) -t gseeclsiphase Was exragiedoyithidichleremethane. Tihe bambinkd erganisphases were dried
olr ange oil . hThﬁero:inzsm/aﬂte&urdn& icGrdentrbitsd DY rétry ieGabo@fidn tefwa@@mrﬁwmz,s-
eluting wt WP ex: e

4- ( 4- br ono- py 3%5%{5%- -y ?ﬁﬁ}%@y&ﬁpyﬁ@@ﬁ} %élq% f’a%&g%‘it%'dt ent- @6%]

ester as a white solid (10.55 g, 45%yield) with a Rr= 0.4 25%

Et QAc/ hexaitfes,GeperalifrpcedurdiZi'e as the stain). 1H NVR (CDCl 3, 400 MHz) 6
7.46 (s, 1 H, 7.43 (s, 1 H, 4. (m 3H, 2.88 (m 24 2.10 (m

2H), 1.88 (m 2H), 1.47 (s, 9 © To a solution of OgN
4- (4- brono- pyrazol - 1-yl) - pi pery ne | - carboxylic acj.d tert-butyl
ester (500 25 ng, 1.515 nmmol )~{n CH2CI 2 (3 nL) was ded TFA (3 nL).

The reaction was stirred at roofiNtenperature until i ndi cat ed
conpl etion of the reaction. The | venttgNHaer e renovedy dn vacuo, and
the resi due was dissolved in I\/b (15 he pH of the sol uti on was
adjusted to 9 with hydrOX| Nnto afford Ha [ ]

4- (4-brono-pyrazol -1-yi)- p rPd . To a sol ut} SN

4- (4- brono-pyrazol -1-yi) - p Idl ne (375 nmg, 1. INH2 i n DMF (3. 26

m.) I

To a stirred solution of 4-(3-{6-Amino-5-[1-(2,6-dichloro-3-fluoro-phenyl)-ethoxyl-pyridin-3-

yl}-pyrazol-1-yl)-pyrrolidine-2-carboxytic acid methyl ester (105 mg, 0.21 mmol) in THF {5 mL) was

added 2 M CH3NH; in THF (1.06 mi., 2.12 mmo), the mixture was stirred and heated at 55°C for 18

20  hours, LCMS checked that the reaction was completed, remove THF, the residue was purified by

prep-HPLC to leave 4-(4-{6-amino-5-[1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-pyrazol-
1-yl}-pyrrolidine-2-carboxylic acid methylamide (30 mg), yleld 28.6%.

General Procedure 72:



30 was added NEt3 (230 pl-, 1.63 mmol) and stirred for 5 m nutes.
Met hyliodide (Mel) (1.63 nL, IM Ml in DW, freshly made) was added

and the r ' stirred overnight at roomtenpera
was addedeﬁﬁgb@@éygil ution was extracted with Et OAc (4%&%203‘%@2%?%
organi c solution was washed with brine, dried with Na2SO4,

concentrated, and dried in vacuo to affard 4-(4-brono-
pyrazol -1-yl)-1-net hyl - pi perl dine (251 ng, 63%yield). 35 General

Procedure 66: 'bw N-NH\H ne@®9 N-NN-N C CH3 NI | NaH Cwr /
AN HC /| N~~ N+ 1Yl [/ Nt | CH3 INS | Cy Cl CH3 INS | I2H,OVBO
ry 2 N F] / C N/ NHE  #IF To a sol gt} on of N-N"
3-[(R)-1-(2, 6-dichl oro- -f%-phenyl)-etho y]-5-(1MpyrazoI’ yl)-p
yrazin- 2-ylam ne ( , 0. nmol ) i ncH rou 1'_ (4 nl) S
added NaH (GO%H}@"EQ oil, 30.7 )V 2837
-84 5 ng, 0.80 ). m xture g stirregg,at anbi Bture

under nitrogen for £25 h, and then 21.3 #
4- et hanesul fongl oxy- pi peri di ne-1-carboxylic acid tert-but g ester
(223.5 ng, 0. %60l ) was introduced. The reaction mixture was
heated to 80CtLekdoMgath for 0.5 h under nitrogen, and cooled to

anbi ent t enper.at Ungrbulfbi-gil4, BB R .@é—mﬁ%roiaﬁ-zlybﬂ%&d&ﬁoam%ﬁ 210BS
extracted wth . ' ine, ried over 2 .

b et LR o 03 M Rl A 3 ol
4- (4-{ 5- ani no¥¥? Py 10 £ W A ARSI BmEhE-R(Ik Ry iRk ). 3. & HiRERIMan (& BP9
-2-yl }- pyrazoh49-mi|of DMBi Jbe redftion mixtuewisostiydd at rapmi temiegattre thntiy h. Ssteewas
as a Wwhit @o SOkddek foARbreddion FBAGrY toCdudnch tHeDredctio®| EIOAO Wadfthen added to extract the

4- (4- (5ani no- Gz [ 1= (2.8- g - - - 0222 |
1oyt azol 1. "5‘9“3. Al Ly BORE el ol NESB: TAE sty ity b 36 i
my, 0.48 mml §*8 ‘}‘F?%@Yeza Rrqen yolige gt regiRpe, a8 cprRouRaAial (142,91 4-56 mReL 76%). H
m xture was shMR (48@IMEz. chlprbiomm®) & remplci2ds. U2 B) T.89r(s. @rtd 7190 (s, 1 HAB.8%(s, 1118, The
evaporati on, reliduewasisedior thesexritepIeaction Glitiodt fifbbdpanieatiod.2. 5 ML), and was

purified arev asg r rafi HPL ting W LA o
acetonit r??e/ %\,'gt &EB r%%igi%i %%?1 QES'J‘%@_/O g@gt t?‘%: g%imgf W%aﬁlﬂg Idli]nesilir&'Ig dichloro-3
gradi ent of 1RGOV 8’6?1’8 YIpyipip-gamine (21-3a):

3-[ (R -1-(2, 6-di chl oro-3-fl uoro- phenyl ) - et Bo¥y] - 5- (1-

pi peridi n-4-yl -1 H pyrazol - 4-yl ) - pyrazi n- 2- yWam née acetate was
obtained as a white solid (125 ng, 54 %ypedd). 20 CGeneral Procedure
67: H3C N CH3 OH ~ L~

NH;

(&)

Cl
F

Compound 21-1 (1.0 molar equivalent) was added to a solution of compound 21-2a

(Compound 21-2, with R substituents to give 2,6-dichioro-3-flucrophenyt) (1.92 mmol) In 20 mL. of

20 DME. The mixiure was stirred at room temperature under a nitrogen atmosphare for 30 minutes

and then dichlorobis(iriphenylphosphino) palladium ([1) {0.05 molar equivalent) was added. Sodium

carbonate (3 molar equivalent) in 4 mL of H.O was added to the reaction mixture and the resulting

solution was heated to 85°C for 12 h. Altemative bases used were CsF and Cs,CO; in with 1 or 2

equivalents of boronic ester, and at room temperature (CsF) or 80°C (all). Water was added to the

25 reaction mixture to quench the reaction. EtOAc (150 mL x 2) was then added to extract the

aqueous solution. Dry EtOAc layer over Na2,S0Q,. The Na,SQ, was filtered off and the filtrated was

evaporated to give a dark brown oil residue. The residue was purified by silica gel chromatography

{eluting with eluting with 0—10 % MsOH in ethyl acetate) to give the desired product, compound

21-3a (2.05 g, 53.6% yield). 'H NMR (400 MHz, chloroform-D) & ppm 1.60 (s, 1 H) 1.84 {d, /~6.57

30 Mz, 3H)5.07 (s, 2 H) 6.06 {q, £6.57 Mz, 1 H) 6.89 (d, J=1.77 Hz, 1 H) 6.96 - 7.06 (m, 1 H) 7.22 -
7.33 (m, 1 H) 7.67 (s, 2 H) 7.80 (d, J=1.52 Hz, 1 H).

_ To make compounds of formula 21-4, the following exemplary procedure can be used:

sodium hydride (1.2 molar equivalent) is added to a solution of compound 21-3 (0.87 mmol) in 10




O-(\ H3C I~CH3(N-CH3 HN CH3 N-N H2NJ N-N HATU, Et3N F C CH3 N DWF
FCA CH3N O C NH2 C NH

O (7- azabe\ﬁ'é%dﬁh@fsﬁi 1-yl)-N,N, N , N -tetranet hyl uroni U%Rﬁﬂﬁ)?
pent af l uoride (HATU) 25 ()6 ng, 0.17 mol ) was added to a ution

of 2-(4-{6-Am no-5-[1-(2, 6-dichloro-3-fluoro-phenyl)-
et hoxy] - pyri din-3-yi)- pyrazol 1-yl)-propB®nic acid (69 ng, 0.16

TG et byl S 1 PE 7 e b T sigaSatfom eyl B g progeneumpsatyye 0 min

After stirringndiencompoyyp2Le 1tm9@r?<@a%!w)dmﬂdﬂﬁ% TheyRruling solytiands Hegred to BS05C

evapor ation. Tdne2 heBlatu{20vwhsis pdted foitiededofongiiktire & qyerich the Reactiom.t EXGAEEIWL

usi ng gradi ent) ghish la&ibd% ofteé HeQGROR! HRMR OREEDANR)er oRPNREO.Y The NaySO, is

gy?zo?%di to %@e e?f ipé\ éﬁe fi IHTte is evgpo*afea OrTSB rsﬁldue |s)purglf,?]8 su jca gel chr&mﬂto%apw

) - pyr azol -¥- y|(a"mn9 \(ﬂg‘ Et%%t'meam it "pfrd@ﬁw ?’°EH°bEﬂ"tBP+§.‘ 074 vigig)

50% . Ceneral Procedure 68: WD 2006/ 021884 PCT/ | B2005/ 002837 - 85 H3C
N-Boc HO H3CgenerdiiPReédurd¥a- NH DEAD Br THE'Y THE 5 Br

Di et hyl-azodi car boxylate (0.48 niL, 3.1 mml) was added to a OC
solution of triphenyl phosphine g, 3.1 mmol) |n TH
After stirring for 5 m nutes, N4N - pyrazole (0.3 ; mml)

was added. After another 5 mgupes of stirring, (2- hy r yethyl)

met hyl -carbamc acid tart- but esterg(,0.45 g, 2.6 mmol) was added.
The reaction was all owed rmtg, 4§ oomtenperafur and stir
overni ght. The reaction sa ba a-andfllte dj| filtrate
was concentrated by totRry atlon urlfled by
silica gel chromatodiaghy usimg gradi ent e‘? of dinmll or omet hane,
ethyl acetate to afford (Zmf4-brono-

pyrazol -1-yl)-ethyl]-nmethyl-carbanmc acid tert- butVI_ester (541 ny,

879 15 General Procegypechookbo, ublniaR ihabPltefgas 8 NN/

Br CH3 DMF (/ Br

Compounds of formula 22-3 can be prepared by the following exemplary procedure:

15  Compound 22-2 (1.2 molar equivalent) is added to a solution of compound 22-1 (0.24 mmol} and

base (3-5 molar equivalent) and/or coupling reagent {1 molar equivalent} in § mL of DMF. The

mixture is stirred under a nitrogen atmosphere for 12 h, Water (20 mi.) is added to the reaction

mixture to quench the reaction. EtOAc (50 mL x 2) is then added to extract the aqueous solution.

Dry EtOAb layer over Na,S0,. The NazSO, is filtered off and the filtrate evaporated. The residue

20 is purified by silica gel chromatography (eluting with CH;OH, CH,Cl,, EtOAg, and hexanes) to give
the desired product, compound 22-3.

General Procedure 74: )
The following procedure can be used to prepare piperidine-pyrazole-2-aminopyridine derivatives.

N,Boc
Boc ~Boc -
N~ N N—N
N-NH MsO '}l N

(l) —_— B
) 234

oo

: 23-1b

-..l.

25



Sodi um hydride (0.12 g, 4.9 mvl) was added to a sol ution of

4- br ono- 41#pyrazole (0.60 g, 4.1 mol) in DM (10 nL). After
stirring f tes, a solution of 2-chl oro-propio

nmet hyl est‘gpza&mg\%‘yu m-) was added. After stirring ?&/ﬁﬁﬁ%ﬂ]ﬁgﬂ
the reaction was partitioned 20 between ethyl acetate and water. The
phases were separated and the aqueous ph&8%e was extracted with ethyl
acetate. The conbi ned organi ¢ phases were dried eg MpSH and

concentrated by rotary evaporation. The residue purrfred by
silica gel chromatography using gradient el yiy of et hyl
and hexanes to afford 2 4- brono- pyrazol -1 -y pr opi oni ¢ acr nethyl
ester (733 ny, 77% ner al Procedure 70 WO 2006/ 021884
PCT/ | B2005/ 002837 -| C OCH N NN UG—I,CHJ—I

. McOH, THE Cl #N o2t 5 cr
(34 ng, 1.4 mo vvatNrE (0 4 ) ddednr-tzo a so‘F-ut on of\y

2- (4-(6-

Am no-5-[ 1- (2 6- di chI or o- 3-fi uoro- phenyl) - et hoxy] - pyri di n- SZJF} pyr az
ol -1-yl)- pﬁopr’fm‘?’d acid methyl ester (70 ng, 0.15 mml) in a mixture
THE (1.5 nL) and McOH (0.4 m .). FR'stirring overnight, the
reaction was partitioned between ml oronet hane and hal f-saturated
brine. A small anount of 10 et PaNol™was added and the pH was adj usted
to 7 with 1 M Hghe The phases e separated and the aqueous phase
was extracted i chl or onet hane. LT Gh&RBH.SOG! BYgy tifepe qarrersiecaldriyee
dried over Naz2 , filterd&kaafidiconcentrated by rotary evaporation
to give 2-(4-{6-am no- a7 6N

di chl oro- 3-f 1 uor o- phe et hoxy; pyri di n-3-yl }- pyr azol 1-yl)-propion
ic acid (69 ng, 1009% . ral Procedure 71: 91-13 N O NH3 NN

N-N LI/ NN CH3NH2\t f1l EONI HN -4C1 NH2 d N-12 F F
To a stirred -1 H-pyrazol-1-vi)piperiding-1-carboxylate {33-1a

4- (3-{6- Am no- 5- [ 1N&R ,(162- €lj., dxasommel3wes| added porfitneisy ko) a etirrbrb sojufiorpef ritigtiopyragele
(0.57 mmol) in DMF {2 L) at 4°C. The resulting mixture was stirred for 1 hour at 4°C and compound

10 234 (1.1 €q., 0.63 mmol} was then added. The-resulting mixture was heated to 100°C for 12 h.
The reaction was quenched with H;O and extracted with EtOAc several times. The combined
organic layers were dried, filtered, and concentrated to afford an orange oil. The residue was
purified by silica gel chromatography (sluting with 5% EtOAc in pentane) to give compound 23-1a
as a white solid (140 g, 66%).

15 tertbutyl-4-[4-{4.4 5 5-tetramethyi-1.3,2-dioxaborolan-2-vi}-1 H-pyrazol-1-yilpiperidine-1-carboxylate
231

Bis(pinacolato)diboron (1.4 eq., 134 g, 0.52 mol) and potassium acetate {4 eq., 145 g, 1.48
mol) were added sequentially o a solution of compound 23-1a (140 g, 0.37 mol} in 1. 5 L of DMSO.
The mixture was purged with nitrogen several tmes and dichlorobis{triphenylphosphino) palladium .

20 (M) {(0.05 eq., 12.9 g, 0.018 mol) was then added. The resuiting mixture was heated at B0°C for 2 h.
The reaction mixture was cooled to room temperature and filterad through a bed of celite and
washed with EtOAc. The filtrate was washed with saturated NaCl (500 ml. x 2), dried over Na,SO;,

+ filtered and concentrated. The residue was purified by silica gel chromatography (eluting with 5%
EtOAc in hexanes) o give compound 23-1b as a white solid (55 g, 40%).

25 Compound 23-2 (1.0 molar equivalent} was added to a solution of compound 23-1b (1.3
molar equivalent) in 15 mL of DME. The mixture was purged with nitrogen several times and then
dichlorobis{triphenylphosphino) paliadium (Il) (0.05 molar equivalent} was added. Cesium
carbonate (3 molar equivalent) in 4 mL of H:O was added to the reaction mixture and the resulting
solution was heated to 85°C for 12 h. Water (10 mL) was added to the reaction mixture to quench

30 the reaction. EtOAc (150 mL x 2) was then added to extract the aqueous solution. Dry EtOAc
layer over Na;SO,. The Na;50, was filtered off and the filtrated was evaporated to give a dark




yl)-pyrazol -1-yl)-pyrrolidine-2-carboxylic acid nethyl ester (105 ny,
0.21 mmol) in THE (5 mM-) was added 2 M CH3NH2 In THE (1.06 niL, 2.12
mol ), thew@xicihfsyas stirred and heated at 55C for 1&ciABhdEoess7
LCVS checked that the reaction was conpl eted, renove THF, the residue
was purified by prep-HPLC to | eave
4- (4-{6-am no-5-[1- (2, 6-di chl oro-3-fl uordphenyl) - et hoxy] - pyri di n-3-y
| }- pyrazol - .1- - ol i di ng-2- I c.acid nethylanlde .
Vield 2. o0f ok Bielile Meicte S8 bt b SicB 5 hedlodbtpiThiia el oy wer
-87- N-N BOC / 7510 R EORojin hexppesiNg piyg compopnd@3-3a (f1%mMeldk \ CH3 \ R -L 0
iN\ IN ?16 CHs \ Hydropli#idd 19 £q.,02Nifod wagh\added t@ & s@utidn & chihfdund23-3k (0.63 mmol)
Z(:(Bzf |4 g Ié:tBr ; P\ReGH (4t mOUT B mixture was stirrled at room temperature for 12 h. The solvent was
- , , , O- etra - T - ) - -] -
ate (o101). " ERTARY boased o FLERAER, S MuncJeyb@apey i i
4- (di met hy["Qni FRYERR 10i RYE T eBth aspte BP0 & QLRGP e S G“Rﬂgr“ée SRYEG spiyfioy, The
sol uti on of combined organic layer was dried over Na;SO, filtered, and evaporated to give compound 23-5a
4, 4,5, 5-t et r aned 4uolid résidelbb pyocliagsed yeigd- v ) - 1, 3, 2- di oxabor ol ane (6 Mol )

In 40 nL of DWF. ThenhGR6d b Wimill XHER tdRmedlabdofoRig tithe ToAMgt feRRA pRELALE:
o o e Tty b n 05 oy

S
reaction. Et QACOTRRY" { ' _
Et OAc | ayerS ovase (&P Holar eqrivienBiApde £ourting reaaprt £ aelr @Ryivaleny in F arlof PMF.q
was evapor at edlixtue ig ktired ander soniimgyretinaaphads dor 1206 | Wil (205mig)ds1ixddiad th t8e] redction
(1. 3529 H) 4-1523m1mle;m Z&?{én7mé rehcioiVIg icmng mHza) _asqﬁah%adawéﬁ@m@aam ; slsoidton.
is, : : : S r.es was
used for the ngyt%t% °é?|_¥‘2*’r°é’%’;?fafs_f§’§ -\'/;\n'?et'ﬁ%)sl?? is% ’lzjerr%dﬁg f ndpt,li"')r 'F"faI"tcg_’ Sﬁ ?vgﬂqréti(g‘g gveEn
Conpound 21- 3, olkiggits: ving residurois ppified py gllica gglApromategraphy (eluting with CHOH, CH.Cly,
3-[ 1- (2, 6- db chEwna-a8d hexanes) to give the desired product, compound 23-7a.
fl uor ophenyl ) et hoxy] - 5- (1l +pyrazol - 4-yl ) pyridin-2-amne 21-3a : N-NH
Cl CH3 OiN C. NH_ F Coppound 21-1 (1.0 nolar equival ent) was added
to a sol ution é%mﬁwﬁﬁ%&‘ﬁ%glzlzza (O nmpound 21-2, with R
subst| tuents to give 2,6-dichlorof'3¥f1 uorophenyl) (1.9 j_'f‘ﬁ)l ) In 20
mL of 20 DME. The m xture was stiffred at roomtenperatyre under a

nitrogen atnosphere for 30 g na; and t hen "Gl CHg X
di chl orobi s(tri phenyl phosghi a9 | hyco L
equi val ent) was added. Sodi arth,g)nate (3 nol ui velhent) in 4 nL
of H20 was added to the reafti®n m xture and the re 'uIting
24-1 242

3-methoxy compounds can be prepared from the comesponding 3-fluoro compounds by the

25 following general procedure. To 4 mL of DMSO is added 0.124 mL ethanol followed by 32 mg
NaH. After stirring for 30 minutes 250 mg of 24-1 is added and the reaction heated to 40°C. After
three hours the reaction is cooled and poured into water to precipitate. After neutralization to pH 6,
the product 24-2 is isolated. o

30 General Procedure 76:
Ha S
O%CHS OH

N N—N

N-
S, TFA, Hz0 \\
et
THF
&~
cl CHs { a CH [F i
W N \ N
NH
cl 2 - NHg
F F

To a stired solution of 3-[1-(2,6-dichloro-3-flucro-phenyl)-ethoxy]-5-[1-{2,2-dimethyl-
[1,3)dioxolan-4-yimethyl)-1H-pyrazol-4-yll-pyridin-2-ylamine (150 mg, 0.31 mmol) In THF (3 mL)



solution was heated to 85C for 12 h. Alternative bases used were CsF
and Cs2C33 in with 1 or 2 equivalents of boronic ester, and at room
tenper at ure(, (Sﬁ%ﬁ%la@f] 80C (all). water was added to the pga1BeRsbi2857

m xture to quenc e reaction. EtOAc (150 m- x 2) was then added to
extract the aqueous solution. Dry EtQAc | ayer over Na2SO4. The
Na2SO4 was filtered off and the filtrated-was evaporated to give a

Chr ot oo dphy™ L i TH e e ! }f R g rofop o B o room
acetate) to giteeperatue. des heatad 3587 IeNS houtSnkRMsehecked thatthe ?aﬁ‘S“ ﬂa ®PPigieg.
yield). 'H NVRerfcvdOHKHis resitsieosas puiio )prep-HADMIA 166G F--{6-dming-5-11-(Baighipro-3-

,=6.57 30 Hz, 4 £6-1(yf}propan@-124 rhg)Hield7428. (d,
'=1.77 Hz, 1 kfl')ﬁmgj?’hé"%*%gy '"@mé"r 71%0? 7.1%3d'd(ﬂran°21 gk)l)mere? (s, 2

H 7.80 (d, ,=1.52 Hz, 1 : To rrake conmpounds of formula 21-4, the
fol |l ow ng ) e riggneralyPe ure can be used: sodium hydride (1.2 nolar
equi valent) is added to,a solution of corrp 21-3 (0. 87 ) in 10

WD 2006/ 021884 PCT/ | B20 /002837 DVE. _The mixfure is
stirred-at roomtenper re uiider EOnltroge[wat nosphere fHry 30 mn
and then conpound 21-6 (PBrnolar equivalent) is added. The resulting

solution is heat ?%nééa é%u%og 4Br9rﬁmf]f?pypazolm DE( ks Bdabd |sSaikd Bad @t tdam

reaction mixture to the react] )

added to extr afﬁ‘?peﬁ‘l’ée atjg e vy e ﬁdcﬂ?ﬁ%‘ Ele%&m?gmé? ﬁ(eo aérad‘#ﬁa‘ztgﬁﬂmm
The Na2SO4 is wasistirted mpdisioyfiy wegmet to wemﬁemnerﬁytee The reé?abaﬁ%memfwedr%“c After
resi due i sipurtd iesdtiorDyassiohd, EEAG®4s aaittowmmbeaigyith phtyrate@ NaGQst watey and hirine, dried

Et QAc in hexanﬁfl)N t'&%..,gl éfg'd énh%oﬂﬁﬁ&té@&h“e@i@dﬁas pERIEP B ﬂ&%e@aﬁ@ma%ﬂi
e e e R N T B

COCl, OMs, et hghlomem §h¢ Whéf%(s 12D Héﬁgfde)ddﬁpdﬁﬁH%ad'f) 3198r?r?ﬂ (. 251 309 (5]
be prepared bynt he foll ow ng exenplary procedure: 15 Conpound 22-2
(1.2 mol ar ,gquivalent) is added to a solution of conmpound ?R?;],

(0.24 mol f men?lg%&?]-p?rﬁﬂﬁ)k AiRgind €agent

(1 nol ar equi v%-@aﬁ% %3 5?7@!1%%%&%%|U%' stiried under a

nitrogen atnosphere for 12 h. Water (20 rTL)IS added to the reaction

m xture to quench the reaction. EtOAc 22 2) |Is then added to

extract the aqueous solution. Dr ayel over Na2SO4. The

Na2SO4 is filtered off and the fj 2 eVapol at eglon The residue 20 is

purified by silica gel chronatog (eI uting with CH3OH, CHz2d 2,

Et OAc, and hexanes) -to give the~ge ed prB'Huct conmpound 22. 3.

General Procedure 74: The foll-ow ng procedure can be used to prepare

i peridi ne-pyrazol e-2-am nopyridine derivatives. ~JN

Rl—ﬁ \Y} iad The title compound \Fl)st prepared according to procedure 2, from (1%& P 8% dtcﬁoro-s
flucrophenyl)ethanol, 'H NMR (400 MHz, DMS0-d6) & 7.53(s, 1H), 7.48(m, 1H), 7.38(t, 1H), 648

25 (s, 2H), 6.41(g, 1H), 1.74(d, 3H); LOMS: 381 [M+1]; c-Met Ki: 0.796 pM.

Example 2: 4-{5-Amino-6-[(F|)-1-(2,6-d|chIoro-S-fluoro-phenyl)-ethoxy]-pyrazin-a-yI]-benzoic acid

:

Ha
0*(
NH;
|

/' \



N-NH MsO" v NN N23d Y C B, 0 25 231a 23_1b WD 2006/ 021884

PCT/ 1B2005/ 002837 -89 N Boc NH NN NN X/ H3 CH3 CH3 23-tb iNp

iN R R= 4 z\LY NH2 NH2 R1 NHZ 23-2 23-3a 23-Sa ofiBs N

‘N~ R -foég‘lﬁéo%“ Br, O, COOH, COCl, OMs, ethylene e bonoéﬂtmed,\ﬂw

al dehyde CH3 |Ilz:t OiIN NH2 23-7a tart--butyl 4-(4-iodo-1

H pvrazol -1 -vil pi peridine-I -carboxvl ate9%23-1a) NaH (1.2 eq., 0.68

mrol ) was added portionwise to a stirred solution @f 4-iodopyrazole

(0.57 nmol ) ®i nTHs\Vite conpeynd yas prepargd,accprding, (o Rrofgdyig Xt U SMR00YT2 PMEO18)S

1 hour at 4C afdlsdHpdaHd 2HL0.72@- 2H)( 1.53Im.eidl),, 7.3 (1.6181), g | (3. 204k 6.58(Iethi), 1.78(d,

added. The- r esgyt ioMs: 422 MuT; e-MéB6; olieafmd to 100C for 12 h. The

reacti on was quenched with H20 and extracted with Et OAc several

times. The conbi-ned organic |layers were dried, filtered, and _

concentrated tEPEard oGNS IS C e FEdfuarahondethpyavErsgiRhen)-

silica gel 1¢hrpprazingrybipétianénsl uti ng with 5% Et OAc in pentane) to give

conpound 231 a, as a white solid (140 g, 66%

ten-bbl -44-(4.45.5-(4,4.5.5-1.3.2-1.3.2-2-vl)}I H1

-1-vl | pt oeri di ne-1-car boxvl at e-4f 4- (4. 45. tranet h- 1. 3. 2- di oxabor ol

an-2-vl ) -1 Hpvrazol -1-vl | oi oeridine-1-carboxylate 23-1b

Bi s( pi nacol at o) di boron (1.4 eq., 134 g, O. | ) and potassium

acetate (4 eq., 145 g, 1.46 nol) were ad equentially to a

solution of conpound 231 a (140 g, 0.37 mol)} in 1, 5 L of DVMBO.  The

m xture was purged with nitrogen sever ty an

di chl orobi s(tri phenyl phosphi no) palll adfum @ 1) (0.05 eq., 12.9 g,

0.018 nmol) was then added. The r m Xture was heated at 80C

for 2 h. The reaction m xture wa | ed t ex.r oom t enperature and

filtered through a bed of celite ard shed wth EtCAc. The filtrate

was -washed with saturated Nad (500 nL x 2), dried over Na2SO4,

filtered and cowcitecomppend waFinesparedshagerdingulosprosadure #.e (H HYIRSHQ0; Wiz, BMPO-de) &

chr omat ogr aphys.{&é, uk), negs@Mek))7.58(m, 1H), 7.37(t, 1H), 7.31(d, 2H), 6.55 (m, 3H), 3.51(br, 2H), 3.32(br,
2H), 2.67(br, 4H), 1.77(d, 3H); LCMS: 490 [M+1}; c-Met Ki: 0.027 pM.

15 -

:

Example 4:  4-(4-{5-Amino-6-{{R)-1-(2,8-dichioro-3-fluoro-phenyl)-ethoxyl-pyrazin-2-yl}-benzoyl)-

piperazine-1-carboxylic acid tert-butyl ester
\) "b\ﬂa
H

NH,

\

Hs

F

The title compound was prepared according to procedure 16 followed by 20, 'H NMR (400 MHz,
20 DMSO-d6) 5 8.12(s, 1H), 7.72(d, 2H), 7.50(m, 1H), 7.33(t, 3H), 6.55 {m, 3H), 3.51(br, 2H), 3.39(m,
3H), 3.32(br, 3H), 1.77(d, 3H), 1.40(s, 9H); LCMS: 590 [M+1]; c-Met Ki: 0.335 uM.

Example _5:  3-[(1R)-1-(2,6-dichloro-3-flucrophenyl)ethoxy]-5-[4-(piperazin-1-ylcarbonyl)phenyi]
pyridin-2-amine



Et OAc in hexanes) to give conpound 231 b as a white solid (55 g,

409 . 25 Conpound 23-2. (1.0 nolar equivalent) was added to a

sol ution o GeRRoHRs 23_1b (1.3 nmolar equivalent) in ]&ﬂ%z@gm@g@
The mi xture was purged with nitrogen several tines and

di chl orobi s(tri phenyl phosphi no) palladium (I1) (0.05 nol ar

equi val ent) was added. Cesium carbonate®3 nolar equivalent) in 4 nL
of H20 was added to the reaction m xture and the _resulting solution
was heated to 85C for 12 h. Water (10 nL) was éﬁﬂ to the reaction
m xture to quench 30 the reaction. EtOAc (18Q 2) was then added
to extract the aqueous solution. Dry Et OAc Iayer over Na2SO4. The
Na2SO4 was filtered off and the filtrated waSsevaporated to give a
dark WD 2006/ 021884 PCT/ |1 B2005/ 002837 -90_ own oil residue. The
residue was purified by silica gel chromatogifaphy (eluting with
eluting with 75-+100 % Et OAc in hexaneg) to-~give conpound 23=3a (61%
yield). Hydrochloride (19 eq., 12 D| ) ﬁas|admed to a solution of
conmpound 23-3a (0.63 nmol) in Mo fie m xture was stirred
at roomtenperature for 12 h. The 4 w €vaporated and H20 (10
m-) was added. Saturated NaHCO3(aq)”wa$§ added to neutralize the 10
sol ution to pHWtitlefeompdundiwes rreraref aGOrdin to pro@YurgRidoliqwetidyt 20 @s & racerrie mixture

t he aqueous Sthhltfh@rborréEB&hdmﬁMnﬂﬁdn@rﬂaaiaﬁ\p’aamerfo\&\ﬁﬁd byl eParatioR by chiral

Na2804, fil tefﬁrqmatg;ggyh it phﬁaw 9{@9& :fn%%an%amer@é. @%nquum
d 0. 6 Ml
e oori bo Co g mgﬁcw@%w e%’“?s Y v‘é%qggu?w%s?ﬁz-

mol ar equi Wal &i))pB-35 ¢, 4389 (SMU)%I(‘GJE’FQ#TM 1 Hb‘fﬁioﬁﬁﬂfﬂzi? H 210 @ .26 Hz, 1
mol) and 15 thaae (¢ Bs32 W/ o) 750ys, wa) 288 jddard s r.98 BziIH) TG1 K& EgaTHz,(1H)
nol ar equi val pture is stirred under a
nitrogen at rm?pryﬁ)ésr gﬁ% ol 499{M+qvtgg?twggmﬁ1 ) is added to the reaction
m xture to quench the reactlon EtOAc (50 M- x 2) is then added to
extract the aduemues. solit i orf-{E-aming5{HR)AREApEpro-giuororheagishaxylPyiie3-Vl-N-2-
Na2SO4 is {5 | t(@menyadifo)anyg-Ninnghyberzarmied ed i s evaporated to give an

oil residue. The residue is purified by siliga gel chromatography
(eluting with CH3CH, CH2CI2, 20 EtQAc, a f:@(-a ) to give the
desired product, conpound 23-7a. Ceneral Procedu 75 NNNH NNH "R
TR F Cl CHs N NaOEt H3C0 O CHs ~ N NI -1 C NH2 COO ?4-1 24-2
3- net hoxy conpounds can be prepared from correspondi ng 3-fluoro
conpounds by the 25 foll ow ng gener pro ure. To 4 nL of DMSO is
added 0.124 nl - ethanol followed by 32 frg H. After stirring for 30
m nutes 250 ng of 24-1 is added a egction heated to 40C. After
three hours the reaction is cool ed ,pourdd into water to
precipitate. I r i

! %g %e r{&%ﬁ&fng azg}eba?% Jc%cmgﬁ’prdg% 20 ‘?—P'Hﬁﬁ (4%613-12 I§MSO-D6) 5

i sol ated. 30 nera roce
pm180(d J=6.82 Hz, 3 H) 1.97 (s, 3 )219(5 3H)230 2.42 {m, J=1.77 Hz, 2 H) 2.83 (5, 3

H' 3.22 - 3.29 (m, 1 H) 3.44 - 3.61 (m, 1 H) 5.95(s,'2 H) 6.14 (q, J=6.57 Hz, 1 H) 6.98 {d, J=1.01
20 Hz, 1 H)7.30-7.39 (m, 2 H) 7.40 - 7.47 (m, 3 H) 7.51 - 7.62 (m, 1 H) 7.87 {d, J=1.77 Hz, 1 H);
LCMS: 506 [M+1]; c-Met Ki: 0.01 uM.

Example 7; (4-{6-amino-5-[(1R)-1-(2,6-dichloro-3-fluorophenyl)ethoxy]pyridin-3-yl}phenyl)methanol




OH N-NN\ TFA H0 - THE d CH3/ I CH3 NN CI NH2 IICl NH2 F
F To a stirred sol ution of

3-(1-(2,6 fl uoro- phenyl) - ethoxy] 5-11-(2,2

3] di oxol an‘%ﬁy(}(ﬁ%&ﬁgl )-1H pyrazol -4-yl]-pyridin-2-yl aqu‘‘:Lp;l%ggté%oO?'gﬁ]7
0.31 mol) In THE (3 m-) WD 20061021884 PCT/| B2005/ 002837 -91 5 and
H20 (2 nlL) was added TFA (2 m.) at OC, t-Ré&-nmixture was stirred and

warnmed to rpo t, t hen,. heate of

checked thek t 18 "fEagpBlot s eledinh REPbG Boostiiar T Nut 46 fre o om0
purified by prRef-HB(ET&P7HEaSH) 43,49((@1J156’1 5%2%55‘1@ f-f(BZ FB. 1 61¢P ok 58T Hz, 1
fiuoro-pheny )Het46088B-(py2 HOT-04 @; §1.52 B/ 1l iz 3B4 [s- 4/ H) 7.¢8 @ pegir2-Hz, D HYIT.88 (dd,
(102 ng), yi el dsdh 43%MHz 10 Ero e, d1.5PHO G B UEKRS: 4d8 o1 Narke Ki: 0.481mCo  DIVF
rdaN, Br Br To-a stirred solution of 4-brono- 1H-pyrazo| ei n DMF vvas
added sodi um dri de at room er m xture was stirred

30 nutes o o e ke ST Hueioaeey e RERIPE S
and slowy War(ﬁimdlhrl@mlmmvﬂ-élth}Ff@de The reaction was nonitored by
TLC. After 15 the reaction was done, EtOActwas added, washed with
sat urated NaHCO3, water and brine, dried™u VNa'z%Qd filtered and
concentrated. The residue was purified bysgilica gel, eluants EtCAc
and DCI\/I 10% to give 2-(4-Brono- pyrazolyl) et hanol 0.22 g, vyield
34% 'H NWR (400 MHz, chloroformD) 6 ppin7.49 (s, 1 H 7.46 (s, 1
H 4.18 - 4.23 (m 2H)3.93-3.91( ) 3.09 (s, 1 H. 20

Exanpl e 1:
5-Brono-3-[ (R)-1-(2, 6-di chl oro- 3- fll y henyl ) - et hoxy] - pyrazin-2-yla
mne r CI H2 N\ IIIINACOH NH2 Thé title conpound was prepared

accordi ng to piediteieampound was greppredsycoqrdingio proesiderp 26 ¢ MMR (400 MHz, DMSO-D6) &
fluor ophenyl )a:tph\anm 1.73KkmNMR 11,8000, M7, HzDVBQ. @9, 364) Z.15 B( S H) 2l3d)-,2.29 (m, 2 H)
7.48(m 1H) t&H)%‘db 360%2»& 96 ;2@'&14(@.1%]5(7% ntdlos (sL 1 Af£.85 (s, 2 H)

i%kﬂvﬁo 38’7 e el B T it

| ) - benzoic acMetK NH2

Example 9: tert-butyl  4-(4-{6-amino-5-[(1R)-1-(2,6-dichloro-3-flucrophenyl)ethoxy]pyridin-3-
20 yllbenzoyl)piperazine-1-carboxylate

The title compound was prepared according to procedure 20. H NMR (400 MHz, chloroform-D) &

ppm 1.46 {s, 9 H) 1,86 (d, J=6.82 Hz, 3 H) 3.30 - 3.89 (m, B8 H) 4.90 (s, 2 H) 6.11 (q, J=6.57 Hz, 1

H) 6.98 (d, J=1.52 Hz, 1 H) 7.01 - 7.10 (m, 1 H} 7.30 (dd, J=8.97, 493 Hz, 1 H) 7.35 - 7.43 (m, 4 H)
25  7.B8(d, J=1.77 Hz, 1 H); LCMS: 5380 [M+1]; c-Met Ki: 0.03 uM.

Example 10:  3-[(R)-1~(2,8-Dichloro-3-flupro-phenyl)-ethoxy]-5-[1-(1-methyl-piperidin-4-yl)-1H-
pyrazoI-4-yI]-pyridin-2—ylamine - :



WO 2006/ 021884 PCT/ 1 B2005/ 002837 -92 5 The title conpound was
prepared according to procedure 3. "H NWR (400 MHz, DWVSO d6) 6

8. 16( s, 2H) 7.77(d, 2H), 7.53(m 1

6.64 (s, 2@20%’02%9 1.78(d, 3H): LCMB: 422 [M+ﬁ3f7'5*5°°ﬁé?'§32
0.154 pM Exanp 3:

(4- (5- Ami no- 6- [(R) 1- (2, 6-di chl oro- 3-f | ué#o- phenyl ) - et hoxy] - pyr azi n- 2
-yl )-phenyl)- 10 piperazin-1-yl-nmethanone 0 ACCH ) WN NH2 The
title conpound was prepared according to proc e 4. 'H NWMR (400
MHz, DMBO-d6) b 8.11(s, 1H), 7.73(d, 2H), 7.53( 1H); 7.37(t, 1H),
7.31(d, 2H), 6.55 (m 3H), 3.51(br, 2H), 3.32 . 2H), 2.67(br, 4H),
1.77(d, 3H); LCVs: 490 [M+1l]; c-Met Ki: O. pM 15 Exanple 4:
4(4-{5-Am no-6-[(R)-1-(2, 6-di chl oro-3-fl ugrojphenyl) - et hoxy] - pyrazl n-
2-yl }-benzoyl )- piperazine-1-carboxylic acr tart-butyl ester r/~ v H
H H NH F The We conpound was prepared haccording to procedure 16
fol l owed by 20 1H NMR (400 MHz, @0 [BOM6Y 6 8.12(s, 1 H), 7.72(d,
214), 7.50(m 1 H), 7.33(t, 3H, 3w 3.51 (br, 2H), 3.39(m
314), 3.32(br, 3H), 1.77(d, 3H), ; LCMB: 590 [ M#1]; c- Met
Ki: 0.335 NM Example 5: 3-[(1
R) - 1- (2, 6-di chl or o- 3- quorophenyI)thoxy] 5-[ 4- ( pi.perazi n- 1-

yl car bonyI )5phenyl pyri di n- 2am ne” WO 2006/ 021884 PCT/ | B2005/ 002837
T.NH . | e tilg-pompaundg was proRared agagidiee frRicchtives G3rusing 3-HE)-LRSstclIPrRg-fiiese-
pr ocedur e 20 frhbhy)wthdxyby (425, 5etetramethykd iddipxaborcian:2-g)-pwidin-2-yladiee and 4-(4-bromo-
Cﬁr r efponﬂi NG pral6lah-h RHEw plﬁéndlﬁél(@fﬁﬁér&i akao%.ngft&édnglw@%omaréﬁpanmhq&bohuz,
chiral chro r

enant i omsri ca iﬁ?ggés T e7§5c§£ 1ﬁ)f99({TFOH.5l(}3\{Vﬂ.%§ Iﬂef&h( gﬁaé?dﬁ"a'ﬁh%% ™,
mterial 50D, LTS 6 o 445 at'azam%» 32 AL
3.35 (s, 4 %)ﬂ@ﬁl(tswﬂizm)-l) BCW4MM+U£6Ae5MQ-%uMl H) 6 91 - 7.08 (m
2 H 7.10 (d, J126Hz H, 7.46 (t, J=8.72 Hz, 7.50 (s, 4

21 Lo« iﬁﬁvig”wwﬂ%1%&#%3]“3?é“%wﬁf“‘i*ﬂ’h‘%‘"%o‘%@”fﬁ

R) - 1- ( 2, 6- di chi"®yRies "ﬂ WA DARHEY8BE hoxy] pyri di n- 3 yl)-N-[2-

15
The title compound was prepared according to procedure 63. 'H NMR (400MHz, CDCl5) 8 7.72 (s,

1H), 7.57 (s, 1H), 7.47 (s, 1H), 7.31 (m, 1H), 7.06 (m, 1H), 6.86 (s, 1H), 6.08 (m, 1H), 5.00 (bs, 2H),
4.70 (m, 1H), 4.36 (m, 1H), 4.21 (s, 1H), 3.70 (m, 1H}, 3.18 (m, 1H), 3.00 (m, 1H), 2.223 {m, 2H),
2.01 {m, 2H), 1.86 (d, J B8 Hz, 3H); LCMS: 508 [M+1]; ¢-Met Ki: 0.004 M.

20
Example 12: 3-{(R)-1-(26-Dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-
pyridin-2-ylamine '



15 (di met hyl am no) et hyl ] - N- net hyl benzam de CHI ry~~Ha Ha 1 CH3 F N
NH, The title conmpound was prepared according to procedure 20. 'H
NMR (400 ) 6 ppm 1.80 (d, J=6.82 Hz, 3 H)
2.19 (a, 3 ighafst®) T, (m J=1.77 Hz, 2 H 293 (s, ]Pf%ﬁﬁé@s’%‘ag)-
3.29 (m | H 3.44 - 3.61 (m 1 H 595(s 2 H 6.14 (g, J=6.57 Hz,
1H) 6.98 (d, J=1.01 20 Hz, 1 H 7.30 -96+39 (m 2 H 7.40 - 7.47
3 H 7.51 - 7.62 (m 1 H) 7.87 (d, J=1.77 Hz, 1 H); LCMS: 506
M-1]; c-Met Ki: 0.01 pM Exanple 7:
4-{6-am no-5-[(1R)-1-(2, 6-dichl oro-3-fl uoroph ) et hoxy] pyri di n-3-y
}phenyl ) met hanol H H N H, WO 2006/ 021884 | /I82005/002837 -94 5
he tide conpound was prepared according t /procedure 27. '"H NWR (400
MHz, DMSO-D6) b - ppm 1.84 (d, J=6.57 Hz, 3
H 5.20it, J=5.81 Hz, 1 H 6.25 (q, J=6. 57
2 H 7.04 (d, J=1.52 Hz, 1 H) 7.34¢is,¢H4 6 (t, J=8.72 Hz, 1 H)
7.59 (dd, J=6.97, 4.93 Hz, 1 H) 7176 d, =1.2 Hz, 1 H); LCVs: 408
[ MF1]; c-Met Ki: 0.051 pM 10 Exg s 8: -am no-5-((1
R) - 1- (2; 6-di chl or o- 3-f | uor opheny oxy] pyrkgi n-3-yl }-N-[ 3-
(di met hyl am no) propyl]-N et hyl beyiza <Ha JK3 The title
conpound was prepared according torprocedure 27. 'H NVMR (400 Mz,

DNBO?)Dgg g lgpﬁﬂz feQ8mpourd Wad &Jﬁkre@aﬂrdiﬂg l%QchSbureJez%ﬁJ a-te-1-@, Gjé)chlaro-%‘ﬁuoro
IS

3.50 (m 2 er@iéetthg( ]5%4&? Séetrilﬂe%tyl Oy ]QéxagHéfoIF_&E ylﬁpy n-2-yl @rgu% and 1( rorno-
7.37 (s, 2 H) pyrazgtyl-vi)-Trcyclapepiyrpipgridiqp Pfﬁwefé ofegerding- do sﬁﬁnﬂa'semr-‘ﬁ’“'el 11y) using
7.86 (d, J 1. Hfomdeyclodentahe aslaBiBion EAG:nf). MHIFMR @0ONKE CBEL) 57,70 1s, NR) 7.55 (s, 1H),
Exanpl e 9: ¢ erﬁmlqytmj 741 (m1hf am P:O—[ﬁy, 668 (s, 1H), 6.08 (m, 1H), 4.64 (m, 1H), 2.04 (m, 2H),

5I)}ée§1§oy ¥ ::g'lar ZI nlé11w@a oxy at e I]I—'ieﬁ%/éggw ila""a%ﬂ"t‘}i“%a

Example 13:  3-[(R})-1-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-piperidin-4-yl-1H-pyrazol-4-yi}-

pyridin-2-ylamine
QNH

_| _— N/

%4.49 (d, J=5.81 Hz, 2
.1 H 6.46 - 6.88 (m

15 ce
The title compound was prepared according to procedure 62, 'H NMR (400MHz, CDCl,) 5 7.69 (s,

1H), 7.56 (s, 1H), 7.50 (s, 1H), 7.32 (m, 1H), 7.07 (m, 1H), 6.87 (m, 1H), 6.07 (m, 1H), 5.25 (bs,
2H), 4.30 (m, 1H), 3.41 (m, 2H), 2,96 {m, 2H), 2.26 (m, 2H), 2.12 (m, 2H), 1.86 (d, J 8 Hz, 3H);
LCMS: 450 [M+1]; c-Met Ki: 0.003 pM.

20
Example 14: 3-[(R})-1-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-
pyrazin-2-ylamine



NHa The title conmpound was prepared according to procedure 20. "H NWR
(400 MHz, chloroformD) b ppm1l.46 (s, 9 H 1.86 (d, J=6.82 Hz, 3 H)
3.30 - 4.90is, 2 H 6.11 (q, J=6.57 Hz, (d,
J=1.52 HzS"%?(’Eéﬁ"’gl%% 7.10 (m1 H 7.30 (dd, J=8.97, 4&%@00,@0&&@
7.35 - 7.43 (m' 4 H 25 7.88 (d, J=1.77 Hz, 1 H); LCVB: 590 [ M+1];
c-Met 10: 0.03 NM Exanple 10: -97 -
3-[(R)-1-(2,6-Di chl oro-3-fluoro-phenyl)-et hoxyl-
din-4-yl)-1 H pyrazol-4-yl]-pyridin-2-ylam ¢
PCT/ 1 B2005/ 002837 -95 (\}/~~//1FHa N-N CH3

[ 1- (1- net hyl - pi peri
> 2006/ 021884

ES]

3-[ (Fn-1- (2, 6di chl oro- 3-fl uoro-
phenyl ) - et hoxy] -5- (4, 4, 5, 5-t et ranet hyl{l 3, 2 di oxabor ol an- 2-yl ) - pyddi
n-2-yl am ne and 4-(4-brono- pyrazol - et hys pi peddi ne (pr epar ed
according to general procedure 11. { ¥ 40M—|z CDC13) b 7.65 (s,
11-1), 7.55 (s, I H, 7.50 (s, 11- . N1 1- 1) 7.06 (m I H) ,
6.87 (s, 11-1), 6.08 (m 10 1H), { (bs, 2H), 4.18 (m IH, 3.11
(m 2H); 2.40 (s, 3H), 2.30 (m 2P 20 (n1"=4H) 2.07 (a, 3H),1.86
(d, J 8 Hz, 31 1); LCVS: 464 [M+l];Lc-Met Kt: 0.01 NM Exanple 11:

1-[ 4- (4- (6-Am no- 5 0-3-flu h |
dlL 3(yI§ pyr aZ5 e g’??ﬂ"dﬁ}aﬁgw?ﬁﬂiacfm fr doreoaap ﬁwﬁ g&; nﬁ?bkzsf
The title conpoéme Wad. 79$eﬂ'&r7eﬁa(ﬂaébb?éﬂﬁ'g1'ﬂJ %F‘o’é‘écﬁﬂaéq g5 E:pis e 10(m.
(400MHz, CDCI 3)|-|)G§(ﬂm72l—l[,395(ml oH) 1.85%, S, (. 75(d, 3H)H).67(d, 1H): (QMS: 251HMHLTMBYKE:
(m 1H, 70605{51 6.86 (a, 1 H, 6.08 (m 1 H), 5.00 (bs, 2H),
4.70 (m 14, g'(mll—l) 4.21 (s, | H, 3.70 (m 1 H), 318(m

1 3.00'" 1 2.223 2H) 2.01

3H)H? LCMS: 55”8353&]1_5; %mwk?(qr\%'ch'om -Btyarongpny g‘l‘?éxla@'rﬁbﬂ* BW"iZ?‘i Shoythzive irine
3-[ (R -1-(2, 6-Di chl or o- 3-fl uor o- phenyl ) - et hox}T8- ( 1- pi peri din-4-y1-1
H pyrazol -4-yl)- pyridin-2-ylamne WO 2006/ 0218 PCT/ 1 B2005/ 002837

-96 NON | CH3/ \ NNH2 C 5 F The title colfpound was prepared
according to procedure 62 using 3-[(R)-1-(2, 6-dichl oro-3-fl uoro-
1 Hs l
R

NH;

The title compound was prepared according to procedure 3 using 5-bromo-3-[(A)-1-(2,6-dichloro-3-
ﬂf,ioro—phenyl)-ethoxy]—pyrazin-z-yiamine ~and’ 4.(4,4,5 5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-

15 pyrazole-;l-carboxylic acid tert-butyl ester. 'H NMR (400 MHz, DMSO-d6) 5 12.81(s, 1H), 7.79 (s,
1H), 7.48(m, 1H), 7.36(t, 1H), 6.48 (q, 1H), 6.12(s, 2H), 1.75(d, 3H); LCMS:; 368 [M+1); c-Met Ki:
0.065 pM.

Example 16: 1-[4-(4-{5-Am|no-6-[(H)-1-(2,6-dichloro-3-ﬂuoro-phenyl)-ethoxy]-pyrazin-Z-yl}-pyrazol-
20  1-yl)-piperidin-1-yl}-2-hydroxy-ethanone



phenyl ) - et hoxy] -5-(4,4,5,5-tetranethyl -[ 1, 3, 2] di oxabor ol an-2-yl) - pyri
di n-2-yl am ne and 4-(4-bronmp- pyrazol.1-y9-1-cyclopentyl-pi peddine
(prepared to general procedure 11 using bro

as al kyl at‘?g%gé@éghg‘r‘]t) "H NVR (400MHz, CDCI3) 6 7.73 (s E(&?B&%
(s, 1 H, 10 7.48 (s, 1 H, 7.3 (m 1 H), 707(m1H) 6.88 (s, 1
H, 6608 (m 1H, 464 (m 1H, 2.04 (-98-21-1), 1.98 (m 2H), 1.86
(d, J 8 Hz, 31-1), 1.73 (m 2H); LCVs: 435 [M+1]; c-Met Ki: 0.02 NM
Exanpl e 13: :

3-[(R)-1-(2,6-D chloro-3-fl uoro-phenyl) - et hox 5-(1- pi peridin-4-yl -

H pyrazol -4-yl)- pyridin-2-ylamne p ONH-~I F The title conpound
was prepared according to procedure 62. 1H (400VHz, CDCI3) 6 7.69
(s, 1 H, 7.56(s, 1 H, 7.50 (s, 1 H), 2 (m 1H, 7.07 ((m 1

H, 6.87 (m 1 H, 6.07 (m 1 H, 5.25 (¥ 2H), 4,30 (m 1H), 3.41
(m 2H), 2.96 (m 2H), 2.26 (m 2H), 2.1 m 2H), 1.86 (d, J 8 Hz,
3H); LCM5: 450 [M+1]; c-Met Ki: O. 003 NM 1 20 Exammle 14:
3-[(R)-1-(2,6-D chloro-3-fl uoro- :

H pyrazol -4-yl)- pyrazin-2-ylam pg W QG / [ 1884 PCT/I82005/002837
-97 1 CN6, " PION N NH, 5T itle conpound was prepared
according to procedure 66. 'H Ny 400 MHA DMBO-d6) S 7.86 is, 1H)
7.76(s, 1H), 7.63(m 2H), 7.54(mj 1H), 1H), 6. 46 (g, 1H,

6.15(s, 1HP, 4.1 1. 95(

= B RO = QUMY PURCRCE M PG 0. P T,
Exanpl & 15:  3<ctiRp-3Tuqrpinili-adhokyhpysaz-Z iamisy - tvh eiarirg matsrinlo b NMBL (800 MHz,
H pyrazol - 4- yIDMSDYdBWVm &; yhyanres 1HNHed(s, HiR), T.4bim, Wi 736061 H, isldb @, 1H), 6.15(s,
conpound was Ehgﬁ?g@ @%ﬁé(ﬂ' ﬂ-g 4 ROR2AE SFHHE 119, S8R BH), 3.43(m, 1H), 3.16(m, 2H),

R P 7 oM o A 5 Mo K 9015 M

4-(4,4,5,5-Tetramet hyl -[ 1, 3, 2] di oxaborol an-2-yl)- 15

pyrazol e-| - caghavd i C7aCi F(R)aK2 6-bidilg/d-3-Mskaphenyl)ethbilyFs-{{ 4Ohetiyiiperidin-4-y)-1 H-
DVBO-d6) b 12.61{ 84 lldj)azin.aa,,yagmgs, 1H), 7.48(m 1H). 7.36(t, 1H), 6.48
(g, 1H, 6. 12? FK d, ; LCMS: 368 [M+l]; c-Met Ki: 0.065
pM Exanple 16:

1-[4-(4-{5- Ami no- 6-T (R -1-(2,6-dichloro- 3- fl'
zin-2-yl}-pyrazol- 20 1-yl)-piperidin-1-yl]-
2006/ 021884 PCT/I82005/002837

- phenyl ) - et hoxy] - pyra
dr oxy- et hanone WD

AcOH

15  The titte compound was prepared according to procedure 62 using 5-bromo-3-[{R}-1-(2,6-dichloro-
3-flucro-phenyl)-ethoxy]-pyrazin-2-ylamine and 4-{4-bromo-pyrazol-1-yl}-1-methy-piperidine
(prepared according to general procedure 11). 'H NMR (400 MHz, DMSO-d6) & 7.88 (s, 1H),
7.76(s, 1H), 7.64{s, 1H), 7.49(m, 1H), 7.36(t, 1H), 6.48 {q, 1H), 6.15(s, 2H), 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 [M+1}; c-Met Ki: 0.03 uM.

20
Example 18: 1-[4-(4-{5-Amino-8-[(R)-1-(2,6-dichloro-3-flucro-phenyl)-ethoxy]-pyrazin-2-yl}-pyrazol-
1-yi}-piperidin-1-yl]-2-dimethylamino-ethanone



-98- MA pH N-NAOH H NN NH6 C 5 The title conpound was
prepared according to procedures 62 and 63, using

5-brono-3-[ (R

di chl oro- 3\;( Izﬁ?#b& aé'i‘wnyl ) - et hoxy] - pyrazi n-2-yl am ne as 1?‘#5'35‘{08(??2??79
material. 'H NVR (400 MHz, DWMsO-d6) b 7.91 (s, | H, 7.76(s, 1 H),
7.64(s, 1 H, 7.49(m 1 H, 7.36(t, 1 H-996.46 (q, 1 H), 6.15(s,
2H), 4.57(br, 1H), 4.40(m 2H), 4.12(br, 2H), 3 7(m 1H), 3.35(m
2H), 3.43(m 1H), 3.16(m 2H), 10 1.75(d, 3 . 509 [ M1 ];
c-Met Ki: 0.015 NM Exanple 17: ’
3-[(R)-1-(2,6-Di chloro-3-fl uoro-phenyl)-eth
din-4-yl)-1 H pyrazol.4-yl]-pyrazin-2-yl afm
F 15 The title conpound was prepared accor gk
5-brono-3-[ (R)-1-(2, 6-di chl oro-

3-fl uoro-phenyl) - et hoxy] - pyr azin-2-yl am¥pes and

4- (4- br ono- pyrazol - 1-vyl ) - et hy- pi peri dijne (p¥*®pared according to
general procedure 11). H NVR (400 M—Iz NSO d6) 6 7.88 (s, 1H),

-5-[1-(1- et hyl - pi peri
H ACOH | H N NH,
to procedure 62 using

7.76(s, 1 H), 7.64(s, 1 H), 7.49(m .36(t, 1 H), 6.46 (q, 1
H)y, 6.15(s, 2H), 4.02(m 1 H), V@R H), 2.19(s, 3H), 2.00(m
4H), 1.85(m 3H), 1.75(d, 3H); ; 465 M1l c-Met Ki: 0.03 NM 20
Exanpl e 18:

1-[4-(4-{5-4Am no- 6- [(R) 1-(2, 6- dICh| oro- 3-fl uoro- phenyl ) - et hoxy] - pyr a
zi n-2-yl } pyr aZfHe e catlpbuni WS bie rsuéecadifaprddemr@éiwérg [ (RP1- @ le R AIBra 2 1 d-
2006/ 021854 P %%éigaﬁp%zdm eyt g o bl

W conpound wals prepar g
3-[(8)-1-(2, 6- ¥e sFﬁhe‘?rqsp%lo{)HO EDCItnethylamlne in DMF as describe in procedure 5 ustng 5-

phenyl ) - et hoxyl]reiﬁoﬁf( KR} (R eicklora-34uart- phd - eiexsimytazin-2+yamingasrtizesstarting myteriati 'H

ao% S/lé F[))lc;a? Yd : Emdm (aeb Mk, DMsTOde) 8790 xss:u@,cwd(sj ™), t7t'68(s.0fl-$5794§@ﬁ1r4}f7 36(t, 1H), 6.47
rie i n

oo |19 00 0 A e PR B BB, 2t 68 2

ne as the star?¥W 2hi EpEAH) 1750, 3H); Lo J Mt K:

Example 19: 3-[(R)-1-(2-Chloro-3,6-difluoro-phenyi)-ethoxyl-5-{1-piperidin-4-yi-1H-pyrazol-4-yi)-
15 pyridin-2-ylamine

| HOAc

The title compound was prepared according to procedure 62 using 5-bromo-3-{{R)-1-(2-chloro-3,6-
difluoro-phenyl)-ethoxy)-pyridin-2-ylamine as starting material (according to the methods for the
synthesis of 5-bromo-3-[1-(2,6-dichloro-3-fluoro-phenyl)-ethoxyl-pyridin-2-ylamine from (S)-1-(2-

20 chloro-3,6-difluoro-phenyl)-ethanol, obtainad from SynChem, Inc.). 'H NMR (400MHz, DMSO-d6)
5 7.88 (s, 1H}, 7.70 (s, 1H), 7.50 (s, 1H), 7.38 (m, 1H), 7.25 (m, 1H), 6.99 (s, 1H), 5.88 {m, 1H),
5.48 (bs, 2H), 4.08 (m, 1H), 2.96 (m, 2H), 2.53 (m, 1H), 2.45 (m, 1H), 1.83 (m, 1H), 1.80 (m, 4H),
1.67 (m, 4H); LCMS: 434 [M+1]; c-Met Ki: 0.08 uM.



10 (" MR (400 MHz, DVMSO-d6) b 7.90 (s, 1 H, 7.76(s, 1 H), 7.65(s, 1
H, 7.49(m 1 H), 7.36(t, 1 H, 6.47 (q, 1H), 6.15(s, 2H), 4.39(m
1H), 4. 16(95%2% ](83416(m 2H), 3.02(m 1H), 2.75(m 1HpcrimiRkeessH) .
2.01(m 2H), "1, 3 s, 1 H, 1.75(d, 3H).; LCvs: 536 [M1l]; c-Met 10:
0.015 NM Exanpl e 19: :
3-[(R)-1-(2-Chloro-3, 6-di fl uor o- phenyl ) -80hoxy] - 5- (1- pl peridin-4-yl -1
H pyrazol - 4-vyi E 5 ri[di n-2-ylamne p NN/ I HOAc N NH, The
title conpoﬁnd%%%d according to procedure 62 usi n(rzj .
5-brono-3-[ (H - 1-( bl @prggiged that, in any glven series of compounds, a range of biological activities
di f | uor o- phenyij-betobhsexedl.- [yitsi pasentiP prefered apeectss this tirweritipm iglatagtte npvgl compounds
g ag cor di g g[ t 0( %Jgg‘,.%rgﬁ ,hfzﬂﬁﬁrfgp@ﬁfah@ an%ﬂihﬂﬂtlﬁb roin kinase activity.cuThe fonov.rng assays
-brono-3-[i - 6-di chl oro- 3- - - - Dy Py
(rom (5)-3:(2 BE Pl bl SN ofrhidiiny B bl oo By
SynChem | Ag.)actvit NVMR (400MHz, DMBO-d6) 5 7.88 (s, 1 H), 7.70 (s, 1
H, 7.50 (s, 1 prheeaed M 1 H), 7.25 (m 1 H, 6.99 (s. 1 H, 5.88
(m 1 H, 5.4 , , 4.08 (m 1H), 2.96 (m 2H), 2.53 (m 1H),
2.45 (m 1H), 1.89 Thefolidwihg in Lirdd3saymay Bd)sed to et&hing the lekéi)of adi@/Bnd &ffga of the
[BM+|1] » C- :VEtEX Khif'felarg'lt Qﬁdﬁ%dﬁ}@%@&%ﬁ@&g}%fof $nt lot B&’QPﬁﬁQﬁzﬁﬁmilw ﬁﬁgysc'én be
i ol ogi ca anpl es . appreci I
of conpounds, g;%fgﬁ?ldggorgf%%fa&egm?sggrl MC iu\%ﬁ? ?eg@hu%ﬁl iﬁéévnghg@%éﬁ-lﬁe%m.
its present'by [sfesanes is@rpvidasiiEechrikovarRoprova 7, SarparelbAM Fapa$ EEBY 'dmn{?ég ov 4; 292:
conmpounds cape®¥®. of nodul ating, regulating and/or inhibiting
protein ki nase act ielgéneral pecelid ik ¥¥bild@s: A6rFp3iHEs andhijadl @ssai Plage@cird iftroduced

sel ect those c O%?#SM%?SAS %g&é@%ﬁsri%ak % &ﬁlﬁp 5}%9%59%%¢ E%m& bRibitors reduce

desired 10 act S rocedures e followng In vitro assay
may be used t ohg&eaisRdEivibiebihe @RAENe of activity and effect of the

di f f er ent * @@npoundsindife comiauops-eepet spéctiepbetomeyis asnay e imexdeppisiert Prppudtipneof ADP
PKs. Similar aggyfinda de@mid@s) HRRm oftho e of dRsumpTe of NADEELY reasusmentigithe
usi ng techni qugs wel *nlsg %\éﬂ:elagub Brﬁ Ithe Plﬁr&dhée?ﬁﬁl& h‘fs‘?e-éoéve[r@& & PGS reaétion

provi ded (Techni kKova- rova ar danel Papa S FEES | et

Nov 4; 292: 6¥ityphosphaspol pupwie,and ity Blp@e-f%aﬂggte sof"f“’oﬁfé’&”%%%p%ﬁ n’é%%h
and ki nase ass®&yuvatmienbseaenty Gonvertesiaciacite byteactionwith |jethte dehyprpgenses Aich
is initiated byragkhbdisBorRénsNABH kd NS RABR hysrimeattrable bsdrtahtelit B4 rn whereas

reduce the rreg,?Brggsn%ptivity of the enzynme. 20 In the
cont i nuous- coup eg speétrthotometri C _assa

the tine-dependent .
r UGt T on of - ADP TP RN PREGE Ao 8 B NI SSOMENpiT SLPES gevipplgtomeri
rate of consunpsisomerdsd fdx/sBhdifib PRaEe Doviderebriowof Howruer. gdaptaligns ef Mg protocol for
absorbance at 3Ig@mitig tSadifip ofRmppucd ageat MIPRTHs, dsSwell @s BOOVIET nd BTKD is well

ATP by react, on...\\ I d pyruvate ki nase.
Qato smbm'%ggﬂﬁggﬁ%%? QmeE?s\é sHI\éﬂEthaaaﬂ.

Pyruvate is al IS reaction. Pyruvate is subsequently

converted to | aFaicdnthious@apled iphdtoriep dehydr ogenase, which 25
si mul t aneously converts NADH to NAD. NADH has a nglgsurabl e agéorbarageea

at 340 nm wher eas Nispgcpalyzes the tyrosine kinase activity of HGFR on the Met-2 substrate pep
peptide derived from the activation loop of the HGFR.

Materials and Reagents:

35 1. HGFR enzyme from Upstate (Met, active) Cat, # 14-526

2. Met-2 Peptide (HGFR Activation Loop) Ac-ARDMYDKEYYSVHNK (MW = 1960). Dissolve
up in 200 mM HEPES, pH 7.5 at 10 mM stock.
1 M PEP (phospho-enol-pyruvate) in 200 mM HEPES, pH 7.5
. 100 mM NADH (B-Nicotinamide Adenine Dinucleotide, Reduced Form} in 200mM HEPES,
40 pH7.5
4 M MgCl, (Magnesium Chloride) in ddH_g_Q ’
1 M DTT (Dithiothreitol) in 200 mM HEPES, pH 7.5
15 Units/mL LDH (Lactic Dehydrogenase)
15 Units/mL PK (Pyruvate Kinase)
5M NaCl dissolved in ddH,0

a oo

o NOL

45



The presently preferred protocol for conducting the

cont i nuous- coupl ed spectrophotonetric experinents for specific PKs

i s provi deggbghdisgliiovever, adaptation of this protocol

daterm ni ngoqﬁe activity of conpounds agai nst other RT S(f’[‘?fggoo\?\g?zlss'ias
for CTKs and STKs, is well 30 within the scope of know edge of those
skilled in the art. HGFR Conti nuous- coupltdd Spectroohotonetric Assay

Thi s assay analy r.0s activity of HGFR on the Met-2
E i(? %’weenez ﬁ(rf)talgbgg?) l?é;ggcﬁlﬁ:f’

substrate peptid Dmthe activation | oop of the
HGFR Materials ahd “Ré‘ puffer: N [2HydrpathiRinerqzineTii-[2-gthanesulipaic acid)) Sodium Salt
active) Cat. # 14- $B6old.in ddbieo . adjEe pH lods, trhiioRmaad 1 L.akitest oliap)

Ac- ARDMYDKEYYSVHNK HelMY\eradd W80 Burdiikaadla¥i@on #4B5-5,3 320 ferd M ddililleny PH 7.5

at 10 mM st ock. spho enol - pyruvate) In 200 mv HEPES,
pH 7.5 4. 100 m\AM@f E&E’ é}\b I'nam de Adeni ne Di nucl eoti de, Reduced

Form) in 208mM HithEastar #2880y lagk ciearfiat bottapn il eres Plalem épn ks spiamineion and % inhiokien
ddH20 6. 1 M DTTW Dp$tdlrl#(3t3$9r-€ﬂsml PolypropyRO6plardd, ldbiddbSttonpiol séridb diluffons 15

Enl ts/ ;ﬂ— L—ngg( Lg-% icestdrRgsH QBASR I hr @t bo&%n ﬁlvj%b&zfg/o %%Blglfggzyr uvate

i nase

PCT/ | B2005/ 00283¥ ﬂg%ipgé.ﬁi@l"yﬁ’%"a”‘gg Protein Grade) 10% Sol ution
11. 1 M HEPES buf% Bpekmpnd-posiion/merdheiyste] pi per azi ne- N-[ 2- et hanesui oni ¢
aci d]) Sodilaim Bededure: Di ssol ve in ddH2O, adjust pH to.7.5, bring
volunme to 1 L. [RrdptDRdtomButier (bBYISRENAe (FoRlcLGrépfle Vat er; Burdi ck and

10 14, Costar  5abp ind bk “‘*”9"'53? LAl RS BHR B M

determ nation and SMHRESEBPYIeBAT 725, Costar # 3359 - 96 wel |
pol ypropyl ene pl &t Make upGQ il HRYES biradding 1.5mk 1 MIHERES intd 2911 nLi6ddHED s Adurest of

3635 - U\[;if%gg e W;:l @ reabdn@l 1MROS0LrR Boridalilidd, addl 60 wL%t IR, 1656 PNsM NGl 150 pL 1M
ecknman sition mcro
cell cuvette 15 P[rw &@gure"Lﬂﬂ%qeb?ﬁn'zg’%&ﬁve&%?ﬁurme%%o ™ or Enzyme (For
30 nL prep) 1. DB V?’F‘i’éf"'%‘@ﬂﬁf’é‘ﬁ’f’%atl onis 2 nMon. 25 nM NaCl2, 5 nM
My 2, 0.01 % TweeAlqda outdiickt BOLubdntHaREGbisussPRB HGEAY 7. 5. 2. Make up
50 {TM ]lePES PK agldivag: ﬁh.sFeameple Med¥rdGiorel Bilels Fimé, ML 3; ggHEO ngdM
rest o ere o 0
on, 150 L C% eg%ﬁ'fsefg{w %ge[ﬂ?“ ag%e"kaiocie@@%"rv\een 20 to
give total vol un%"*'b ompoundE. 3. Vortex for 5- 10 seconds. 4. Aliquot
out DB at 1 nmt ubeFardmpoaixediution i, g '4[MB oHEHRM stdak inkddominn Tl Sate,2nd bing
prepared and stor egy@aqathoRl wh 8% omso.

2. Set up the Precision 2000 dilution method. A final concentration of 200 pM compound in

30 50% DMSO, 100 mM HEPES (1:2 serial dilution).
Prep Coupled Enzymatic Buffer:
1. Final concentration in assay:

Reagent (Stock Conc.) Final Conc. In Assay
a. PEP(1M) 1mM
35 b. NADH (100 mM) 300 M
c. MgCl; (4 M) 20 mM
d. DTT{1M) 2mM
" . ATP (500 mM) 300 uM
f. HEPES.200 mM (pH 7.5) 100 mM
40 9. Pyruvate Kinase (PK) 15 units/mL
h. Lactc 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 plL of 100 mM NADH, S0 pL of 4M
45 MgCl, 20 pL of 1M DTT, 6 uL of 500 mM ATP, and 500 ubL of 10 mM Met-2 peptide into

100 mM HEPES buffer pH 7.5 and vortex/mix.



25 6. Freeze un-used aliquots in mcrocentrifuge tubes at -20C
freezer. Prep Compounds 1. For conpound dilution plate, add 4 pL of

10 MM st oclgqlbctatghkurm 1 of plate, and bring volume t h
100% DMSO. ? @ up the Precision 2000 dilution net hod&'[,q&ﬂ??og‘g{ln\%!’t

concentration of 200 pM conpound in 30 % DVSO, 100 nmM HEPES (1: 2
serial dilution). Prep Coupled Enzymati c Buffer. 1. Final

concentrati S)n | nsa&‘é‘@%upllﬁ@aﬁﬁﬁgs UDBE n6 RK GreRactiorfrhi allix B0deRte ihvarsid& S ay

a. PEP (1 M 1r’r'ﬁhr§1 DH(100r’r1\/p300l\/Ic MICIZ (4 M 20 M d.
DIT (1 M 2 nM e. cg m\%soom f. HEPES 200 mM (pH 7.5) 100 mm
40 g. Pyruvate KindsePf RENOPEEBIAMEP L h. Lactic Dehydrogenase (LDH)
15 units/nmL 1. Met-2 peptii désqbroceeyelenah®®y mA4o0pm HGFR 50 nM 2. For
a 10 nL reaction buffer add iikObapdn tide: | M PEP, 3®mpd of 100 mM NADH, 50
L of 4M 45,MyCl2, 20 L of; Hyhi, 6 L of 500 MiATP, and 500 L of 10
mM Met -2 peptide i nto 100 HEPES buffer pH e and vortex/ mx. WO
2006/ 021884 PCT/ 1B2005/ 00¥83%9™ @5 5 3. add SUpling enzynmes, LDH
and PK, into reaét iAdhBEHLef CHrerclipymiy it qagh wel giassaygidte: Runni ng sanpl es
1. Spectrophot onst evdd 6@l df dMed corpouriimo s et e wamaliangt h (A): 340 nm

It. Incubation ti
Terrperature 37C42EA d%\&%'cggg% Dﬂngoydrherggﬁaw%&'hﬂmngIiélgorlll{mgrbéba%ﬁy%I of

assay pl at é° sAdﬂx‘gthﬂ\'_"t"é’Fa"H?'f"B?"@ﬁm@%% K% into a well of the
assay pl ate. 4 Ado"fﬁlnthat@ﬁfmlﬂvsﬁﬁ%r negative control into |ast
col um of assay pl aide 10 uLlb56@.nMAGFRL dth well df assayvdate de fipal HGER cancepiration is 50

orbital shaker. 6. ,ﬂ'l@abgg;dg%[@mg‘aﬁool&mnutes at 37C 7. Add 10l L
of 500 nM HGFR tg eaﬂmqehwty%ﬂgtngru?%amaéﬁn{iaﬁuea;"}?n HGFR

concentration i's° 50 nal ~vo 100 pL. 8. Measure
activity f@0 10 ni rTheleipwing inxitee asiays maybg yepddordetermine the,lavel QIPF'BW e erert ofthe
vitro assays nuiferéntcarpasids of tiikeresentiinventibh en brevoe momefof e tPKe.i Sinilagasbays can be

effect of the d&lghédea(oﬁ%e SRBRALARS Sy K JsInG toBinRERWell kidWR RlieR. ON One or
more of the PKS ! evera?1 of %es s¥ays da &npe% herein are performed in an ELISA (Enzyme-Linked
Immunosorbent Sandwich Assay) format (Voller, et al., 1980, “Enzyme-Linked Immunosorbent
25  Assay,” Manual of Ciinical immunology, 2d ed., Rose and Friedman, Am. Soc, Of Microbiclogy,
Washington, D.C., pp. 358-371). General procedure Is as foliows: a compound is introduced to
cells expressing the test kinase, either naturally or recombinantly, for a selected periad of time after
which, If the test kinase is a receptor, a ligand known to activate the receptor Is added. The celis
are lysed and the lysate is transferred to the wells of an ELISA plate previously coated with a
30  specific antibody recognizing the substrate of the enzymatic phosphorylation reaction. Non-
substrate components of the cell lysate are washed away and the amount of phosphorylation on
the substrate is detected with an antibody specrﬂcally recognizing phosphotyrosine compared with
controi cells that were not contacted with a test oompound
The presently preferred protocols for conducting the ELISA experiments for specific PKs is
35 provided below. However, adaptation of these protocols for determining the activity of compounds
against other RTKs, as well as for CTKs and STKs, Is well within the scope of knowledge of those
skilied in the art.
Other assays described herein measure the amount of DNA made in response to activation
of a test kinase, which is a general measure of a proliferative response. General procedure for this
40  assay is as follows: & compound is introduced to cells expressing the test kinase, either naturally or
recombinantly, for a selected period of time after which, if the test kinase is a receptor, a ligand
known to activate the receptor Is added. After incubation at least overnight, a DNA labeling reagent
such as 5-bromodeoxyuriding {(BrdU) or H-thymidine is added. The amount of labeled DNA is
detected with either an anti-BrdU antibody or by measuring radioactivity and is compared to control
45 cells not contacted with a test compound.



designed along the same lines for any PK using techniques well known
In the art. Several of the assays described herein are perforned in
an ELI SA ( slggiked | mmunosorbent Sandw ch Assay) §i#8dos002837 -
(Vol I er, e‘tﬁagf‘@ﬂf?ﬁo, "Enzyne- Unked | mmunosorbent 25 Assay," Manual
of Cinical immnology, 2d ed., Rose and Friedman, Am Soc. O

M crobi ol ogy, Washington, D.C., pp. 359-3Bt). Ceneral procedure is as

fol | ows: aﬁiorm_:q d i% ihgtrpd ced to cells expressing the test

ki nase, eit eﬁ%i%q-ﬁ%—%wpé?ﬁ%i nantiy, for a selected period of

tl me ?f t e \tAq ch, Thié aéda@istudsd tokneRsphosphatyrbsietiler fon a Poll(bIBEMIE akid daine,
0 activate I The .

| ysate is trangf) éﬁggﬁé t9 %at gr?s&grﬁ%gmg@ azggrﬁﬁ%gﬂ%ﬁ%a‘% ﬁ‘gg‘?aé‘%%ﬁﬁs%""“ of the

coated with asg?f"?ﬁ‘eci fic anti body recogni zing the substrate of the
enzymatic phosphpLy b hdafetsact i on. Non- substrate conponents of the
cell lysate are washed away and the anmount of phosphorylatlon on the
substrat e 15 det ecCemingsg-RelkthiSApalel,diping Seiaiod # @a80696.r ecogni zi ng
phosphot yrosi e coppagedn:i, Bigrd it kelp g2¢s.| s that were not contacted

wth a test cgrpou Ll eferred protocols for
conducti ng th(cay'TELl E%S Glagcg{r?@?ggof%?o%peci fic PKs is 35 provided

exper|
bel ow. However® adé?)'["%ﬁ"FESﬁSof these protocols for determining the
activity of cd@rpouhRekingiyfiernBissolyt Bieg BIRINKSerumaAlonein Sigea GadrNo@Fie8s, @0 mL
STKs, is wg | pgistitbthbblh a «0f know edge of those skilled in the
art. Qher assays Ferﬁigé égfrjusigleprr&'ir? oﬁﬁﬁﬁ%ﬂ:?%&ﬂﬁﬁ&%ﬁfﬂ. sBGeiie, made in
response to activatlon ~of & test Kinase, which 1S a general measure
of a proliferdtiveTPekPfice. General procedure for this 40 assay is
as follows: a8 onpoeshdquesusi(MiliQoeahOERME® cel | s expressing the test

‘ f! nas e% t eit \fllﬁ_rg. Rat 46 Al juedlis @ﬁ@mmisi-tﬁphoﬁﬁhﬁte,?igﬁﬁ be&?@d-sp@r i od of
ime after i,ch, N J : o
Lo acti var Bt HE o8 shafe oy Al itob by nk 36 5F B ers ) 570 wil (PHL 5
overni ght, a ERAFESHIA Mhe! Msagim pinoedate 260 £ mp SY B GRGISP PP AL RO )
or H3-thym di né. i s4Xd¥iBeacidneMigyresfontio OE. mxbhehk ¢ MDAganese chieride anddd2 vl 014
ei ther an ant iy Brrdkegghiiady or by neasuring radioactivity and is

conpared to caqgtrol . 0 R el .
5006, 051864 Pl | B8 OERES TR MhOREREHE Vs Bt o Al GRIM g%qlgg\%
This assay® s 4%ed to measure phosphotyrosine | evels on a
pol y( gl ut am c 1&ci d NUNGPewiihébotton : phlyprenyibnst piatescArplied Scientifinatafog j# S-72092
identifying agani sesdmmiesgani sts of net transphosphorylation of the
substrate. Materi al,s. . : . 1 5 | SAke,
Comi ng Cat al ogf%'# Zggtf?g&g%ﬁﬁ&ggﬂ@iﬁg I%Ltr;i"?)% H'gs%%%ﬁa%gzﬁ/p@ﬁ%ﬁ
0275. 3. PBS, lestapkMikinRBg a0y 0 midH M sadymrifoyanadyie fF4EPESTs Bl ocki ng
Buf fer: Di 8ksolt8e 2RalgpitBoydlonal aflophgsphatjrbrineiantibo®i, §URENCAc. No A- 7888, in
500 nL 15 PBSy, fi lgbftfant-RbsgReddish pproiidasé édhjugatét aniitody| ﬁiﬁd?d’c?ég fusi on
protein contaifing | . . Hgﬂy, . .
Buf fer. 8. 10‘%ra'aqué%ﬁ%swoﬁlﬁ%@ﬁﬂg@%ﬁb%ﬁg i fgb%ﬁHapgh%ngus %%ﬁ%g)wnh
Adenosi ne- 5' - il dibRde ®akedilynp Cat. No. A-5394.

19. ABTS/H20,: mix 15 mL ABST solution with 2pl. H2O, five minutes before use.

35 20, 02MHCI

Procedure:
1. Coat ELISA plates with 2 pg Poly(Glu-Tyr) in 100 uL PBS, hold ovemight at 4°C.
2. Block plate with 150 pL 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 pL of the test compound (in 4% DMSO) or DMSO alone (4% in dH,O) for controls
to plate.

6. Incubate the kinase/compound mixture for 15 minutes.



20 10. 2X Kinase Dilution Buffer. for 100 nL, m x 10 nL 1M HEPES at

pH 7.5 wth 0.4 nL 5% BSA/PBS, 0.2 nL 0.1 M sodium orthovanadate and
m. 5M Soﬂr'db%sgdﬂé% gide In 88.4 nmL dH20. if. 4X ATP Reaﬁéf,ﬁaodgjoggswe

for 10 mL, mx 4 m. 1 M manganese chloride and 0.02 ni O.

in 9.56 nL dH2O. 12. 4X Negative Controls M xture: for 10 n1_, mx 0.4

mL 1 M manganese chloride in 9.6 nL 25-d#20 13. NUNC 96-wel | V

bottompoly ropyl eng t | ] Scientifi talog If S-72092
14. 500 mM EDTA 1@““%%@1@2%'?@’1‘:@%&{” Rl 100 . mx 10 ni
5% BSA/ PBS, 0.8 ni Asi28ated TR anz mixtrg da e aflioter wejls ecerh e e gativgypontiols).
M sodi um or t howmeubad&ireminn 88. 4 nL TBST. 30 16. Rabbit pol ycl onal

ant ophosphot yr gsi neAdgaghLb@g“,M%{,\gt of ifetion1 7. Goat anti-rabbit

hor ser adi sh peroxi anti body, Biosource, Inc. 18. ABTS
Sol ution: for YL, qﬁ%‘ﬁ 'i'@glﬂﬂﬁ* 'tric acid, 35.49 g Na2HPO4 and 500

ng ARTS wi th luf f i Asid &P nLorRERED Potyclenalest-Riyr dilutepiol: 10APPTR/Aptibody Dilution Bufier feteach
ABST sol uti on Wik iﬂc@htehlaﬁ)&aﬁihyat Bortenpdanliebonendsge. 35 20. 0.2 M HC
Pr ocedure: 2Coatngh fAsTWith 2 Vg Poly(Gu-Tyr) In 100 L

PBS, hold over n ght t 0 5% BSA/ PB
for 60 mn. 3 s rP"B‘P&t°&°”ﬁRA?'“EE w@%@e@*@‘ﬂ@%ﬂ% 3o Aoy Py ver
buf fer pH 7. 4. Ad{i0Q pt geiwelsmd eubgte af men nperatuse) with shaldng. forengkaur-we| | s.
(Purified hsinase | swakhpetax with PBs.Ki nase Dilution Buffer. Final

concentration ouI%= pL of the test conpound
0%1 db?folﬂ'gligg utﬁn wglﬁ

(in 4% DVSO 4% 1 n H20 or controls 8ate. 6.
| ncubat e the ki%hasdf wswHHsY rﬁ‘i'ex‘!eﬁ?'?é’mf’ freagtign witt,he é%d““""/@ 150 Wepf 2V per
PCT/ 1112005/ 00@837 -104 5 7. Add 25 pL of 40 nM MC 2 to the

negative contr ot Wekda$ platd-on/Sielatddn MR7OTELISH Yedddr Wikhthél keet Miter dt N0 and the

other wellg, (e tive controls). [Incubate for 5 mn. 9.
Add - 25 ILLE%OOéFﬁEZﬁF%%{%%gpbp reaction. 10. Wash plate 3x with

TBST. 10 11. Agdyl@fbrporaablinssaes ycl onal anti-Ptyr diluted 1:10, 000
In Antibody Dilution Buffer to each well. Incubate, with shakin

room tenperature fomedpliawing assays] gse ealss PRojipeiadeto JPaRSt & Sefesisy recppior gha hen
Di | ut e Bi osour ealukté\rhectfegt bbs tapoamitdf infaabtion theaaativithafdgand-ind@e® DBA synthesis by

Ant i body Di | ut&@g}mm%g,@gmco Q,o,'l,ﬂgﬂm{,mer' wel | and I ncubate at room

t t
P20 G VB0 RS s el e L o, el
necessary, st opTRSUERABBYANIGS? BARCIFFRANAHe addi i on of 100 L

of 0.2M HC peéeneyg?llstanals and Reagents:

1. The appropriate figand.
2, The appropriate engineered cells.

30 3 BrdU Labeling Reagent: 10 mM, in PBS, pH7.4(Roche Molecular Biochemicals,
Indianapoills, IN).
4, FixDenat: fixation solution (Roche Molecular Biochemicals, indianapolis, IN).
5. Anti-BrdU-POD: mouse monoclonal antibody conjugated with peroxidase (Chemicon,
Temecula, CA).

35 6. TMB Substrate Solution: tetramethylbenzidine (TMB, ready to use, Roche Molecular
Biochemicals, Indianapolls, IN).
7. PBS Washing Solution : 1X PBS, pH74
8. . Albumin, Bovine (BSA), fraction V powder (Sigma Chemical Co., USA).
General Procedure;

40 1. Cells are seeded at 8000 cells/well in 10% CS, 2mM Gin in DMEM, in a 96 well plate. Cells

are incubated ovemight at 37°C in 5% CO2.
2. After 24 hours, the celis are washed with PBS, and then are serum-starved in serum free
medium (0%CS DMEM with 0.1% BSA) for 24 hours.



17. Read plate on Dynatech MR7000 ELI SA reader with the test filter
at 410 nMand the 20 reference filter at 630 nM BrdU | NCORPORATI ON
ASSAYS TheW %{'(9&%,@9 assays use cells engineered to expy &?ﬁz@)sm 2837
sel ected receptor and then evaluate the effect of a conpoun ?
interest on the activity of |igand-induced DNA synthesis by

determ ning BrdU I ncorporation Into the -DB 25 The foll owi ng

mat eri al s, eagents and g, cedure arﬁ: %g ‘gﬁ‘g to each of

fol I owi ng BrdU™ i nc8? 58 &t 5nePRERIRFS fga &5t | AMRARL |afe| Eddﬁgs"aﬂe cells
are noted. Gen&fykanpayslir T'éﬂ Regelivel cqREER kot rgosive gorunTiiee RIWEM with P.ATcBSA only; the
ligand. 2. The pesiive opurolatls rexige me dgaddl bateb ltest codiPould. TBstGbinpoal®! drd frepared in

Reagent: 10 ”Mserblﬂ frEeaﬁlEm IS8 whIRS HoErall) o@lﬁm ﬁ?ét gon ntraxrés
ﬂ.‘ 0.1%

I ndi anapolis, n a

Bi ocheni cal ﬁ I nd| aﬁfaeboé fe °?ﬁ%a”Jq§“v kr’i‘t Q"’%&élﬁ@ b&ané ??B%Fgé“

anti body conj u§atdsadded Eﬁ‘d B‘éP‘ﬂ'ﬁ prg insibated Wity Breiyfinal concantiatien ig10 A for 13dogs.
TMB Substrat e Sol utAfenincubation svitte bibejihdresntoihe eediufivB remoeatiy decantigrand tapping

Roche Mol ecul akhe iefild 64 Baper 19d1.2 PRGEAEY sdiutioh ) adde (56 BiveliPsH i tiOpiates are

(31 g Cren cal s a(pdh erberd ks BR Yl e T8, o %0 ¢ Cceec
at 8000 cel | s/$el | The Fi@ometssiution | fopyqd by, despitting anf fareingoife {Raried plpts o a paper
Cel I's are Pnctowalt dik igwndden (5 rehitated@ilk In PBSH2B0R/well) as Ablboeking 2dutioo andsthe plate
the cells are warletbdtdr BOmiiRss at AOH tdmberaud bPa S8 shakest arved in serum

free medium ( 9%38 %@k g sglut%rjl i'so/ rﬁ@%) bJ r%Eaan H&’ME @ells\eg% \3&9&/ dlegelgﬁlzlPBS

PCT/ 1B2005/ 002837 r| at I gan

test conpound AMEPHRR sphio jrdges St g St Serpoll god g gt i
control wells inedbeatedtor Smintasfat roen BNEERANE e MtelshoBSA onl y; the
positive cedtrael Cefrb&nﬁbaﬁ,eiomﬁgafehﬁre}nb@aﬂﬁcfd%mmdhm rifsig tRDNGO B Mftes WIASHBS,
conpounds are Qﬁcﬁ g,shﬁ}_,dg?f‘; Qﬁd‘?a% VM pibe Rwdi] gand |n a 96 vveII

pl ate, and ser once ra

hours of Ii gan actT P‘Fg’a‘r?te ff??"\“‘lf't 'écf'%%“o@’q 'éyb’g PFE;’ F‘@éﬁ%r’ﬂ' 2(’1""1‘5?? ‘?trf°°"'
DVEM 0. 1% 10temgaptujesn & dete ghakerant $pior @Q!F'P@Betﬂséuﬂlmwwetdmwiq deteBliorlU
(final concent n@t i OTheaSsobance Mthd samplds dre rhéhurréﬂ at 510 nifiih &italiwacaiBngihi rdile with a

with | abel izg fiPRIHg ot ada%m%qlrmacgwae %%ﬂfsh@&ﬁﬂagert appi ng
the inverted plate on paper tOV\e nat so ution i s added (50
pl/well) and tHeF{ ¢ Brdiy gonhated at room tenperature for 45

m nutes on a plate shaker 6. The Fi xDenat solution Is renoved by
decanting and Mé‘ﬁ | df:'FPé‘e'Pt*'r1verted pI ate on a paper 15 towel. MIKk

ol i on and ?hEVS{P"’%ﬁW oo Sl B v "
t enperature on®a pl -%cﬂg@pg é bI ocki ng solution is renoved by

decanting Ahd Rereainips Materialp @d\ﬁa&ﬂ@a apphore.wi th PBS. Anti - Br dU- POD
solution is adged El 200 dilution in PBS, 1% BSA, 50 pL/well) and the
plate is

1-. Cells are seeded at 9000 celis/well in RPMI 10% FBS In a 96 well plate. Cells are

incubated ovemight at 37°C in 5% CO,.

2. After 24 hours, the cells are washed with PBS, aad then are sarum starved in 100 plL
35  serum-free medium (RPM! with 0.1% BSA) for 24 hours.

3. On day 3, 25 pL containing ligand (prepared at 1 ng/mlL in RPMI with 0.1% BSA,; final HGF

cone. is 200 ng/mL) and test compounds are added to the cells. The negative control wells receive

25 pL serum-free RPMI with 0.1% BSA only; the positive control celis receive the ligand (HGF) but

no test compound. Test compounds are prepared at 5 times their final concentration in serum-free
40 APMI with figand in a 96 well plate, and serially diluted to give 7 test concentrations. Typically, the

highest final concentration of test compound is 100 uM, and 1:3 dilutions are used (i.e. final test

compound concentration range is 0.137-100 uM).



i ncubated for 90 minutes at roomtenperature on a plate shaker. 20 E
The anti body conjugate is renoved by-decanting and rinsing the wells
Stimes wij nd the plate is dried by inverting i on
a paper towelzaﬁéma??/B substrate solution is added (100 %?@?BQ&%

i ncubated for 20 mnutes at room tenperature on a plate shaker until
col or devel opnent is sufficient for phot‘@ﬁnetri c detection. 10. The
absor bance Qf thewhgrrql es arfe neasured _at 410 nm ,(_,i n "dual o
wavel engt h"” notle §{ 1§ houssof figand acvation 13 il of dilutgriydl) fpeling reagent (1100 i RRMI,
wavel engt h) on0-He B§Adg addpd ©\gaph yweil andgher eeliscrse incubpiey-withn Brdd dfialBengeniration is 10
| ncor por ati on mWtha.t erials and Reagents: 1. Reconbi nant human HGF
(Cat. No. 249-HG (%h F . USA). 2. BxPC-3 cells (ATCC
CRL-1687). 30 Renmminin Teriars and Reagents, as above. Procedure:
1. Cells are seeede&a’aﬁgsﬁfoﬂﬁ'fé?%@meu In RPM 10% FBS in a 96 wel |
plate. Cel ' afe iTrrchitsiingspiutioris remgied by tiecdTiah and tB9/WEISRre vishedfongerwi £BS.
hours, the celAdfs-BRiLPOBREH (H\Mﬁd'uml?ﬁ’rﬁn PBBChot BSY) ifidRed ]10d |§rawuetﬁle bué\a is

100 gL 35 P for 2
day 3, 25 piegoﬁ%%{dﬁ(?r?m LA ol Pyl S 17 ZE oo 3 O

% BSA; final H&F B'H"cascfe§°'2'(f’(5° Pem_) and test corrpounds are added to
the cells. Thes-neg&emeas Geoeralifodcedwel | s receive 25 gL serumfree RPM
with 0.1% BSA 0l Y sahdues quasrhitrirasgaueont rol cell's receive the |igand

(HGF) but no gg g ggggounds are prepared at 5 times
their final coée(ﬁa;m%gﬂﬁ& Boond iy RPM with Ilnqand in a 96

wel | plate, and sefP4Icelp Uamszé'a"%esm&f'%ﬂésar FCellswegegigeder {ntha qroyfymedia (RPMI
Typi cal |y, the+ 10FEBIdue 36 wail alates andseliuted aremisht 4 57 1CHiot atiedmentu Fells iwere BDsed
MM and 1: 3 dit weisRivation hfedid FRr ¢ 0.08% BEA)N BhiutibrsSof the GrWBRGLWEte added to the plates

concent r at L,on %

concent Tt b9 4 Hibale 8{)%7]‘% fo%oi%uPMerls»FﬁﬁerPQ{ 4% Eﬁa dding 40 ng/mL. HGF for 15
12.5 L of dil dP%‘&‘“BPa ‘Yeéeo‘%ﬁrsl’ “?"é’é&‘ c‘{lL‘]’?L"%idi‘d* e" 'VS‘t‘S’ B%“};?)s vee
added to each dietpd withimMiNaeV/Qs drl HBSS gncrahsirmadietadig wall gdat Blt-c#bbﬂ(cpatmlate (Plerce)
concentrati on which #as prdodtediwith alicHEFR ahtibodyaZyned Sarorifeies)) TIY fild héfedincubdted

Sane as Cener aAverPﬁlﬁ'Q fafd w&épled;»Fth Tﬁqﬁnpén(éﬁ K Frﬁ 1rQbvdh| IIIRQS 'I-ﬁ%PIf@p ﬁla EXIZ)

d
Sorart ond B0 ot GG en Deridio B aes o &ty toh blmilen Peie s (s ashedeoaene

the plate i s TMichamxidesg substrato (Kikgoasrd &Femy) wap gtded ang incubetgd tor dt miguies. aThe
shaker. 8. Sanfeacs waemer stbpped BLaiting EOSN HSO,SRIRs dsre(iadlral at BDABEEhIisihg a

ES;S Agigecgl I g&?ﬁﬁ@&e@r" @%Q;QWS%WGQH&%PE{ %@Bﬂm RAGQR AR ek Q‘%‘V

used
the rowch medi a ( KENRAnEE o frye et e Ry Bﬁgﬁé@%aﬂh“?ﬂ 17 & 8%}6 ar
overni ght & 3'5P'°"(TJ f"oPa?at F’&Gﬂhen date | Weee wRipieede yyings ée HEDBR t Gpatinuous-Coupled
starvati on medspactiopiictdmetric 0ASaP0 BRA)C, Diidtat wetd S otddinddh axsihg) hhddi Calltise weaFe:

added to the plpRiphorylation Assay, both of which are described above.
While the invention has been illustrated by reference to specific and preferred
smbodiments, those skilled In the art will recognize that variations and modifications may be made
35  through routine experimentation and practice of the invention. Thus, the invention is intended not
to be limited by the foregoing description, but to be defined by the appended claims and their
equivalents.
All references cited herein, including any priority documents, are hereby incorporated by
reference in their entireties.



20 and incubated at 37 Cfor 1 hour. Cells were then stinmulated by
adding 40 ng/nL HGF for 15 mnutes. Cells were washed once with 1nM
Na3vVO4 in HBSS and then |ysed. The |ysates were diluted with 1 nmM
Na3VO4 In HBSS and transferred to a 96 well goat ant-rabbit coated
plate (Pierce) which was pre-coated with anti-HGR anti body (Zyned
Laboratories). The plates were incubated overnight at 4 C and washed
wth 1 % Tween 20 in PBS for seven tings. HRP-PY20 (Santa Cruz) 25
was dilute .and added to the plates for 30 m nutes |Incubation. Plates
wer e then d again and TMB peroxi dase substrate (Kirkegaard &
Perry) was added and i ncubated for 10 m nutes. The reaction was then
st opped bi addi ng 0. 09N H§§O4. Plates were nmeasured at OD-450 nm
using a dect‘?‘ngﬁ’PHﬁgtoé e {8y, 51 ues were cal cul ated by curve
fitting using a four-paraneter analysis. Conpounds of the invention
were neasured for HGFR i nhibition activity; the_data are 30 shown in
each Exanple. 10 data were obtained using the Bont i nuous- Coupl ed
Spectrophotonetric Assay, and | Cmn data were usi ng the
Cel I ul ar HGFR Aut ophosphoryl atl on Assay, bot ich are descri bed
above. Wiile the invention has been Il ]l ustrat reference to
specific and preferred enbodinents, thoNe~skilled In the art wll
y be made 35 through
nvention. Thus, the
t he foregoing description,
nd their equivalents. Al

routi ne experinmentation and practice of
invention is intended not to be limted b
but to be defined by the appended cl ai ns
references cited herein, including any ity docunents, are hereby
i ncorporated by reference s. -107- Cains: 1. A
conpound of the fornula: NH XC NH2 G F or a

phar maceutical |l y accept able -'*A phar naceuti cal
conposition conprising afjconpound a gtoclaim 17 and a

or a pharmaceutically acceptable salt thereof.

2. A pharmaceutical composition comprising a compound according to claim

17 and a pharmaceutically acceptable carrier.



