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is a mtogen-activated protein (I\/AP) ki nase that

bel ongs to_the serine/threoni ne se superf amn
Thi SIRAZQ0E SO QNN U BEADERIAT IS AS P8 kilAsE

such as heat, UV light, INHBITORS ic stress, as well
as by inflannatory stimuli such as Iipopolysaccharide.
When activated, p38 kinase phosphoryl ates
intracellular protein substrates that regulate the

b| osynthesis of BAUKIRGUNDOFTMBNYEXTIGY t Okl nes tunor
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kinas sippyEymils Tléfhlfd@?ﬁ le:acrlwferi hmmcehhglar sifessey Welras heat, B lighst andibsmpotic
stressABN Well bk D infAG@@torySrhuli, sucﬁgﬁhpoﬂﬁﬁacll?agdél QNl(e;; 90913&@ p38 lémase

postShES AR ol R s LMD i s Moo
cytol@;eg@mgrg]egosésgaqtqr p(F o) end irgdrieykincl B (Fle HE). WAesH ayiokiads are implicated i in the
pathdidpe 61 aiﬁlﬁaxer oPohrdAR (i Amatdry) 8879&(3)5,@6%”& ala%h? NYUWAS Sci., 696, 149-170
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dlsorlfdrmﬁge'llﬁr é?tlﬁ NGt ISR@REA glO(O 3 9@%@%2 %SIn dﬁgn %‘r

hos% ch,g Y %xglt %83 Away and  can
phosphewialyd o5 O B9 C‘iw&ﬁ%‘kpm %geﬂ?ﬁ?%lﬁe zéPrlPMAé) Wp)l@lso a
kinasp/mPi/APKMASK pathwiayraediae bd directly Actiegtéddly ippeMPPR.Midibd bbckout studies of
MAPRUGRE %Wrdgedmeﬁﬁp%&q&ﬁfbd&ﬁo@sugg%%mé FRBkabRs ca9 t)e a IIeP fegulator of

the i,nf | amTator%/? c}esé{i)ﬁ e and can | sO be a potentia
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identifipchds yp & kimase iplribitystoodyiokige inimibitdoi P8 IsnasdiBiBbiloiswasgekine inhibitors may
be cobtﬁ'hcb deu@cr and eray 2 @&bﬁl@bﬂﬁp mdk%stm%ﬁgh Meng ﬁlaplﬁﬁtttﬁeyzn bih effects and

bloav and absorption

thera%uu ﬁ% r}?fgf’ ‘%/leﬁlsfs "HeY f“ﬁ’ 3"6“1%‘1‘-‘71&0 {0 WppypsEfve drugs, Le., compounds
that aretvepablo ef inliibitingds kifdvewigfiopreved prigeplang giestidideaitlatiew snal |

ITD IrRudsehnt ﬁﬂﬂnﬁlﬁi ﬁﬁ/ld@%& E@RbrY 6 pI€ KBtSe usbulior the%%%&h‘ BkSnditions
resultm %‘omex s F (ﬁ(& L nhi biti ng p38 kinase wt
a 58 e prg

rove tl°g§‘reat er bioavailability. The
pr esent invention provides new inhibitors of p38
ki nase useful for the treatnment of conditions 25
resulting from excessive cytokine production. WO
2007/ 053346 PCT/ US2006/ 041266 -2 BRI EF SUMVARY OF THE
| NVENTI ON  The present invention provides conpounds of
Formulal: R X O/ NI iN NNHHRZ where:
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5 Xis selected fromthe group consisting of 0 O _ON

REBrNR3. Yand N\J O (i) (ii) R is d-C4 al kyl,
wQ20@Ms58361 oal kyl optionally substituted with BO®USR006/041266

two substituents selected from the group of C-C4

al koxy, methyl, and trifluoronethyl; or d-C4

al kyl hal o; R2 is phenyl optionally substituted with

ad-Cc4 al kyl, or pyridinyl Gﬁtionally substituted with

a-ca4 10 aIkyI CA 3l , d-c4

al koxy, d-C4 éﬁ%gﬁﬁ%&%@§g§8E’ﬁi S Fﬁ%# optionally

s uFSe Present dention rrovides eurpeunitafBermuk &l ect ed from net hyl

trifluoronmethyl, or halo; phepyl or thienyl each

optionally substltuted Wi th i rst substituent

selected fromthe gr coQ§|~ gof halo, C-C4

al kyl, and d-C4 al , QMd piwonal |y further

substltuted wth a se NsuEstltuent sel ected from

hal o; or a 15 pharnaceﬁtl%ally accept abl e salt

wheri:N€r eof . The present invention also provides a method

of i nhibiting p38 kinase in a mammal conpri si ng

ad/ inselseted frompghe goun comsistinglof i N need of such treatnent an

effective anount of a conpound of Forgula | or a

phar maceuti cal hy able salt therdof. The present

i nvention also provid aRﬁethod ofISUpB?eSS|ng t he

production of tumor Wechosi sa@0 _factlor a (TNF(x) in a

manmmal conpri si ng adnlnmﬁterlng to a mammal in need of

such treatnent an effective anmount of a conpound of

Formula | or a pharﬁaceutlcally acggptable sal t

t heg nven rovi des _a
of ReBS 56 el8F cBESaop LR nos el Rbine SRS R fepied fom
the gppBYf Ci-fRs ﬁkopmmyl wd frfiupraetiy]; ad@iGriakyleald;ng t o a nmanmal

I NRAR Bkbn@ bptibdl sivs@atdmAlc,-aPasih begtiikg oﬁmﬁﬁdﬁtsubgt{tut?d with C-Cy
conpound of Fornula | or a pharmaceutically

acceptabl e salt thereof. 25 The present invention
f uRE heming Co¢i died CaCnalidyo §:-6falltyhelatGsiGgcycionlkl bitiomdly substituted

with § S84ttt Slecloll 06h BXER; &ﬁﬂdbﬁ)mtewt Rk %hd%§l%gﬂiféh§l eftn bﬁloﬁlgy f
erin |l in need o

s {0 BT R ST b R Pt P elbgrg G
alkoxy s entipmg lhofurtiey ?‘hﬁiwéedlwﬂb p segong lnebstiteesisseltdiaidtombalace e pt abl e
mmmﬁ%&wamai@aﬁegmma@fesent i nvention al so provides a

mﬂl‘@ opgeg% e} (I)nl% S'(:) rr(]) es 8%‘[%%?‘10 Eﬁlmﬁlﬁmg%i?ﬁfi szee %Iﬂgrlmteabcoglprlsmg
admuﬁﬁ?ﬂ#aro aummmelemnqsﬂ 0f§u@m¢tm@a@rvéfmtweamrp®3 of adeinpeund efgormula I or a
pharn@io®uticilly &teptable S tieapound of Formula | or a

ph ceuticall acc tab aIt t her eof .

Do Rse s )0 REGER A Gt bt i B o necross
factoy (i) iommerhisd cqprroningkdgingterigg th @ dlararhal indaédaif sich Qeatment an effective
amoubHdlt Qg(ﬁt@&lng of F&nﬁllmﬁﬂam‘fégémgahyséc%tablggﬁg'tl{&e%f” ering to a

mammal i n need of such treatnent I nhi biting
anbresEt menE%‘ﬁ”BB Pedes £ mpigedAl Fuppressing the production of mterleukm-l B (IL-

1B) in a mammal comprising administering to a mammal in need of such treatment an effective amount of a

alkyl:

compound of Formula I or a pharmaceutically acceptable salt thereof,

The present invention further provides a method of treating conditions resulting from excessive
cytokine production in a mammal comprising administering to a mammal in need of such treatment a
cytokine-suppressing amount of a compound of Formula I or a pharmaceutically acceptable salt thereof.

The present invention also provides a method of inhibiting the growth of a susceptible neoplasm in
a mammal comprising administering to a mammal in need of such treatment a p38 inhibiting amount of a

compound of Formula I or a pharmaceutically acceptable salt thereof,
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or a pharmaceutically acceptable salt thereof. The

present invention also provides a nethod of treating
wohewasaasd arthritis in a mamual 5 conpri si NgPCT/US2006/041266

adm nistering to a mammal in need of such treatnent a

p38 i nhi biting anmbunt of a conpound of Forrmula | a

phar maceutically acceptable_salt thereof. The present

invention also provides a pﬁar maceuti cal formul ation

pra i B PR s oLl i Bl i  ypammal comprisng
admigigfdiyie e hagmpali pwd af qyﬁmeniawe@ ariiiatibiynsanompelalprepound of Formula I
oraﬁi&ﬁﬂaﬁ&uﬁﬁﬂyac&@tam@rtthe@sf diluent. 10 This inventi on al so

pr n
o BT B R BT SRR e Rl o'y frgamm
compyiging fdadtistpriag top mammien @Mﬁ!chﬁeﬁﬁnqnh@% frhibising inomntof 2 @@ip@md of

FornftlaN @ $Rirmabeleléatiy ae@tabhé saltttiiHre%f i nvent| on provides a
tl cal I acceglﬂabl e

co nf?g éer] gnt mv?nE?n also l5)r0V1des a pthﬁ*mgcbnl%:% atgﬁ c%l?
Fom}uht Iﬁmﬁhﬁmsqeutm}mawemhh st therqefgin pmbfemqno\mth P pl@waqelsc@y acceptable
exclﬂaémmme)umiuaal conposition adapted for the inhibition

of Tﬂ:é §Wf§1¥1 n%%sg HO%H%I‘ Iesﬁlsen a a G O e X af({nn@?ll orr é Bl?unrlaﬁeutlca?ly acceptable

har raceut | ca accep
salt for,the aplaciire Pf aé??élcmenﬁﬁlrtbe inpibitiopeé piGtkingsa] Agditionally, this

inver@io€ Fpidbh &)n@éﬁﬁﬂ Bﬂ Foftda I ¢ agﬁahﬁhtﬁéhtlcaﬂi accéﬂtabl’d @dﬁtt&retoﬂ%lr ﬁ@ﬁl the
S ovi S
mhlb?ﬁj&h 3f |3§]1¥11?ars]§ 15 glamx%ﬁs q?uﬁlrl ?r %11 vent1on 8rov1g Blpléarmggt}%faﬂ composmon

arnmaceuti’ca
adapieth ©F @g) F’hl’f“&?ﬂ of h%s SirgrpepEpIsiE @ C@fpoald wﬁk‘zﬁn@dfn}eqma phiagpaceutienlly
accegah{3aleEGtoD R cafibitalién xﬁﬂlQﬂH&{nho@irph@fna&hkml’y aEl%ﬁtBHPegdx&plents carriers, or -
dich@6t9k @ (TNFa). Additionally, this invention provides
a conpound of Formula | or a pharnmaceutically 20
ac dBipingtien alsq providgs dheapst of p egmpgund of Fprmfie! os a pisrreassyitiently exfeptable

salt thefdf fof tackuaitifaide 6ifa nteﬂﬁﬁﬁenfﬁ&ﬁébﬁpp‘ﬁesﬁ(ﬂﬁff 06 pr3ductldifo@umbihecrosis
nvent 1 on rovi

sl BINEAE bl B b Bt Pl g At rgPrpilel € apraeaiioy
accemibletSHetthdiuust IIl(]]llB so;spretsumnf tha @ofe8inSf fumet Béross fEldNEAINF) in

mamﬁﬁ’qui’ﬂ%hﬁge thisERERH Bgvﬁés a Mlﬁﬁczil Spojon adapted for the suppression
pharmaceutically acceptable salt t Rereof i

of theRSRAYFIPRLf TERPT RS e Hf TNFe @mmwmmmd@éf¢ryula Lora
pharrA@ SRl ke @table ¥t t&kéaﬂih SombE@fién vithSne &@ Enofi'phéﬂﬁ&%tﬁmal% Qecdftibk

excm%%eg{n&gr&“ﬂ}ugh% provi des the use of a conpound

or a pharmaceutically acceptable salt
t hdPigByentigalse pravines fgieecaf & pampeynd of Feollalzone pharfagguticalipacceptable

salt eI PO ABShANadfre &ﬂa%e&EMﬂ t%uﬁesdld'ﬁtoﬂhl: ﬁrUJﬂcﬂ)n%f fodridukdht B (IL-
) é&g% drgj ti onal I this invention provides a conpound

2 Pl mvention e Seepetnd Piciare T9e ¢ Rtgpuioalygcgeptable salt
therebfif@ruetth thé Gppression d)ffﬂhetphﬂu&lk;lﬁ)&r IR& RG] BX&L—Iﬂ) ﬁl rﬁHnﬁiﬁléC Fir@Bmore,
this u?\f 0t 0[1] Fr%w!ieg?lﬁﬂaﬁna%éuﬁcag Cpmy s(ltlozm ﬁc!laP EB{“HB ?ugpg?smg (#Eg £F$?°8ﬁn of

rovi nmaceu
mterlaldmphﬂéﬂ lﬂbwnvhﬁerlgwprpmoesdsqf Gpmmra Ltohephpmachutidalloarcepfabld it thereof,

in coﬂnﬁ]ﬁﬁﬁﬂ \eiHlKJnQGr:Mo;}e p@nérka&ﬁt%ﬁllﬁ@%ﬂlééxﬁgleﬁs %qusomuegfs

utical Ly acceptablé salt
CPerentn RS Y AR FregR A oGP s BPbamsceicaly acepial
salt thekpaf fafeeananufechird of aansdiespteatifbrahedregingit efivbsiitiooarsultieg Som dkessive

cytok§he lpkb@d&ﬁ&l All_&ibo?xallynﬂﬂﬁ mvérﬁ?l@n ﬁbﬁ&és PELEE St ﬁo%lé‘lsb? a BﬁanﬁabTutlcally

armaceutically acce

sccerG PRt D o R P B PS St ek nggpebcton i
mamipile Rurtteatormethis inyéntionprdvides @ pisrmeesitital ¢comgosition adapdfostas ve@tment of
condiBids %ﬁlﬁ@ fiof @cbeG %mé%@h&h%#ﬁ%ﬁ turrﬁ)oﬁnra\{)%{uﬁyl or

provi des a conpound of Formnul a or a pharmaceutically

35 acceptable salt thereof for use in the treatnent of

conditions resulting from excessive cytokine

production in mammals. Furthernore, this invention

provi des a pharnaceutical conposition adapted for the

treatment of conditions resulting from excessive

cyt oki ne production conprising a conmpound of Formula I

or a WD 2007/053346 PCT/ US2006/ 041266
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-4 pharmaceutically acceptable salt thereof in
conbi nation with one or nore pharmaceutically
weaceeEpsadabe excipients, carriers, or diluentsPCThIS2006/041266
i nvention al so provides the use of a conpound of
Formula | or a pharmaceutically acceptable salt
thereof for the manufacture of a nedicanent for the
i nhi bition of growth of a Sﬂsceptible neopl asm 5

phan@%gdtltczrlg g?%ept%le salﬂh é?oﬁgl\ée aggﬂ \le[}]%\é%grg%fe}agr&a §%Hc€igz acceptable
eXCipigyisy Gapirs, GFéliuellj%e in the inhibition of growh of a

S USGR Riverkibiealsd @fbpildéﬁlm ulstf BBl of Edﬁﬁﬁlmﬁfr Hgﬁa?mac&ﬂba‘ﬂy acceptable

t
salt tﬁe‘g o?{& %39 ?nanuBr O\e/ I0 a edlb tai% nigef %?1 6%oﬁ grg\frtggto assa%&pélglf P%)Plésm
Addlﬁ@é glgmver@@mp\p@p ﬁg)nmoqpé nf)liqulda Iof a Plgrosaodutically @reptable salt thereof

for uh@heRBBRIbd & @ﬂo{v& oﬂ@ﬁ&@ﬁtﬁh'n@opﬁﬁjn tn riBBhE: olfurth@more this invention
provﬁ&qg)h'r}r%%c]el%cal complgsmoﬁl tadap%d fog%e thltloIbo w#iplé%?ugcegt% nﬁ)ﬂlaﬁm

, carrrers
Comquﬁlg@ﬁqoim@?pnép@@mp#adm ﬁ@gmtamtha@eacmota@e et thewsefiiticogibination with one
or mdrOpHathhadeuticaly acébpﬁtla&d?@(éﬁtbl tchrGalb, |oi/ dlﬂé‘rﬁse pt able salt

th %ﬁ gltlenftlgr{ als%) pl%v ?@ e ugeco 4 g(%ld)gurid of IEJE Iaor # El?agmaceutxcatﬂy acceptable

i nhi bition asl s. i’onal

salt therrpBiqt homanpRewp efagnedicansaifor fhrintifitiqnof Imjﬂlsaﬂ# Agiditignally, this
inverjdeyfr RERE bl édopunt Y P@ﬁﬁﬁlbﬂbﬁlﬁnﬁ@éuﬁcaﬂf‘&ﬁe@ﬁﬂle 20 Ehe#éﬁﬁ‘oﬂ e in the

t ast
mhlbhlﬂl? of rﬁeﬁgthski)sl ng fné?nﬂna?s F er?nsorea%ﬁ mventlone%'%w 53 ph&lgl&peggﬁa{ﬁoglﬂosmon

I nventio ar mac
adapigdifopthe fhipigen of ﬁlétaﬁtqqlh quprlﬁlmma v@mpcmaqi efFomiad cvaompesitivgliya
accerbRpatfidecdin chtbinitidnavith 08 orZmowpﬂirﬂi&@ﬁiiéﬁllyQ&:’eﬁt%le]&mplents carriers, or
dgime@gcceptabl e salt thereof in conbination with one or

nmore pharmaceutical |y acceptabl e excipients, carriers,
or Thignyepgigpalso Proyifies the Miredfe Fampound SEF ol ol e Bhatnieeutiesly ekeptable
salt tigereo Doy BdturE-aaMdtidardentTor tﬁﬁtﬂlﬁlﬁaﬁﬁd&ﬁlht&a laxltl‘h‘ltls Adetlonally, this

mvenﬁ RH&%PQ c% &ﬁb Bf Ftopr?ﬁael%f a fh%im F caﬂé'aacc f‘lg:le S Tt %elie?]f rfor uise in the

i canent. Tor the
‘Tea“mb‘?f thepymaiqiq a7thritisyip gammaksy @wﬁe@qu@ﬂl@wver@sn providshrppiarrdicayfical
compbtioniitizptell fodthe Reapilta o BE @k diCathtils c&ﬁ}ﬁ@ﬁg @-&Um%mﬁla bir onnula Tora

phanﬁa@&ﬂmeaﬁ{' aJc&)Eabllé Saht tlllell:lc)} ].l;l g(ﬁ:?n?rt {fynewq %Eenc}r {ngre g armaceu 1{;816 r:‘a]c:ceptable

s in 'nven
@“mEW6§PH€§°émbﬁ§rnaceut|caI conp03|t|on adapted for the

treatment of rheumatoid arthritis conprising a

conpound of 508 A plesCRIFTOR M TR ANENGTRON Y

acceptabl e sal't Thnereor T1 conprmatromr w th one or

mo & A PITeEast js édken ty meps sheps Sphind/or SR kipriseintfams.

Cafhd tgfS: #} 5 Bdustion 2P TR |

N R T R g e (e o
excesﬂ%%’ﬁ"%iﬁlﬁ)’e&r"fﬁirg’( B-16; prather etkie i maymel tp qrmgl or sub-normal levels.

This MBS Bé’c&xﬁﬁislﬁ:@ bi REbiREQE 6 § 30 réPJase-ENfﬁFc{, kLLIE;I- brdnother cytokine by all

Ki ne { en nean decr easl| ng excessi ve
cells, “%f“ a% °8K1féfs ??Wfﬂﬁﬁ’gamr [BLthq sgnon; levep, %@ﬁswe V7t ¥eil5vels piNFa, -
IL-1Baorrmaetin bytdkine marmmknaloas n@id4l oNQb-AGHnall 1&vlelb§ inhibifibik & HEBYHRES of

tion qf the n vivo rel ease of
o RIS, S s el P e BT BEPE NES 112, o
mwm@ﬁ%?b@vﬁQCWmdﬂwgﬁégés by down regul ation, at the

g eﬂ il 12 uhd%i«é%bd byQfie s@’lq&ﬁr%ér\fﬁt 0 coYﬂleQidJ é& \41@ lpl%segtflnvyl\%ﬂ are capable
er cC ne in t o_nor mal

t
ot id it 8,0 o Y R BHD R =5 R gk oo
are mqiN].“eém the narhesRf them. vapplhlésr of the prekentieveat®n are amines, and accordingly will
react PtSdnY b HSIn6d: bORRdanie MR amQ BCMQYO i@m%%a&@&gl yaaueﬂtﬁblggmd addition

ytokine at th

sats. THE Ry iRt sl P linar & WP g cquppgunds of
skilled reader that the conpounds of the present
i nvention are capable 35 of formng acid addition
salts. In all cases, the pharnmaceutically acceptable
salts of all of the conmpounds are included in the
nanmes of them Conpounds of the present invention are
am nes, and accordingly wll
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react with any of a nunber of inorganic and organic
acids to form pharmaceutically acceptable acid
waddi7iosssde salts. The term "pharnaceutical |y aecepsSanbe41266
salt" as used herein, refers to salts of the conpounds
of WD 2007/053346 PCT/ US2006/ 041266 -5 Formnul a |
whi ch are substantially non-toxic to |iving organisns.
Typi cal pharnaceutically acéept abl e salts include

F omﬁlﬁq %«ﬁw}?QL Euﬁst&glﬁg %§n—th1 % ll(nﬁg &éﬂnﬁﬂ]ls nﬁrgmaﬁe o n%%l%caﬂy acceptable salts

esent
mclu%f‘c%bfaabmr@)a@ﬂ Bistctongf the PR?WQ%M? of theregent m@a@m “sﬂah plgrmaceutically

accepitabizl ogdfic bl’(lfbr@hﬁ RABC Bueh bd&ﬁﬁlblyde%(pﬁﬁﬁl@@ﬁtﬁalﬁ} adctfablel saits @led in
Jourd?fbg ;L;g)%ﬁ é@gal %f;lencg; % %WEM%’}& v¥ ch §%I enC 6 the S lk%gﬁsan Mesylate salts

e's K9 feud

of copaysref Bormylp g mest prpfersadnpounds of Fornula | are nost

pr €bmpduedd .of KeamROLLRishigfors BﬂﬁBWin&e | Tik, @nel pdnbihdeRtich a8 provides a
meth@d?’d% uJﬁlb %}%‘8 kax?éré]Sh} abéxatm?naptixaq § %Iseﬁ g I gulillgtler%g toaél n%%gp{]{l Heg? ofs said
Uea%%W? &é@seﬁ#}wﬁg ﬂmtuoﬁ@cornemad piefierdla T F iypeaSeired hatdizsingimmal to be
treateldibg thb AARIthistAighIBhK bdi’@&l.ﬁidsl dTRobuk T BGuaapunt  of a c 0 rrp ound

to%é g@%g&%& pk %keukaged m ?L{Sl"l?sr og%he ggse%{l a\;e ttlon g.re g?‘eo 0 r(])rd ssl’lp%?ssmg the
prodycgignpf fh pro- mf@mmrnaa mytokirgs tasor] nmwsbufactw 8 (BfFapaas infdriagkire] B (IL-1B),
and tﬁb@@@fdmﬂétr&ﬁnehm dlﬁﬁgeﬁﬁhuﬁg@{ﬁﬁ&éeﬁﬁle %ﬁ@ﬂﬁé%fﬁ{dﬁ’cltwrf G[rhe present
T e T AT LA
e, dhetreai prtbtifisg osteoarthaifisginflemmaptrely botwelrdistae, enditowic hiv syndrome.
Comﬁoﬁl&ﬁbﬂﬁfﬁres&ft S £lE1S bEH%‘Séd hd BeRGesifl AR t?e%tﬁl% of MRiovascular

disor? téglkl} aos race e[)n%i%ga%h lal?z}r%lolb ghrgrgcel}e n}aﬂlﬁ gt:llg ?;rﬁas Vn'a?myocardltls
cardigergflpezatireiechipny and sensis-dwsecinted cardibdyfimytiene Fethermoret @pipemds of the
preseﬁk&ﬁvﬁﬁfoh ﬁrb Slso Heh@%b@ds@kul&ﬁﬁtﬁy tie&tln@nt of&ﬁtﬁa%%ﬁbrs&sttémsdlsorders such

as meiuggOégcca men 1tlsog \Qﬁeﬁxéer S %%gségl% - ?Pe nc? agc{}gu(ftgles%lerosm WO
99/328 B W 63(196 V@O@g@fZWWQ PROTIPES-t r eat ment of
C aMdbt Gl AREhbh Aficreadti S @4s6i@FoBgh tﬁdiﬁ(tllféﬂeﬁloﬁgﬂﬂﬁaﬁgrﬂf QAR bl sBbmal cells,

mclu&u_rl‘éregﬁo?h ilacf célls glg oroder or ag%e{nrabé 0 foe\}\; l%rg%gl}ag? % éﬁg%%% gg}%?lgtgnlamust
form géﬁﬁ@lﬂaﬁreag Bree,eissd@@fal a8 pneiveaesisd Parfprpseidni of tumorFipdut dd@ngieger@sis by
angloﬁtélﬂipﬁclléhdé?staﬁﬁ hak B@n rePérRS BMsult A WAl oP Ebu%ﬁoéﬂeﬁp epzﬁl Ce@lvﬁéj 2717-

tral
TR VT T T e
J aCkS%a Si4bi Inighe IiFxp Jhesapeiss, R340 6%71(1 998X} Besaseangiagedesivisl atcrlpdar-:
compBizht@If B8 nSss e%&s%@ oﬁ&fst%gﬂd]t&norMe 8&%139&;& ofm M RR4&L %Qxbltwgor

reas mass
the mg gQZI? c% %13 qg‘ocess {elpresen romism% ?;Pgﬁ)lac% Cf%rl aptétmg(ﬁ Hlelg?yr g&}’é Fpprogc\ch to
antl"“é’é‘l thfgapy may\ etk i terde sédq didicts et dred resintesindubing perdies df ognventional

chembthE@py (Ju@h ng]EMénl BdeRfout 1h8iBitofs 0 ARibdehdIBITRE Barldy 1 dirREREHEs 92,

pages6t5 85&@1{6 -Llssofnm@‘)\é scul ature, a process known as
uppr ession of tunor-induced

an ? B’@@W@Qf B38(nasepaggpaysdsaf thapresat inyerdiors thatefore, ragsoyedl in
mh1b1fWViﬂe&‘ sﬁs@epﬁﬁ&hﬁoﬁlashl@ SRzt 'M) Pofdital ﬁb.;&/Mf(Fq”B?é zlzllthors% the

t eat»% [ cancer i l%%l% kZZ 28 5 ( 76) I S9§,6§q0a)n IAbsiu{;):eptlble

se In
neoplgﬁlgq: Qyﬁggqéqs‘tpeg n(eqplapm thatﬁg@k@ open pd$ kindse for ifks. surPivaly gnevdlp bor metastasis.

Susceftitfl nedpehSRakHe nGors 02Bbraif %Znn()ﬂa%%)alct lﬁ?pﬁﬁk@ﬁtem stomach larynx,.

and lugggj 8 g’aege]n% §§ ?17 lg(g aPI%{eII‘aEI&%{e d% g,lrg%?tﬁyg nacé:)\ﬁéxpso 6%%? n HLF PIESEs
applicgtiym m@iuﬁ%ié@m@wmcm ingjudingfngy-smaf loel] limptvhroinorhag(A. Grbenbérg, st al., Am. J.
Respif) CACMIBISBIbE R6, S3ERO®))bridki Qi SdnRd 7. 2BBY Q3 17, Higdr it Q%Uﬁ?@m
t her apy. Thi's approach to antitunor therapy may |ack
the toxic side effects or drug resistance-inducing
properties of conventional 30 chenotherapy (Judah
Fol kman, Endogenous I nhi bitors of Angi ogenesis, The
Fbrvey Lectures, Series 92, pages 65-82, WIley-Liss
I nc. (1998)) As |nh|b|tors of p38 klnase conpounds

o " oy o Y o o o o o
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i nhibiting growth of susceptible neoplasns. Schultz,

R M Potential ofp38 MAP ki nase inhibitors in the
wonremioseas of cancer. In: E. Jucker (ed.), ProgCess2006/041266

Drug Research, 60, 59-92, (2003). A susceptible 35

neoplasmis defined to be a neoplasmthat depends upon

p38 kinase for its survival, growh, or netastasis.

Suscepti bl e neopl asns i ncl ufe tunors of the brai n,

(200?)219'558“& LGk g éaﬁé"e‘r:i'i) 04@9@? 'cﬁ§ St e %&?@ 61, 1727 (2001)),
gaStrF’rcé"Plé?%VW Jnp et 16M1$1§@Qmmr_§&mééﬁl (20928, colarscia] s@cinomas (S.
Xionlg/ ¥t A1N€anBdr REL B, 17 4)0193&16 ﬂﬁllgheﬁl%élgl@ﬁa @UBBHeE 3N Q3. Ex
MetastS! rgdw{%nqagn small cell lung carcinoma (A G eénber g1 ,
SR Respl r. Cell Ml. Biol., 26, 558

( 2Gdhibjtion ofrngiagehest &y suippression ¢CINFCh@nlso Bten @bght to e usBuldh the
mhlbtgaﬁ b pvrevgnzl@n of%%g;sls\e@ SZIQaQ:Z{ #(85?’4?’1456 [FWatH%%Q 9%/83961) ﬁg&ermope

supp{em 25 grmm@cate}%l fgﬁl@ tre@penpdmd prewh@eqf cq@gla a V@gisting gypgrpme
expefi@@A by dhout bR St alllicEnc& PhiGhts grmor(eXa 8.al JUniE, @kt 8Y, 977 (5.
AmFm’&ﬁﬁx%?e m%l\%ﬂgne(g{ Ip%lr(:’ma’se nilaykf e?ffegtz Oo%ﬂe) tfe??%ce)rllt of cgz%am \ir.?]f?ndmons

car ci nomas

such gpipitygyzp (K- Fitmergt al glnbzm_ﬁwa mn%@zz @28 (R9AK ritinoviests (R Grisgo, etal.

- . Im@lviofviz P65, SNRL5ARN @809, ant YV @9 SHagRS) &)a)., Prée. MDA Bl I9c00s R fos,

7427%% g esi s by suppression of TNFa has al so been
taught t0 be useful in the inhibition or prevention
of Aveedbyednthetem ) CeC. platl'apfers o6, sydight qrbmenchied, Srongvalewsyppturated

aliph#t(®, cBi3bof 3B) fowldafboN @6 @includes) PRI S SIneH3d Rf miyE dthi1Spropy,

1soprh;§‘lj'bu?@tl?o‘ﬂutglolndwzebu eatment and prevention of

ndrome experienced by about

hat’f Ut hesgin thetare €n-Coalk s iTetars o, strajghih eicharnchist alky] chain fraving from one
to fozlcarbon atofy &t@ithed toSif oxy@dn/atdml A didal CI-(EMM&)JE},%J{EE Belude methoxy, ethoxy,
prop6x9 rléo?;‘ nédx? ri)ut?iyé [%;st%u% Rﬂﬂl? ?1% C%‘% e “Eegt I]kf&/"lsu%%: L0 es w1th1n its
deﬁ“ﬁ‘ﬁ‘ﬂ%@ﬁt& '(:Ka]kq@j | me, et al., J. I rmunol ogy. , 164

32 2R us8@aBeir( tROBAY Shalo’r dofeRd @4 dhldﬁne( $Pomika, oGO or Ribrird latom, unibss
otherb TR Qe 165, 5211-5220 (2000)), and HIV (L.

Shapiro, et al., Proc. Natl. Acad. Sci. USA, 95,

74?2“87411?66m thei g |Cy-Cs Hhele eeferm sradinnGs allod subetivyied i 1 five halo
atoma [Tpyidal' C k@ hikyiBald growps Blt;mwngmymﬂds trifaoahnd, tﬂmﬁlevzﬁﬁﬂﬁdﬁmethyl

S f.our c
ethyl, ﬁrod}ﬂ/ﬁ\%%ﬁ%groggrﬂlagdq Q&t%zlgal ., 14 3. l{ﬁtyﬁ]a gtgﬁ{le IZe. ’H}e tenin aé llqralka?o
inclules Wiski ifs defnitionghsderm5C1-Cs aflsihale”. i sobutyl, and
t et usbdllieydin theqﬁrnil@dh eyl nﬁeblﬁ atg&f-ﬁrﬁalﬁb riﬁé‘lc_oﬁbﬂrf]sﬁlé )fé}bon and
ed al kyl chai n having
hydrdf?g?{oa?gn%%ﬂnc@udgst ur Ig‘g%l aglﬁr?}e ms attached to an oxygen
at OfsedReprindhy tere “Leppthat keydlgpropy B uiggs fothelfeligwingreesidusk y |
et hoxy, propoxy, |sopropo Y, butoxy tert-butoxy and
the like. The term"Cl-C4 koxy" includes withinits
definition the term"Cl - | koxy". 20 As used herein
the term"hal 0" refers to a chlorine, brom ne, iodine
or fluorine atom unless otherw se specified herein.
As Cusindlabver o compolrels biHorulaClare Gébfenrtdysls &ingse inhBfi@. SThE @lIGwing
ed with up to five halo atons.
P ymf%g@k%Mhe%%Béia% g | o groups include methyl hal o,
tr | uof éhethyl et hyl hal o, bi sfluoronethyl ethyl,
propyl hal o, |sopropylhaLo()b | hal o, tert-butylhalo
and the like. The term ™l - allkyl hal 0" 25 incl udes
withinits definition the terngN al kyl hal o". As
used herein the term"C3-C4 cycl oal kyl" neans a
non-aromati c ring conprising carbon and hydrogen
atons and includes cycl opropyl and cycl obutyl.
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As used herein the term"1-nmethyl -1-cycl opropyl’

refers to the following residue: 30 Certain classes
wohowmspasnds of Fornula | are preferred p38 kiPa@as2006/041266

inhibitors. The foll owi ng paragraphs describe such

preferred classes: a) Xis O NYR3 WO 2007/ 053346

PCT/ US2006/ 041266 -7 b) R _is C3-C4 cycl oal kyl

optionally substituted w t h7a substituent sel ected

fr %gl H; h?él & t(fyléllogﬂlg'lllgé‘tg l itultegl;ivi‘[!'?gl lsugé.titu%)n seﬁé:cteid%'om methyl,
2 friflyerpaetiy, Pﬂ@hl%et hyl - et hyI 5e) R is
2-f) uor @! is-1fn{eu191tp5§e1t, ylLyﬂ -methyl-ethyl; f) R is

Pt Lan ted with nmethyl or pyridinyl
opt?ona% 15'2%“ rgtl%itdlsj ed ﬂt‘? methyl; g) R2 is 4-tolyl;

h) ®R3 i & @Qﬂ@amé;ﬁbpremﬂwl-n@mhe@mlal |y substituted with
Cl fC4 alrKi¢ bhenfl bpﬁdﬁbl@@ﬂﬂsﬂt@c@ct Wigihakhh Nor pylﬁm?l%ﬁctnbﬁﬂb@gtuted with
methwth nmet hyl ; or phenyl optionally substituted wt
frst substituent selected fromthe group consi stl ng
of ® hal & iséfald4 al kyl, or Cl-C4 al koxy, optionally

f umy her RS llbtl}‘g-t@ Eydfoﬁlayl aptfbﬂehl? s@biﬁiﬁgdwltﬂ ent; anly); o't thfényl optlonally

subst&%g@ai!ﬁ ﬂg hg cir Qen;r;'l'l'épf?l onlal%y s%&?ru%\gﬁl agﬁsz %ugﬁugl %tfselﬁéﬁd%ﬂn éheI group
consistige phaloyEs 4 aél% Ors,%tCt4 alkoxyppfynelfycfirtheichubstitstslz hrdmubstiontt he
i nwent i oRe domﬁduuaiefmhxhummeeedsé ons of paragraphs a)

-ki) Q'T“ﬁercma@w@%% 1aclonapolynds of Formula | are those

re X1s I'S as described in paragraph
andTWOWBOUQ‘é"@@WquSébPmqﬁiylii%ﬁabgr aph g). 20 It is
also preferredthat Xis O NYR3 ‘0O Rlis as

d e%l%fehpc? bb Ql?sro?gl@’%entlgr) ihcly e all co 1na 1or?ssof g S Car gdlﬂ ﬁ er
par agr ap escr | PR e
preferred compounds o ormula I are those where X is

<0

' N_ R

hig
o)

b

R'is as described in paragraph c); and R? is as described in paragraph g).

“0

‘ N_ R

hil
o)

2

R! is as described in paragraph c); and R? is as described in paragraph g); and R® is as described in

It is also preferred that X is

paragraph h).
It is particularly preferred that X is

ne

) N_ R’

g
o)

R? is phenyl substituted in the 4-position with C,-C, alkyl.
It is most preferred that X is
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It is particularly preferred that Xis' ONY Rs 250
R2 is phenyl substituted in the 4-position with C-C4
wablborios3d4s i s nost preferred that X is WO 2007P0D2346/041266
PCT/ US2006/ 041266 -8 0--ON uR3 O The foll ow ng
conpound is al so nost especially preferred: O" I I N
N"ONNNNHHOILI-{ 1-]
[ - (1-Methyl - cyclopropanecarﬁonyl) pi peri di n-4-yl oxy] -i
soqui nolin-4-yl} -3-[5-(1-nethyl-cycl opropyl)-2
p-tolyl - 2H pyrazol - 3- W Pwure The conmpounds of the
present invention may be e sby a variety of
procedures, sone of 5 which aréﬁ' lustrated in the
Schenes below. It will be recogmlzed by one of skil
in the art that the individual stéps in the follow ng

sc HanPdoRgroprrugdss pleagmastespseigi idereie  conpounds of

Fornmula |. The particul ar grder of steps required to
produce the co nds of I a | is dependent upon
the particular co nd gefgg sy zed,, t he
starting conpound,” ayd GEN r-Iqﬂ' |‘°L%L<% of the
substi t ut ed nniet?%s. NONBN subst i i have been
elinminated in the £l | Bwi d§ schemes for ®he sake of
clarity and are n ntended to limt the 10 teaching
of the schenes in way. . Conpounds of Fornula I

and i nternedi ates thereof may be prepared as

i1lustrafgdiip 3

and X ar eggé (.QIF[%‘}%? SRy ioB é&%&g&%&%ﬁ hﬁ%ﬁ% Hb%}

- N " iN NNHHI11 N R a ornula | ""Am ne (a) .

r edbe @dlpwnﬂﬂvf tia PragspriopRtion ey tepppyrettateeartty of anotraurai ®me of

wh1c§ hal@ hluﬁﬁte@ﬁ&l@%&leﬂllegbglo%x Bwill BelrSDERLPBLAY bt sﬁﬁ KRBt thb Rrdividual
e .conpounds. 0

o3 Y S ETRRIERS o oo Pt cop B E P Lo Tyt rier
of Stqparemaqqﬁto @rogiuce ghg gempoynds pfdF omnudaJiis daprndentymerethspagivularsompound being
synth@dizes QRIsARME QPYindFhd¥Be feRtiRAIBIINy of the Mbstituted moieties. Some substituents
have been eliminated in the following schemes for the sake of clarity and are not intended to limit the
teaching of the schemes in any way.

Compounds of Formula I and intermediates thereof may be prepared as illustrated in the following

scheme wherein R', R?, and X are as previously defined:

SCHEME 1
1
R X
X 7 Q [ >
| X —_— N \ JLN =N
=N III E
H,N R
a Formula I

Amine (a) is reacted with an appropriate isocyanate or carbamate, such as pyrazolyl-2,2,2-
trichloroethyl carbamate, to provide compounds of Formula I. For example, a solution of the amine (1
equiv.), trichloroethyl carbamate (1 equiv.) and a suitable base such as diisopropylethylamine (2 equiv.), or
potassium carbonate, in a suitable solvent, such as acetonitrile or dimethylsulfoxide (DMSO) is heated. The
desired compound may then be isolated and, if necessary and desired, purified using techniques well known

in the art, such as chromatography, to provide the compound of Formula L.
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20 potassium carbonate, in a suitable solvent, such as

acetonitrile or dinethylsul foxide (DMSO is heated.
woher7/0ded6r ed conpound may then be isol ated an#@CTiuS2006/041266

necessary and desired, purified using techniques well

known in the art, such as chromat ography, to provide

t he conpound of Formula |I. WO 2007/053346

PCT/ US2006/ 041266 -9 The r%quisite am nes are

PG TR @ R o D RS 18Tl RSNENE SreIK Rl reiguiy

defingd: 5 The nitro moiety (b) is reduced under standard
reduci ng conditions, forsepaipbe with hydrogen in the
presence of a palladiun1catalyst, in a suitable
sol vent such as | ower al kanols, or ethyl acetate, to
provi de the correspondi ng am ne ( Such reduction
steps are well k and appr eci at in the art. See
Larock, 10 R, " [ ekensive Qrga
Transformations, " |#12, VCH Publishiig, I nc., New York
1989. The requigitesl tro conpoutis af e prepared as
illustrated in Scheme 3 bel ow, wherein R3 is as
.previously definedp and X is C(OR3 or a suitable
pr 8hegtrd meety iy pdRE! wSGtdahard3eduring cpditidds, fdDeddmple bfth hydrogen in

the plgen&%k\la pa\fladlunﬁmatalylst in (1 ﬁ)italgel, JOIVEI’NE%%II ashUwe]' éka%@' ol tl}lyl Netgtg H)o provide

the chl$ 3 % a ﬂUIno ine (e) In_a su

“BIEIN H&gagme Anpich ke Lo Baripedin i aySes Larok,
R., “Gomptebensipel O1giG3) Triy ol e VOH Reblishing, moNaw Y diy degode t o
prOV|de the correspondlng substituted piperidine

A sui t abl t ect " Pg"
o, TSNS U CAPUART T BEe) =By & P odatFEEa. S0

previpsly defiped sud X/ io@(OMRE oF 7 snhble"ﬁe@mmgms P&or the
i ntroduction of these grgupsy@se well known to the
skilled artisan. The skillTed artisan will appreciate

that the nitrogen-protecting oups may be renoved at
any conveni ent
=N

X
X'

" b(i)

Cl

=N

(\%

b(ii)

O,N

1-chloro-4-nitro-isoquinoline (e) in a suitable organic solvent, such as THF is reacted with an N-
protected (PG) hydroxypiperidine and sodium hydride to provide the corresponding substituted piperidine
b(i). A suitable amino protecting group “Pg”, such as a tert-butoxycarbonyl (BOC) moiety, may be utilized
if necessary or desired. Techniques for the introduction of these groups are well known to the skilled artisan.
The skilled artisan will appreciate that the nitrogen-protecting groups may be removed at any convenient
point in the synthesis of the compounds of the present invention. Methods of removing an amino-protecting
group are well known in the art (for example, see: T. W, Greene, “Protective Groups in Organic Synthesis,”
John Wiley and Sons, New York, N.Y., 1999).
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point in the synthesis of the conpounds of the present

i nvention. Methods of renpbving an am no-protecting
wgnrourpszase wel | known in the art (for exanpl e, PEEAIS20D06/041266

W Geene, "Protective Groups in Organic Synthesis,"

John Wley and Sons, New York, N.Y., 1999). WO

2007/ 053346 PCT/ US2006/ 041266 -10 Alternatively,

1-chl oro-4-nitro-isoquinolife (e) is reacted with the

" BB g SChRE- PLRSLATHIR, ol ROk ARE W RLEAE BB Bykfine n
POtaSélélfl FERIHAP B aﬂ’glasstsﬂfygftf iskch peagetonitilodp szldﬁethmorrpsyondﬁ\g Thyesituted
pipeta@gwiined pyrazol yl carbamates nay be prepared as

described in the follow ng scheme, where Rl and R2

are as previously defined: SCHEME 4 HZN, R O d d R1

NH Tk requingd pyrazpiylpg@rbamates MayNge pepargdips Mscribe(t@ thg follo@ing schgne, where
R anliif2ark s grévioud®y Rfikdd: m O 10 3-ami nopyrazoles (m are

formed through conditions well known in the art;

Larock, R, "Conprehensive O ganic Transformations,”

79, VCH Publishing, Inc. SQﬁ%Mﬁ’%rk 1989. For exarrpl e,

an (x-cyaqpﬁgetone (j) and a suig abl e hydr gazi ne or

sd

hydr azi ne BH k) imk a sui tabl/él\ /Q‘l’\‘ﬂbp solvent, such
Rl as hanol , a’e react at aRlel Bvatled te \tupe
My be .p.l.LLI_f.I ed usj I\ﬁatgandard "t &Ehni quIésN as\\/CI

romat ogr aphy on a si Il\f ca gel colum. 15 Iy
2,2,2-Trichl oroet hyl cr’ﬁ oroformate (n) is reé%ted with©
arj appropri ately substituted 3- am nopyrazole (m and
a base, for exanple sodiumcarbonate, in a suitdble
solvent, e.g., THF, to provide the correspondi ng
2,2,2-trichl oroethyl carbamate (o). The skilled

art| san w a t.he orr espondi ng

car 5%?%&%%1&9&5 a5y el figne Hdhe i Ledk .,

: Pig aricz Frhrsf vm atibns. Th ¥CHRelishiez, hats Bondork s 9892 Gor example, an
a—cyag&@ﬁﬁ%m% égmteﬁiﬁrhg&liz%e bﬁﬂgﬁraﬁﬁﬁ)ﬁalﬁﬁ) iRh ﬁ%l@gg%ﬁﬁ solventR%uch as

stra erern R2
etrangl HE RIS anggevis?déw&a@feﬂn i DA gt ki, g
chroryatq@raphy oy silida g¢! qulu@n.- > I\V_ Il fO\ ON~NIiNONR3 NNN
H BEQH‘ riHﬂArGéﬁPyﬁth%rMaté m) s eatibdWith an appropriately substituted 3-

aminopyrazole (m) and a base, for example sodium carbonate, in a suitable solvent, e.g., THF, to provide

the corresponding 2,2,2-trichloroethyl carbamate (0). The skilled artisan will appreciate that the

corresponding carbamate may be prepared by reacting the 3-aminopyrazole with other active carbonates.

Compounds of Formula I(i) may be prepared as demonstrated in Scheme 5 below wherein R', R?,

R?, and PG are as previously defined :

SCHEME 5
R\ o]
X
X0 0 O | 3
AN N =N N. R
/N — N _N \O H \ﬂ/
NH RZ
deprotect
6] (£:4] Formula X (i)

The compound of Formula (f) is deprotected under conditions well known in the art. For example,

- when the protecting group is zer-butoxy carbonyl, a compound of Formula (f) is dissolved in a suitable

organic solvent or solvent mixture, such as dichloromethane, and treated with an acid, such as hydrochloric
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Rz HH R deprotect (i) (g) Formula I (i) 25 The
conpound of Formula (f) is deprotected under
woaoniiossans wel | known in the art. For exanpl epCTmiSe6/041266
the protecting group is tert-butoxy carbonyl, a
conmpound of Formula (f) is dissolved in a suitable
organi ¢ sol vent or solvent m xture, such as
di chl oronet hane, and treatea™with an acid, such as
074053346 /. US2006/.041266  -11 .
id BHRE R okl €0 e e g A e LT Gprovides
the sypptitpiedpinstidine (B vigehyerepcd vt sa!bgtqtqdmrb@ym@d w(lcfey the standard

coup[ig@uiiddiess forto@ms bR tnd dif=6id alﬂth@fﬁfthed;br&encé & cgﬂﬂﬁh@&eﬂt tSsuch as N-(3-
a Cli unade he
dnneth?l%lgcg)goa% -et lc%}lggc% useglmer hf(:)rl quﬁ lbi a catg 1C agxg g tr 4-

I ons rgan and
dme@vlgalﬂ?pérlchrm |> nanfi ﬁélycbwb,e@we@z@uf (Hé)B@ote ptowlﬁchalgelmt (). The
skilles E@ikhn &4l dﬁpxéc:iate that examples of Formula I(i) may be prepared by beginning with other

prote %ﬁ%gﬁ.l-t S ICQJ%QI%% % I\}\{)rotgc%{l%%rg ag cs:uocarmunnly{e w{;uclhm@l require other
deprqﬂqcﬁ%&tpﬁyfdaﬁf ﬁéWrilit?j'{nbeate( (@\/AP) , and

1- Mydkindmazoill blseappletiaté tr@lﬁt;t)au of tBe JAbsBabrken O Emﬁoald!: of Formula
Iw111(t51grate F gt ?Jflglt éoﬁ&% i yﬂf{‘ ed to s he51 e reecgrln}g:l L& t ese mo1eﬁ1es nnéay be

ex a prepar e
mm%td Propyepient B?”éft“eté‘t P§1S masdlrerpeé,ectefl ﬁ@mea ﬂ?Pgot@teﬂ fisgieqeppary or
desir®d: heskitied drtivan Will @ptdGiateSha€iie G6tedtifs gfydps mWHeGé’indW&Vat EI@QbHVErﬁ%nt

: pomt?l; tgqggynthégg Q{gﬂﬁt ﬁ%&géu% ot rgs%illft uﬁlg'nt;%) e(%homq t’o rdﬂ?l{l%an% remoxfmg

pr EC| a
mfm%P Pndd’fwgeheotmwtpaeﬁ tvgll 1fﬂﬁW1t i ghe %ﬁm ﬁeempi@ Grespqant #/uts,
Protedifye Gronpd ih OtealieSyathesisCrhit Wildy afiesvat, Now Y61(11m119®b Qfkhermore, the skilled

artisat Wﬁt agyrgrgatet tftat gmgﬁ]a \?ug&{uﬁgangeg FneordIPR %Fgl?mmet%ese ?]ciuced istiot critical.

Intr conveni en
The %"gﬂﬁtlfﬁ Quipreof steps requitpd faproruestticcpappuads @f quﬂeﬁa Heﬁﬁmmdee teod the s
particiBC@Sp @iy betiiy synilesited @bk staftg caidpbind ©eld ME fela§RNaBMity bf the substituted
moicfdPr €ci ate that the protecting groups may be renoved
at any convenient point in the synthesis of the

Prerdatigns. ymeoliyng teamrusqdin Bnexpaies anbstipidisve thy following
meaningi rAp0H clatgic aditj DCe ﬁ%ﬁyﬂ@exy&blbﬁdﬁgl&ﬁ HRA =0% )(Igﬁi!;opropylethylamme
DMSBr“QﬁJEe@ﬂyisﬁlﬂmgg PhBS- RINE ylfofgl %r st J‘ ﬁloul‘(%}eH@ t"’ 1- I§/ oirg]ybenzotrlazole

exanpl €, G eéne and ect
LDAQlifhn songprylpids §D030H-rﬁ3 WFteglanarr?eroeéh%ethmwo ife hydrochloride,
EtOA(c 90 Aacetdie IEORET diRA®, MbOIR =SdéihinoR dJaBH(dAcgargocmdl I

FRRYRIREE TS RAL L 48 okilanhyari
SR BAE ThLRL BE B HIEA A Bldfmi,
THF" @V@B@Q? order of steps required to produce t he

conpounds of Forrmula | i s dependent upon the
particul ar conpound belqg>§¥BEheS|zed the starting
compound, andsthe relatlv |I|ty of the substituted
noi eti es. i appsgboxylicepid msthylestert er g used

in the exanples and assa _@ave the fol |l owi ng

nmeani ngs. AcCOH = acetic id, DCC =

di cycl ohexyl car bodi i m de, = N,

N-d|-|sopropylethylan1ne o DMSO = di net hyl sul f oxi de,

t hyl f ormami de, h = hour(s), HOBt =
1- F%%‘R%Oé .11 if&”&l?rpeeeﬂecloprtm Lcapboxyfi g (3.65 g, 23.7 mmol) in methanol-

hexare$ @S emmzmulLa addcav dEﬁﬁethane solution in hexanes t(l 14.2 mL, 28.45 mmol). Remove

ar

bl bR AR ORI R AEVLGAY Bl D08 e ol
NbOH wethanol, NaBH( OAc) 3 = sodlun125
tri acet oxyborohydri de, TBAF = tetrabutyl ammoni um
fluoride, Tf20 = trifl uoronethanesufl oni c anhydri de,.
THE = tetrahydrofuran. Preparation 1
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1-Tri fl uoronet hvl -cycl opr opanecar boxylic acid nethyl
ester CF3 Ove 30 O To a solution of
wa-2007i063346r oret hyl cycl opr opane- 1- car boxyl i ¢ acPdT(U325/041266
g, 23.7 mol) in nmethanol - hexanes (2.5 nL-22.5 nl)
add 2 M di azonet hane sol ution in hexanes (14.2 ni,
28.45 mmol ). Renove sol vent under reduced pressure
and distill the residue to- 1&i’ve a yellowoil (2.93 g,
73%yield). WD 2007/ 0533P46 PCT/ US2006/ 041266 -12
Preparation 2 Freparation 2
3- (I - Met hox- cyeiloMetbe: earutini
CN Add a sol ution of 2 ML@ﬁ{eln THE (29 1 nm, 583
nmmol) to a dry ice-acet cool ed solution of 5
1- met hoxy- cycl opr opanecarb ic acid nmethyl ester
(W2005/014577) (3.45 g, 2§.5¢qml) and acetonitrile
(2.17 g, 53.0 mol) in THE (30 nmL). Stir the
r eatddiageiution RE2AM &DAn THISCE! fuby 538 nienlito aifry ice-pistone ¢pplesplugon of
-meﬁlefy-@cléprMearbo@ﬂ Rad AktByl LKL (WO0L008/0145179 (3015\6E263 AV

F| t o &N \A%glh o
acetoﬁl%de (Fjo ri % aci g g gwf]i E {‘ iﬁﬁrea(%o ml’rrut%“se a\%\/:\)t8 hC 8“ ePchur ?nd
then @tzﬁ & fO( Gphayt. Fagpetyie thepplyent fq@ive pbroihieHd: d?ﬂgegmdcvashpm%w@@nes Add
2N hﬁﬂ&fﬂoﬁ@&idlaﬁﬂ &iidcf Ble@timdSouR Hi@ﬂhyl@ﬁner%ﬂi WMIE&kh) PO \hedBiEbifed lofhic

phaseFe, over go%lumtsHl%te %?1?1/8%1 o? lso?Vent I‘?E)OV €S dl r?:d ollztg) 55;"]%!'&)’/0 &1'6\345 |ﬂs)-¥-(m/z) 140.1

[M’“%Dtbst antially anal ogous to the pr ocedure descri bed

above. Preparation Con'pound Preparation 3

4, Jent af | uor 0X0- RE

Pr glroe a}re Eh? %)Eowingspm&ounig ut alma{nner Flr 5! on?'gl? a{lﬂ%ouﬁo thF %rocedure iie)scnbed
above.o jonitrile 15 Preparation 5 3-Hydroxy 2-hydrox

3L1- 2- net hyl - propi onic acid rreth | est O HO O HO

O\ Preparation, i} Compound (160

S=HydroXy=2- hydroxynethyr=2=-rethyl=pfoprotitec—actd—<t

20 o) PdeparatiiH (1 L, HPLC gr 4dé.58dlentefhvpip-3eoriotpentangniteile

room pepibid Ur €. f O] abQBko-F- 0 R cheth RN ESFopy IBropionitrile

solfvent and partition-the residue between EXOAC (I L)
and H20 (100 nmL). Re- extract, trge aqueous layer wth
Et OAc, and dry the conblwepar—org'am c fractions over
MySO4. Fi $-Hedroxadye hylZmethylprepionicragid msthy] estesr essur e.
Crude mixture can be used V\/Itd]Out further

purification. 1H NVR (CDC13, OO/I\/Hz) 6 ppm 3.9
- HO @)

HO

Add H,80, (4.5 g) to a suspension of 3-Hydroxy-2-hydroxymethyl-2-methyl-propionic acid (100
g) in MeOH (1 L, HPLC grade solvent) and stir at room temperature. for about 70 hours. Remove the
solvept and partition the residue between EtOAc (1 L) and H,O (100 mL). Re-extract the aqueous layer
with EtOAc, and dry the combined organic fractions over MgSQ,. Filter and concentrate under reduced
pressure. Crude mixture can be used without further purification. "H NMR (CDCls, 300 MHz): § ppm 3.9
(d, 2H, J=11.1 Hz), 3.76 (s, 3H), 3.71 (d, 2H, J=11.1 Hz), 2.8 (bs, 2H), 1.1 (s, 3H)

Prepare the following compound in a manner substantially analogous to the procedure described

above:
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(d, 2H, J=11.1 Hz), 3.76 (s, 3H), 3.71 (d, 2H, J=11.1
Hz), 2.8 (bs, 2H), 1.1 (s, 3H) 25 Prepare the

woabd7edsaag conpound in a manner substantially ROBIUSYDES41266
to the procedure described above: WD 2007/ 053346
PCT/ US2006/ 041266 -13 Preparati on Conpound
Preparation 6 3,3-Bis-hydrq§ynethyl-pentanoic acid
ethyl ester 5 Preparation7 3-H}
dr oxy- 2, 2-di met hyl - propi oni c acid benzyl ester Add
pot assi um hydr oxi de (486.7 mmol, 32.1 g) over a
solution of 2 3-dihydroxy-2- npthvl propionic acid
(42 Pr.;mamtlonnn 1) in an el nmemund:tur for 1 hour

I o

at |10 OPrgpara%E j d benzd-nyafoRHhedS1-pehRiit 404 etﬁ}lgéter 69.146

m.)_and stir overnight. Cool down the m xture and
dilute with ethyl acetate. Wash 10 organic |layer with
wat er. Wash aqueous | ay MAth et hyl acetate severa
ti mes. Conbi ne organlc &%ﬁ%ﬁ%—gnd dry over sodi um
sul fate, fil t&Hydg et nren . : b

pr Q&cslw’ta@smnlﬂ‘ﬂdm (@mg’ol 33@ M'lza) solu@onpﬁﬁn} d.l?lycﬁ’cg( b n%&yl-

proplé'ﬁg ac% (1133’2 mmo% 5&%} in 20H)rriL o:t%D?/[F gﬁr or'_Phour at 1%)% é Then add benzyl bromide

(584.65t IPJ@H{ QP b st yertish-Goo) dpivm Beimixjuraand Hik@ywitvihplecetdfe. FWash

organfcHay2r with\wldr. He@h a@edﬁb M}eﬂﬁrﬁl &yl actetate severill times. Combine or§m1c layers and
et aneni

dry O\é‘éi‘ é}id?xm%ulgatep fl{é% aan]fd c%lgeégate un%er e Cf6 prgssuré o, ﬂ%@cﬂi %,90 MHz) 6 ppm

razi ne

: 1.36gk Rdol Hy 20k 3t5dS g8). €21 & @seal ed tube apparatus for

15 hours. After cooling to roomtenperature, renobve

t he sol vent under reduc%d pressure to give a brown

resi due. Subject residu S|I|ca ge

chronatographfPﬂﬁﬂ PR {2 beflamtie and hexanes

to give the title congppn¢ (3 24 g, 5296 yi el d,

ES+(m z) 292.1 [ MrH]) re the foll owi ng conmpound

in a manner substanthgfiﬁgzglégous to the procedure

descri bed above: Preparajio Eﬁppound Data M5 (ES+):

nz/z Preparation 9 2

p- Tol yl -5-(1-trifluoronet hyk:cycl opropyl)-2H 282.3

[ MFH] pyrazol - 3-yl am ne reparation 10 WO

2007/ 053346 PCT/ US2006/ 04 -14

Heat a mixture of 4,4,5,5,5-pentafluoro-3-oxo-petanenitrile (4 g, 21.4 mmol) and p-tolyl-hydrazine
(10 g, 64.1 mmol) in ethanol (20 mL) to 95 °C in a sealed tube apparatus for 15 hours. After cooling to
room temperature, remove the solvent under reduced pressure to give a brown residue. Subject residue to
silica gel chromatography eluting with ethyl acetate and hexanes to give the title compound (3.24 g, 52%
yield, ES+(m/z) 292.1 [M+H)).

Prepare the following compound in a manner substantially analogous to the procedure described

above:

Data

Preparation
p Compound MS (ES+): m/z

2-p-Tolyl-5~(1-trifluoromethyl-cyclopropyl)-2H-

Preparation 9
“epatalion > pyrazol-3-ylamine

282.3 [M+H]

Preparation 10
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5- (1- Fl uoronet hyl -cycl L) propyl ) -2-p-tolyl -2H Ryrazol -3

-ylamne Add AgF (4.5 eq, 4.56 g) to a solution of
wa-20071s8836 cycl obut anecar boxyl i c acid ethyl estecTU$206/041266

g, 8 mml) in acetonitrile 22 nL containing 274 m ,

of water. Heat the mxture at 80 Cin a seal ed tube

for 20 5 hours with vigorously stirring. A lowthe

m xture to cool and filter ¥%rough Celite. Renove the

sol vent  und %ﬁuor[o%gthl\("l %VCIO%I'O SARHL B 9H~pyrazol-3 &ngitﬁ% |

1-fl uor ometnyt - CyCl Opropanecar DUXyt ¢ ac

estaal agnposiaa. &% sOludion 0P1-Bbro- (g'clobu@ﬂio/&%b)@hggmd et2hy1 ester (1.6 g, 8

mmoEén a%etcr)]l{ltr%f )2} g:; &orﬁ ]2]74 P‘?t %waﬁlr ﬁ aht &y %Elge at 870 g nm_sealgﬂ'ﬂ;e for 20
hourgjth vigprogsly stirripk.) Allq“nhelmxtme to cgfl afftHtenthrough8Cel@ef Remo3@theolvent

undet8@REd pidsurdth @-ﬂu@@iﬁgt}@l-@gbﬁﬁﬂa&@m ;ﬁrl;]e abid Hﬁﬁ(ag@&o‘ﬂ%l)una-gs an oil (0.81

C ic acid eth ester
& QUA 1?P£§£7nﬁa?3?ﬂiﬂg to the LDA solutlon Stlr and
al ISBTWFFM (¥ oo 3-2eqt - hmamad) ang wBuLi 7TR6 1 ih bexanee i mL, 2.2 eq, 12.1
mmol) Gﬁpﬁﬁﬁbﬁlﬂ'}ﬁ*“ at 17 @1foS30i nin @der™) Qﬁ@nta@{@s%fuﬁ&ﬂfgf g- ﬂﬁ&Sme%yl-

cycloh QUL 2 necarbgpaf dc %Cc%::l{n éstgr (élg % §%t rd % ra.ﬁ gg’lel%u t9 w%baéglwlow %tﬁ and

allowithe mixug fvase fge i8S §> roquiemperating, them die atgoimueirriuralons hours. Add
10 mDVES saﬁﬁ%&%e@ﬁ SbItiSNE WeL, SO hYEAIOED éeﬁtr{ﬂ:' thel 01% eQlvhsh with a

saturé%od eous bdllg[g Oﬁ)lc%f ? soﬁ%I d??‘é;\?eg eazg@ ag glg\rr]edsollg%lt gl?%?‘ﬁn oil (0.42
g S4%xy leiqéa?lsqohécwpﬂmﬁlélolnﬁd oA B8 né efldpriblplheirazBe) (0@7 g, 1 eq, 3 mmol).
Heat ¢ @iixir&iata seaiEﬂ f8e Abd @Mvﬁ‘hléﬁt U’I‘&n ElQ)V\FHﬁQtIure @J’&l)olraﬁml‘ﬂgve solvent to give

I a.resi chrona rap
aresf?ﬁ ¥§rr}lél/~’yAC atogri@y %}67n /19(’#)%4% 15- QA)E?/ t%“y tgls ﬁwﬁwg%%{gl OQ¥0.336 g,
45% wIf). EG+@d 246-11MABRS v i eI d). ES+( ni/z): 246.1 [ M+1].

Preparation 11 20 5-(l -nethoxy-c-c~clopropyl)-2

p-tol |l -2H pyrazol - 3- | apiepgatioMe N |~ N NH2 Heat a

m xture of 3-(1-methoxy-cyclopropyl)-2-p-tolyl-2 H-pyrazol-3-ylamine
3- (I - met hoxy-cyclop yi)- X0-
(Preparation 2, 3.55 g, )
andp-tol yl hydrazi ne hydrogchl oride (12.15 g, 76.5 mmol)
in ethanol (50 nL) at 90 a sealed tube for 18
hours. After renoval of | vent, subject residue
to silica gel chromatograp ep@hing wth 0 25 5%

nmet hanol in dichl oronet ha o give the title conpound
as a yellow solid (3.29 ¢ %yield, ES+(mlz) 244.2
[MtH ). Prepare the foll ow]ng conpounds in a manner
substanti ally anal ogous to the procedure descri bed

abaieata naﬁurparmafeﬂmﬁycwd@mpmfb ﬂ}a&@itrﬂk@rzg"amﬁoﬁ' 3.55'8 Q3
mmo %&?tﬁ/@ﬁ)@%@m? 5&(’ gﬁ%%gﬁéq ]%gg %I)L(:)ethaarrl%l1 {50 61%) 211:50 °C in a sealed
tube foy {rhowydy lteﬁlyYal %fyms@r% iegt r@qdpqdy ﬁlh@cgeLcsmm@mapz:[ SVarag, with O-
5% migth&ia1 il @ichloromethane to give the title compound as a yellow solid (3.29 g, 53 % yield, ES+(m/z)
2442 [M+H]).

e

Prepare the following compounds in a manner substantially analogous to the procedure described

above:

Data

Preparation Compound MS (ESH): m/z
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Preparation 13 j5-(1-Methoxy-cycl oprop

[)-2-p-tolyl-2H pyrazol -3-yllcarbamc acid 2 2,
wa@a-2007i0skd46r o-eth Iy ester OV \ 1A N, N LO CpCThSEI06/041266

G 5 To an ice-salt cool ed solution of

5- (1- nmet hoxy-cycl opropyl )-2

p-tolyl-2H pyrazol -3-yl am ne (Preparation 11, 2.43 g,

10 mol ) and pyridine (0.91t, 11 mml) in THE (30

m) add a solution of 2 2 2-

trichloroethylchIorofonaaﬂ@mﬁgwﬂaagmékm-nnDI in THE

( 1Opmpajatiolt 2pwi se.| Stifiuoromtthyl-tixlopropd)-2Mpysazbleddr | t B8IR[MaK]

22 C for 1 hour. |Partition tlyemmeacti on m xture

between—dirchioromethane {50ty —and saturated—ag. 10

sodi um bi carbonate (50 nL). Isolate the aqueous phase

and extract twce with gughlor?yethane (25 niL each).

[Xy the conblned organl over sodlun1$ulfate

-DYIa¥e A dgighloro-ethyl ester
Mg th hexanes and ethyl acet at e

(3.73 g, 89%yvyield, ES+(ntz)
418.1 [MrH). 15 Prep

\thecfollomﬁng compounds in a
manner substantially aéal

oulls La\ﬁﬁg procedur e
described above: PrepaNatidn €o @pd Data M5 S+
mz [2 p-Tolyl-5-(1-tgi Iuoronetﬁyl-cyclopropyl) 2H
Preparation 14 yrazol - -carbamc acid 2, 2,
2-trichloro-eth lester 8.2 [MtH Preparation 15
[2-(6-Methyl -pyridin-3-yl)-5-(1-trifluoronethyl -

C y qlo APLORY tJoted sbrh aiﬁtlm%ﬂmkylcyaq;ragmznp.tamd; razad-3-yRmine

2, richl oro-et t -

erepasisg o AP L P St 1 et AR ko o o222
trlCh[OMthﬂIChIOG(émanﬁCu&Cmdn@l) HZTHQ(J@ mLdrpryyiss- Stirtaiyt15 &5 ford.S hour, then
at 22P€ @R A&k | PRt the reaction mixture between d1ch10romethane (50 mL) and saturated aq.

sy e GFRY ol sliobp L B0y 5 e APt g
eachp Orethe combingd arganig phagésypiver quhupgﬁrﬂéﬁzecﬁnd SangantEAg. r&ibJqu@e}ém touilica gel
chroﬁiite abhy ez widhRRane2R0hy! dtate 23R4 vwBROBId B0 s B9%YielldES+(m/z)
418, %%%n THE (8L) add a saturated solution of sodium
ate (2 4 L) and cool the mxture to 0 C Then

add 2, 2, 2-trichloroethyl chloroformate (406.77
1. Gpfrpiby follpwipgiogioumdn appper sphsigptiglpanalpeogs terthe Blfocez‘ure described
abovBoUrs. Extract the reaction mxture with ethyl acetate

(3 x 6.5L), dry over anhydrous magnesium sulfate and

chronatography elut
to give a white sol

evaporate the solvent. Dissolve the solid in a .niTEE;

AThhtln oL Nyl | acet ate and VWOnRAAT/ 053346 | g i

stonts | P O L R | s e

Preparation 15 yoromy DT et o] bt acid 2.2, 2+ | 403.2 [M+EH]
trichloro-ethylester

S R s | 4661 D07

Preparation 17
1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-y])-carbamic acid 2.2.2-trichloro-ethyl ester

To a solution of 5-tert-butyl-2-p-tolyl-2H-pyrazol-3-ylamine (Regan et al. J. Med. Chem. 2002, 45,
2994-3008, 400 g, 1.74 mol) in THF (8L) add a saturated solution of sodium carbonate (2.4 L) and cool the
mixture to 0 °C. Then add 2, 2, 2-trichloroethyl chloroformate (406.77 g, 1.92 mol) dropwise and stir
mixture at 0 °C for 2 hours. Extract the reaction mixture with ethyl acetate (3 x 6.5L), dry over anhydrous

magnesium sulfate and evaporate the solvent. Dissolve the solid in a minimum amount of ethyl acetate and
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add an excess of hexanes to precipitate the solid.

Collect the solid by filtration and dry to obtain the
woibd7@s3xmenpound as an off white solid (586 g, PBBHS2006/041266

yield). (ESt): nt/z 406.1 (MtH). Preparation 18 5

f5-(1- Met hyl -cycl opropyl ) -2-p-tolyl-2H pyrazol -3-yl]-c

arbamc acid 2 2 2-trichlorp-eth Iy ester 0 N NOCL

Cl NHCL Add acetonitrile” ](687 m., 1.6 nol) to a

SR pASHABE L0508 y y  e
COmH‘HWSa’H Vhitggolig (386 é)ﬂé%dvid@d&ﬁ@c'afﬂ pstyMHE)-aci d net hyl
ester (90.0 g, 0.78 nol) and reflux the white slurry
for 3 hours. Cool the mnipxdpabion 18hen add net hanol (200

M3 (1 RN BRI W o IOVBT VB S L il dro-ethyl ester
Sépar at € the phases and reauc

phase wth |.ON HOAuYntil pH 3-4. Extract the aqueous
phase with diethyl er (2 6 350 ni L), conbine the

organi c | ayers and was québu‘ﬁ11 sodi um chl ori de.
Dry over sodiumsul fa N concentrate

under reduced pressure o &l ve

3-(1-net hyl -cycl oprop 3- 0X0- pr opi onitrile as yellow
oil. 1H NVR (CDC13): 9 (s, 2H), 1.37 (s, 3H), 1.30

(g, J= 4Hz, 2H), 0.86 (§, J= 4Hz, 2H). 15
Alternatively, to a 5 L'three-necked round-bottom

fl aﬁlh a&ﬂhﬂrm@’ﬂmﬂ\” 1t6hn W@ b Hﬁﬂ%l&%? {olifat ’hydnhg'gg %g%q{'flcﬂ)l iff THF (700

mL)atro AT e ?t t T ddltlonlu?ne

ot &%%Tﬂﬁ?\“’f 4 S 1 BReRe Thep HHETEY 6 Oemp@e%rb’oxyﬂfbfc&ryethyl ester
(90. (M R.78 meteanfi seflwdicihiip slopaioetiaoms 0Raol the mixtiregithet 4dy inetRSibEL00 mL)
and fodfle @l oved wh§ (308 |nﬁ§) Se rEtch@&ﬁEeQ EHdtrédluéeec‘he pg-I]U% Be ?(9!6(915 Phase

t dd thro tion funnel  ove
with SR VTR - O S St BBFAeE et o O 1 A0 e
organi¢ lyersrapd wash wigf dqupeus sREfith chtore. Hory p&y sotfimrulfeofiltet, ondcd@Gtrate
undebbédt@éﬂiré@ﬁreﬁ@élha@j@lme(h?ﬁ:yg%r&byl) S-OQ(QprGE‘Iamtrﬂ§td§ }rellc?vpmf henvr

TR ory F o okt 4 HE0 G GoRady ot rring.
mi XAternasively, togeft Lethre¢-Bcle@ round-Bat@mPlask rplips) wighooterhdbBEine3. 96

thern{ocouglg rétRix Bﬁhﬁﬁe} ancﬁﬁﬁa&ﬁ(tn%gleadh ﬁ()fﬁglﬁn z@)f} @utoﬁ&%tnrl ?ﬁf‘ (3%‘6% 3.00

g e
o YGOSR e SR (301 B 003 113 vy vt
(123.80 H@IOO {r61¢0). 130 add] throgh @haddivbrefinel it dotr t¢ hebweide sel@ion. Heat the
resuliu@bgithOtréﬂuMﬁﬁui Zgho?ﬁrg ]tg%%g(g ) <]4§r°; ;b%r)a%ldéril:gg%m&%6 b@g 3.00 mL). Stir
ay, u
o B8l R Sl 1 530 e g b < Fiorouly
stirripggnpikfye o weter 6}@5 &3P Pl Boles) enddv TRE @16 L 33|3émolHe) a$eptrate the layers and
extrabt@felabiéord 158 With MABE @3;96 L, 33. 32 moles) Ardglst tkga I‘?H of the aque%la layer from 12.5
i
to3 Sl 3 e 1010 G 305 BBV Bt S aisaBiy ot MTGEN e {8 1110
Comigjne therggagic fgyaps, Jry pyer @ﬂhm@lfate((m 2436.4 mples), ahdfilres to afford 3-(1-
methfReAMPFoBIE3 Bﬂaq,r@ghmpt and di ssol ve the renaining

SO ea H of the solution to pH 8
oo Bed it Bl athian g T ERRScRpfp b R xemipeiogi 0 8 87 2 mol) and
‘tOIXl'ﬁEdr@m@ bidpschloride (78 g, 49BL aimel) 5 eithnak 7 L) fonscHoosr Byaydrite e solvent
and dﬁscﬂ@tﬁé'rem?atﬂm@ycfhaMa’ceg MW AR sBiStioR t(%ﬁi élﬁmg Qh bgl soltidn of

sodlu?w&gw %he pri 1 1t(ateéo cﬂaiam( ﬁﬂhp-cyclipr@gl) %g tol@ﬂf] pyglz%-é-ylamlne
as a vhije sofje: H,NMR (QM)SO) 0380, {q¢ 8Hz] ZHYHZ; (d2H) §HzA), drgpris .31 (s, 3H),

130@,,32-1)2)'80@ tghhm@ﬁmyi(qpﬂmzomr mate (3.0 ni, 23 nmol)
0 u

t O

cy c 4B rpgvbsy F’?ETC&"F’S&%} 2 ?ﬁf é?ﬁlteé% L3 ol togsofusionzaf Sy1-methyl-
cyclopropyirient-tplyl-341-byedzol sdrpedyinsf (4 7 2g 2| ©OS) initerraleythe fugd { 106 &1 & ghd Whrated

2007/ 053346 PCT/ US2006/ 041266
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-17 aqueous sodi um carbonate (32 nL) at 0 C. Stir at

this tenperature for 2 hours. Pour the mxture into
woatErs3and separat e phases. Extract the agueoBETMWISR(W6/041266

et hyl acetate. Wrk-Up A: Conbine the organic | ayers

and wash wi th aqueous sodi um chloride, dry over sodium

sulfate, filter, and conceg@rate under reduced

pressure to g| ve a yellow sdlid. D ssol ve the solid in

aque&g god B Qtrbt °C Ogtu'ea tmé B%grgt%r%h? 2 ?} gu(}i th%t%i)l( z%ure into water

clou e sti
and S&R&W&@aﬁas éﬁ%ﬁcifﬂﬂq aﬂvée@usa%fh athwfrpqtaée solid. 1 H NI\/R ( DVBO) ;
9. 8@ri{-Up AS CondHille thez)rgaﬂlc laghys addwibhizvith 2dBous sbdidd ciiélide, Jry over sodium

sulfat% ljﬁter conc 8‘d§r§e ’pﬁessu\%%_& élvc’e’za}#lmdo]%il ssglve jhe sgg%m the

mm“?‘fq} am%rO&e acggate png g@e% il e Vhilg gtringt ryétélll%ﬁéll‘f?ttlﬂﬁ or
compomrancnm;ef asalwindvolid. (mﬁmﬁ&snmb)es)w (b8, 1R, v Be@dst =USsz2H)J-’ﬂ23 @, J=
8Hz, 811, §92 J r I3t} & -
» 20 Sl T B S O S o PR - DR D e
H). pressure overnight to afford the title conpound, as a
Wh W ogk-Op BSiixetlahde e ethgilabethtd o R fo isbf@épylaBohol (91.56 moles). Stir the slurry

'5 Jr% Edrélﬁﬂ (3% °
01°C T 'h
R e T i it e
press?re f’Y Pg"r ’lhﬁWe conypp ﬁsérWhltﬁWt"‘ﬁfHQEh(lSO mL) dropwi se

to a cool solution (-78 C) of

3- hydr oxy- 2- hydr oxymet hy| gatggggwl propionic acid

est er (Pr eparlat [ on

AIIowthe reactlon to reach;teroomterrperature and stir

f on @by E80 %m?%wvﬁse }t_c@ Jo sglu%Mnt( blS G&g% &r& Zt!tsrﬁ}methyl-

and wash % aqueou utl on
Pf°P18?1%;%fm reethyLgsten (Prgpagation sy & g> ip flipkl @Pm%ﬁfﬁlae EHele mldr?aéf tidirge(§80 mL).
AllovSthbjeaatibn to @dthctoren tbiBpesiturd. aral stetbr abbut 0 h@isO Prlap ith @thlldrénibghane (400
mL) %MRVQShW @I@?@% aqlﬁglﬂ ¥<Llutfaﬁ)etlﬁ§ tﬁog}ggnlctl%er%'vé{%/{ Opﬁg&%llld cﬁnc]%ntrate

C]tJ.l Uor onmet hanesul 1 oni

Subj eétsrfsé © losiliga gelhpopptagraphy FlPtmgﬂﬂih Rm‘ef @%ﬁ_@etatg% to m%—meﬂgl-z 3-
bis-triflperodetiangsalfonPAbty-pdopibfic Bcidndthyl dstebas(atkploRdsh oil) 2 OMR (BBYL;, 300
MHZ)3 ?pﬁﬁ $7 (SH), ’1—11) 3414, 95 (&3 b J—WH%E%(%%%G) G 34?22 ol 132

ve r a 0 ution
DR e By PRy BV NIy Rt et ny
trlﬂu@ghﬂham(sﬁﬁnﬂm’tpfoploﬂﬁ acBi mpkhyl ¢3teb@O.9minolf6. 35 50 L f ahigkdrous THF
cooleg ﬁov@nocS’b ed SQPWmegﬁ’c gorgentrae luﬂdeﬂ%cﬁfi:&f Lure ag@ﬁﬁ %fll&@ﬁx&haﬁe Wash

h elr reﬂ1I uced pressure and add or onet hane
e"&gﬂ’é“ BEGEHY SRS Adr sofip RRITide- u?a%bét& thepreadie)@ytrppd fy oyer gdivm
sulfat€dilthr ang conantrge gaerirgiuded yressare argivedrfjno0 2 dtuordmethyl-Amethyl-propionic

acid el &t ' RMREEPEr, BRAMEDNESAL 1.3US HNESTs S € IHE8Ys (1, 31, 1=1.7H2)

Apipare él\’lr(?%%‘?“&ﬁle?tlﬁ%) Tloyed ter pry e 3rimitidle (546 ppol, 29 ml) toa
solutlnlmﬂ]%fﬂuoesz Boromithly MRty GG Ghic a8id Ghetilrizjter (B.20fmal, 48 gf indl.0d mL of
anhycfr(ms Tﬁf"):oole@ d&vn(t§ 478 8CH)S}tlr Q)r 9 ﬁou(s at -7§ k& aml _l%ow7ﬂ:1;é%)) uﬁg% \lv%to room

rous
temp%‘i%‘éff S‘ﬁﬁ%‘% |C§n°(°f%%fe&ﬂ4%?ucgd2ﬂ@5qr&apd 4 dahlmame%lrﬂ ut'psg Hhe grganic
layer %itlf $atmoated 2@ sddivmohloridetahd/dquéusTBANCE: Conlihealt ctganic iageramti by lover
sodluﬁas;»ﬁlﬁfe ﬁlt%g al% cmtmte ﬁnd’ér Igaucédr])];el&pe tg'%wé)er resuﬂlg h y drous THE

Stir ours at -78 C and
B B i (ab b 2 S e e 5% mnol 2.5
g) in bl\/telr eliethbato] at Gdifowertiglat Bvaperaethe sebdticand digios el feidwritiwad d Add
10% Qﬁﬁ}ﬂlhﬁfr&q@‘é&lﬁfaﬁ anm&n;t i&l@ﬁquae%éq dgmblklér"txg& a\ﬁqctl%ers d dry over
and aqueous 1S

sodi um chl ori

' sodi w’{L%r at ed Ci
sodiuges 9% AR SO e PaTedp ?Vﬁ;@rﬂuorgédﬁuerﬁmethﬂ- -methyl-

sul fate, filter, and concentrate under reduced
pressure to give a residue. 35 Stirp-tolyl hydrazine
hydrochl oride (15.5 mmol, 2.5 g) and resi due obt ai ned
above (15.5 mmol, 2.5 g) in 31 m, of ethanol at 90 C
over ni ght. Evaporate the solvent, and dissolve the
residue in water. Add
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10% sodi um hydr oxi de sol ution, and extract in ethyl

acetate. Conbine the organic |ayers and dry over
weadi7ssxel fate, filter, and concentrate under PCEASZ®E041266

pressure to give 5-(2-fluoro-I|-fluoronethyl-1-nethyl

WD 2007/ 053346 PCT/ US2006/ 041266 -18 ethyl)-2

p-tol yl -2H pyrazol - 3-yl am ne. Subj ect residue to

silica gel chromat ogr aphy eidat i ng wi th hexanes /

ethylf%‘?-}/ l yl-gé elal al)%mm%égglgjict %s%uoerp? gilg (ylg%roclbrglflo% apky%ngv%?h hexanes /
ethyl@?ﬂa@raé)ﬁlmn w168 t0150MJCMSﬁSit (mp)26@iMirlyueous sodi um
c am@@ﬂ@t-@acﬁﬁfobkhj’l Glﬂoroi(n‘lna& (im—ﬂ]mQIVﬁ[ mﬁ) 20 LdﬁteduQ%dﬁlfn carbonate solution

4.8 I%L)(OVF[‘I' also Ho? o% 5 2;2 ?ro-g- u?rg tlﬁril nei&ng%thgl?-h%?lzrl 2% pgraac>l—3 Iy]ﬁmme (7.3
mmog ¥9 ﬁi_m &f mip I'HStSitl? fogf inrhmzﬂ kuhessoluﬁmwermh@r an bxtragt orethyl acetate.
Comﬁiﬂe&ﬁgaﬂﬁla?é’rs @0 Sha@¥lith Sbilratddg BbdA chakRl. ajﬁ ovel R0 B@fate, filter, and

conce%%’%é51 undeg reda é Ii)fc’ess%rggo %A@aj? &mugﬁ)rllg’fg‘toré)maélﬁq tnée y1- %Hg-z.p_tolyl_z H-
Pyrazebmelbmhaatcema ﬁ@éxﬁl%@mbpstprr BSMB ES* trig) @40\,{M+H]
[ 5Pfepard heiRNGwide Jolnpdah @GR hihher 'subﬁﬁi’uhﬁ&l ahiﬂ%é'df{sl 19 thé procedure set forth
abov‘;2)-tol yl -2H pyrazol - 3-yl ] -carbam c aci
,2,2-trichloro-ethyl ester. LCMS ES+ (nfz) 440 [ M+H].
Prepare the follow ng conpounds in a manner
supstantial Ty anal ogous to the procedure setph@rtn 0
abpviepabatioa | Pr epar at i campesinpound MS ( ES+MS ($-3: mitH
[50(1,1-Bis- I[u?r orretﬂhvl propyl)-2 p-talyl PMeHaration
20| 2H pyr azol -[3{lyl-Bis-feordysthyleprepe)-@-pR019- 2- 454
tr gﬁqgg}i@_@ hyI 21%—@%@@ -3-yl]-carbamic acid 2,2,2- 454
[ 5+ (2- Fl uor o1l 1- d| n’é‘fﬂ?ff’ et@l’lﬁif‘?r) 2 P tglyl Preparation
212Hpyrazol € - 424
I )}F (2¥Fh&or i RRThGE Z??E pggfl

tr| eRbR4ies ef -3 R
4-{ A-2m no-1 soqui noI trfemj,rfo%ﬂl}lgggéf) pi perildi ne- ¥2¢ar boxy!l
iclacid testibutyl. ester NOX HZN O UN~ O 15 Cool

sul furic acid (900 nL) to 5 Cusing an ice/acetone
bath, then add 1-anmi noi Srparition?3 ne  (208.8 g, 1448

mml) DY mitbIsIXhiRb 1K i nﬁne'-ln&% L odiEOREEALW € Of

the m xture <20 C. Cool the mxture to under
ni trogen w th nechani Cﬂ\I stlrrlng t treat with KNO3
(149.4 g, 1477

n 45 min keepi ng
ee <1OC Stir the
m xture for 2 hours e 20 vvarm'n to 15 C. Pour the
m xture into water/i 3 kg) then dilute with
additional water (6 L). Stir the slurry for 45 mn
t heprl filfintieqcid (W) torpe’ Casikenidelatptonabatis, theiBadd 1-dmfpoikdquinoline
(208. 5’% r1hcis%£c}{) SEdas Eﬂﬁ(e%%l QRN %&B&@Q%{tﬁ‘e I{llxtur%\é% ) %h& the dark

ace In a va m oven
mixtug tp P o@@ﬁezmlt@g@ withanephpnigabstispings dep trept with II90:4149.4 g, 1477 samol) in

portions over 45 min keeping the reaction mixture’s temperature <10 °C. Stir the mixture for 2 hours while

the reaction m

warming to 15 °C. Pour the mixture into water/ice (3 kg) then dilute with additional water (6 L). Stir the
slurry for 45 min then filter. Wash the cake with water (6 x 1.5 L). Partially dry the golden material by air

overnight then place in a vacuum oven (50-55 °C, ca. 10 torr, nitrogen bleed, 24 h) to afford 1-amino-4-

‘nitroisoquinoline H,SO, (256.8 g, 62% yield). (ES+): m/z 190 (M+H).

Stir a shurry of 1-amino-4-nitroisoquinoline H>SO, (120 g, 418 mmol) in aqueous HCI (6 N, 2 L)
mechanically under nitrogen at 35 °C. Add a solution of NaNO, (72.1 g, 1044 mmol) in water (300 mL)
over 1 hour while warming the slurry to 50 °C. Heat the mixture an additional 30 minutes then allow to cool

to room temperature and stir overnight. Heat the mixture to 50 °C, then add a solution of NaNO, (36 g in
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ni troi soqui noli ne H2SO4 (256.8 g, 62%yield). (ES+):

mz 190 (M+H). Stir a slurry of
wW0-2007i058844- ni t r oi soqui nol i ne H2S04 (120 g, 418rammis)006/041266

aqueous HC (6 N, 2 L) 25 nechanically under nitrogen

at 35 C. Add a solution of NaNO2 (72.1 g, 1044 mmol)

in water (300 nL) over 1 hour while warm ng the

slurry to 50 C. Heat the niiure an addltlonal 30

n th allo cool roomte
150§ PV SOt BB Pl o 58 o0 L o glovty o
roonsterthngtaiugrpverf3 higriCGR e 816 reguliing sy, 2QI0vAH0BSE@KGVith water (3 x 600 mL).
Pmla%&léx%%%%? %&%ﬁﬁe wet dofld h3! @rdﬁ-(l QS an\&@k% %1 19 Xﬁéﬂu% Qldd THE (350 L)

xture for hours theéen
to effect CoTAI 0B FO o Eﬂ}aﬁg)n 31 watﬁrd%ntléﬁb%?oakta .‘1% e g, Fiter
and WeShitigh EtGH |2 €300tut1e), thied Sidthyliether (B% LBOML,). Aindry\wasidigh: tvefford K @ydroxy-

4nt stn?.un\éﬁ{e 562 eg\zét ﬁﬁ&g%—g light IE&%_'&?&' '(PL’ +"51'n{/z &@proﬁﬁio g) .
r efsltwlmaaal e ée@omq)lml%(ﬁéf?ﬂe?@? meeﬁm RQG (18 i hechanialy
undeglhiG&eon bt h@hto 16@1a5ne £6Q It ke@tﬂtm@(ﬂﬂa nbﬂ;b@ﬁeo(lﬂ&ﬁc Bidwn, soladvel.

coal. to .10 t a
Exch(al¥e the §<6186n rﬁ_g)r a tstﬁ)rt I’Pat(ll-i‘ I&g%ﬂl:lts cin h 0 re(ngve exi%sm undeNeducatg;lessure
(ca. BAdrtori) gyisultitzdn @poft tymplerdturh yﬁﬁﬁ 6 yTo this mixturegadd b,qmchigdoﬂhaee (150 mL),
and \(f&ﬁl% th@ ?nv@ure %g?/?;%/{o%lbgﬂl a"ﬁéno% IJG!)LQ lé](;lut?ﬁ Qa1 ﬁ@éoiuQOn t() ESS’-@ then add i-

tir a S
PrOIi (459/’6,110)(%9‘—5411%}“[5 reshldregu Wthfne to@éQC 25ty the glprpy fardpt hougsjgt 15 °C then
filterRGdAash B brom 3 mhmml Lk, Yhe ras\nﬁ@@olmlowrag@fb 286d 1REBlo-4-

I our geneous
nmotiocfuﬁlolﬁl i& 25 I/erl% A atanf—_sxlr(ﬁgéﬂ ”’/Z%‘éé /ic]lcl)zl\é[h er for a
shaYdd Neléiﬁﬁ%dil minera) ol WﬁﬁhWe@’éB 2 A¥pdnmadip peticuy weseutp@of] Behloro-
4-nittbdE@iino iR ARENEL 1 B B Hn@ 1-4- bﬁt@@earﬂ&yl?n%y&aﬁyb}peﬁcﬁelma d)B7 mmol)

IR NN RN K R TR

for 150hofEs then SBI9C &irn.5aolro rmigemmms NSO [ 1L8t d),aRd sticmhe tesdlfih@ mixture at 55 °C

for 2%19&%&%@01%@0?75 tegi erLthg Qvegn‘f‘ dd Eerxg_e's €7§ g&b%%aﬁ%{ehéoo mL)

m nutes resu I N an erm 0
slowly} iy the gractign evﬁlesw eﬂanlth 51“6’“? Hel1 N ther gepargip yajim SHhipcard the

aquetstidyerianddDhtxfidds 1200 00) toth orghiidlayei. YPatthBy doBGhikdtd gniStare ufber
redu&\{ gzre%%rg H)t7a Vtt)fl)lm,@t){ %rlﬁo 111L Cmidq}ﬁe‘aa f"ithep lg({ r&fgsagcgﬁ&zﬂl?i (lngg&)flief filter

as a
the rfsrwm%m’fy 1@35}&&& °Nf§|v(1ttl gigt! F‘i‘%erﬂ*F’ﬁ%ﬁS &0 alilq air-dinigaromident-(anites
isoqpolid-HGloxmBip}ridine- | paibbiybtiRidtz-ttys &tetit3B 80z, T8 % diekids@tam-solid. (ES+):

Aﬁﬁz £0i soqui nol i ne (26. 0 g, 125 mmol) and
" -?g?i?buto§%farbon | - 4- hydr oxypi peri dine (27.6 137

mrgi°y sturpoft nﬂrse@qmojm-év PP-eigerginey ﬁ@fh?xvlémslérf%trwyéester 335
89.7 wiaB tin THRt (B@QaLL) afid edvanol Biod ML} dde 1@aPKC (1e50d] B6P miol) 49 b €urdt in
ethan%p(zg:ij‘ qiia]cél'thémﬁ 1§ I’ %kélﬁ.mgér B}%Eotgéi a%ncggr}é e§25 4?)%9'1 e)l(t room

t1ona nd stir ture
tempa&atueéor& hoyrgy Filgpr ngr@t thrayeh & g3t of igtomesenys ?Bé’ﬁﬁ‘é‘r“é?ﬁlw@ ethanol until

. the fiva@rigdotpkiess. Gubcenhi@xte Bifaté dleritdiced blagtre &tlilve\iark o1l Subfo€l residue to

sﬂmrge) chg)gxat%ér% Xlﬁta%(u tjﬂ%’c t /h { 28 Me@ﬁ/d%l‘]&)}ﬂgtﬁang R E&ld zhe tﬁée

en separa e layers.

comltowéi (3%%1 8%&6!%37@? Orawa glasadEWé»(%(ﬁ?é’é Y80 ni) to the
organic |layer. Partially concentrate the m xture under
reduced pressure to a volunme of 50-100 niL. Add di et hyl
ether (150 nlL) and hexanes (250 nlL), then filter the
resultant slurry. Wash the cake wi th diethyl
et her/ hexanes (1:1) and air-dry to provide 4-(4-nitro-
I soqui nol i n-1-yl oxy) - pi peridi ne-1-carboxylic acid
tert-butyl ester (33.84 g, 73%yield) as a tan solid.
(ES+): 2.5 rn/z 374 (M+H). To a slurry of
4- (4-nitro-isoquinolin-I-yloxy)-piperidine-|-carboxyli
c acid tent-butyl ester (33.5 g, 89.7 mvol) in THE
(300 nL) and ethanol (300 nL) add 10% Pd/C (1.80 g,
1.69 mmol) as a slurry in ethanol (25 nmL). Place the
m xture in a Parr shaker under hydrogen atnosphere
(25-40 psi) at room tenperature for 8 hours. Filter

oy oy
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3 0the filtrate is colorless. Concentrate the

filtrate under reduced pressure to give dark oil.
weub)7@ssd4sesi due to silica gel chromat ographyprermsmg041266

with with 1% then 2.5% McOH di chl or onet hane to afford

the title conpound (30.3 g, 98% yield) as an orange

glass. (ESt): mz 344 (M+H). WD 2007/ 053346

PCT/ US2006/ 041266 -20 Prepdration 23

[ 4- (4- Ami no-i sogui nolin-I-ylo2y)-piperidin-1-yl]-

1-meth | 1--cycl opropyl)-nmethanone H2N O ~N O 5 Add

i soqui nol i ne (500.00 g, Pzepz@tiordes) and ethyl acetate

(7. 6Q-A-Aminé-isBeir®0h-€ Sibxyh) Pipdridae] -H1-{1 B Or cvﬂ&ﬁ'&ﬁg-methanone
round-bottom flask in a water bath equipped with

over head stirrer, thernDcoupIer ni gen
inlet/outlet, an add upne tir to dissolve.
At roon1tenperat A3 d ?%Q;}qa id (1.25 L, 5.94
nol es) dropw se over ours tir At room
tenperature overni ght? i1l the reaction flask in an

i ce-water 10 bath, then quench the reaction by
dropwi se addition of dinmethyl sulfide (525.00 nL, 7.14
o 1484 oqyipeline £390.0¢g. 376 ewles) Snd athybreesstin(7GAL, TR meleiete mi2Tgthree-

neckédxounB-@6RomERAIXEE SalérDath I@ﬁ“ﬂped‘. We 05@1@% iy, tﬁ%r?ﬁgdéﬁlﬁerf frogen

I e R
molef) drpRwsise Qyer- Ry WeitagToorp Jempeyatire ovietrigh) Lhifighesredeticarflask in an ice-water
bath,dlie6 Rilefdh@i¥RéabrRA Gy &l&l%d&tlonl)giungtﬂyl E@ﬂicﬁ %5)25 OM 751(4%0%55‘ over 45

minu Qrgl? Q\%}n?glht(v%nl to I‘OOI{] %{nﬁerature Test e rffaat)lfg Imna}‘hf ﬁ) Iieéomde

sep arate a ers e a ueou

di &mwed% {orwﬁ@e (e@ctlsan wix{uye, Tr,amf@ e eeagtion mixfuera i 50| Lespraragory
funnd Bl a6ld Wated V2200 LS 0 00 Roek) aﬁcaalﬁllordﬁie{hta&r(wam (R DURIes). Add sodlum
carb(§19tL &%9 ?(g, llfy 936&1(&&5? du gr%gl%s ptl;l«Terlss%léllra eal,l eers ?%m %E gqu%{tllsj géer wath
dlchlﬁﬁsm@%aye ¢ 1 hecompieie eraanw pyerd awsl dry dvercedie sulfpte ik pnd remove
solvernalés reﬂt&éﬂl;ﬁ&dlre tB BE&GS bl ErRdelWlkirdd ofi1iguid- Of et hyl acet at e

ar cipitate
FA&H &ﬂﬁ Xclg EJ: dO §f 76t n}(gﬁ)ota I%de a%tké 1|qlé1g, the\Ill\?tﬂ‘ gﬂd/g‘r reduced
PfeSSHré ptiapé L eéddl @datﬁﬁre rﬂawm ﬁﬁpré@)prmmgqﬁed s@rdywash witlseplld ethyt agetate
(75086 D766 B RE L thddbptAHe (808.00mB,-5H ndRs) whshd DRQhdkoliPHd Yror@Boqinoline-
2o R AT b U e GO0 3 (ST VE 0L KobPy B Or

ane was renmove 1L of solvent fromthe
f i IAf ?naaclt@mﬂm VSkp. PHE 1 e hepmeavaghprempyerld obsplyem ifightthe filtrate. Allow
the fiftiate toesfand empad Fikerditho@mB witdh tfith €4 éﬂhyﬁicgtytk (580. @(f ﬁL &.11 moles),

follo:ge%(%g 88&5@‘(5005)0 ir%‘ gy 1 8&%5’) wasL Othe%hl was l¥1 g to V{qggrd éslpﬂuéxa)lui_leoz -oxide,
110. 19 HP 25 asfélaﬁﬁniirblliei splésl-oerepk? detal YIGIMG)%ZLO (109 as a fine

sandé kdqkinolmeb-bede( 42 @t 0o t Of-al acytiGcabld arZ&c%de (78: gs AE6.991) 10 2
n acetlc
22L h%?g ﬁthlﬂlg cﬁsélﬁatliégquggd tﬁTrmocgrEgeg I-L %’te reagt%)n E:\?cahf Pl a &grﬁle reflux
and rigpqveq ‘NE“IF Fogqnces by ditillation Ferﬁmwéwmg i dolietting the distiljpte@ hours
(remding bbort a1t bﬁmaal@&cﬁan»bmg C&)l fhe ERNbA 1'ﬁllxﬁ@ftd> spec. aJa@lmethanol (2L)
0 (0] 1Tt Cli I Stl ea\‘}l on I'OOIH mperature.
dr pCvEéTQﬁ’d%ﬂ Rl %rltio al%tl{g’%%q‘ég %9 ity Qeﬁn&ﬁ% e aatur

heat | ng and
ISOq“FP’:é‘hb%CW@fal%b@‘tm ﬁa?oﬁu“% isplte br Blireijon prdalotindam redededipressure at 50 °C.
YieldSomb.7 pives @@act i on m xture to 50 C. Add net hanol (2L)

dr rmto 70 C.
it S 3 HOSATRE MR S 0 ferag e e o
L ﬂ"‘slksHEf&‘ihﬁ@FCP?ﬂ@X‘@le tx$0/6t A1 ¢ %g‘gonf of Biffictapie (7o met; k4¢3 mL) in 1705 mL
of a Tidxfiktar of waer frdl aEd‘aaﬁdchkﬁolﬁME% cdér)B heiel Qﬂan{tﬁxdéh‘é&ﬁorpt@rﬁﬁe%fr@between

687~k dérglg gl:[e add\ﬂ loft p nitric &4&3 AﬁCIQJ hours c (ﬁ%l/‘)reactlon to room temperature. Add water
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Add isoquinolin-l-ol(2.35 nol; 341.0 g), and 1705 nL

1:4 m xture of water and acetic acid to a 5 L flask.
wolkeat7/05586r eacti on m xture to 60 C. Add a sol upComsei06/041266

nitric acid (7.04 nol; 443.0 nL) in 1705 nL of a 1:4

m xture of water and acetic acid drop w se over 3

hours. Maintain a reaction tenperature bet ween 35

68-70 C during the additi orflof nitric acid. After 3

csoh B oy 0 e BGHE AR SOTLASTIRET 1y .

Yield 51968 @rape d¥e)-on mi xture, then filter. Rinse the cake
Wi tAldd wagdediy-4-hlbis@adolehe Y8808 mARE WS dmsPRd BoCl, %8 |1rQL1 #60 mL) to a

4499 d JLELOI
s R ey s AR
1 howr.,Copcengrat thy feggsipn IV\MJW tcr@ynerﬂ uging a roleRy deAnereior, Sk the residue in 1,2-
dichibrbelian®@oipl)and ddeas 14 dae Aﬂ&ESMbI—Il(HQS &L}H’r&pywﬁeavhil;&qa&lﬁlﬁg a pot

temeQfBre gf(lgsgﬁlglr?%?rc gtlr%he Qi on le ours at 2:9h§ gx%dgranourg B)r Fy Filter the

m xture to ness usi ng ro ar evd
reactiop, pixpuges iﬂkﬁlu’éselﬂl’? cake ith) rsenwmﬂr Frehd éll% m(~)4 @2y wndyr rednekd prssshre a5 °C.
me}5u¥5gﬁﬁdmﬁ%PrC}l(1015 m.) drop wi se while maintaining

a 3

i e%g% Il-glhtﬁ};%]agcﬁog}og%{n? O’Q’hﬁ §c1d etthy sterZ@%@ ga§tlé TOIFISEEIN sg{huxfo
hydragside (3.9 &, 600 foples), ap@a%lvap@ lﬁ4(¥h0>(’tlu? &8 mojgsitto p B hdlectrigeked pkwi-bottom
flask. WHéahth¢ sajgsrapiydure abt@ah ab ° GO °(mb) 5 hoafsythéﬂﬁm@sr to CEMbGRBient

temp&gtﬁ‘é §¥L$Fn$gh@tRe§9ve§le or! Xﬁlce éoﬂjver;t extract tge basic %oilu%fm/%lglt %’?B}:A& x 500

ecarboxy Ic acid e
mL). (Azﬂolst ) R of e st Foé@%l)’n toHHN ugipgif0d mL CWdH@)@W@WClW@ MTBE (4 x
500 ni.) OQoriileeise JorgasiElyerse 3R wih safufiq QodTkm chQ)rla@ dﬁle& SohgrleQursulfate,
filter %nci-reﬂlbsregaveﬂﬁmg& ged%cgy&gssgg tg%%@r%s];dlu%s so&dlfyo réada rIgL heptane and

reacti on m xt
st th Frapfing s 05" Eo AT SBTBIER i feempeEaplitdeedudsr e pressure
Concéente the filithie aircgaieti it arsied bagng af&f&hdﬁﬁdnﬁl&ﬁﬁte foh@mhasi. CCombine to

r ecov§xoj6§' g tfﬂ% ltlﬁkﬂ'lg{r gﬁo&ﬁej—:gg&rhc acré 630a Wit Sol 1dt he pH of the

aqueous sol ut HCO and
extPGEPety! mlomeceﬂpowhwlda@@ Orgi 260 M BOHanopHE.S 1. 27.92
molesprag@tinethylayelicdine BEEShmMi219k SR b 2l Ethﬁé]-necﬁdad(bl,ﬂﬂ[bottom flask

equlpﬁetallvgﬁlloge@heacpsmme Vﬁﬂ th ?Jﬂ:gec‘ét Y U& %%lagda} c%loro % fl ﬁmxgipg a]érxazme

renmove sol vent under uced
(5100 & 246 Pelp) fyportiopreera grintyy Grmie Eﬂ“&ﬁé“- ififor 1 iute e at ambien

temparadgelfot 2 hgrss Filterrihe rastiltifl Bméhyl molph@ihe hiya@ciBdride it .and AL H500 mL
-but&n@x% rcﬁﬁtgllltltafe Y, ﬁﬁﬁ# afljd cgsrsé)l@eq;hé'w&ﬁlr rlg un&e ”PHFP Iprovfd%so%uﬁm} %

Concentrate t he an COO I N an
af FHFEs PAATIR cHprapte Wﬁ? ? é 3396 Piolgs) ik Iewatwto a o e Heskedgound-bottom

ﬂ%kreahvmmﬂﬂﬁﬁm@m§849©g@%6hmﬁ©&&¥%nnymﬁﬂmropanecarboxyl|c
aCC&’ol Qf’utl@n M‘ aL %e—welj qu a&g tion A droa wtsg 616em6ve the cfo% bath and

net hg{l 0 I opanecar I C acl
stir thﬁ{f x?tre@ﬂrtogﬁ 8ﬁ1§erftge g)r E houzsy Regmove thg p@g}lc sogpm under reduced

pressug. rmhwthmmplblog basie aduBib sdlutioi 6 x 21 A diEHI@SnetHate. ofbike the
organic,hfa?e% &k Kfﬁﬁja &&HQQ)T p?hgﬁlﬂh‘[gd ﬁ’lss%dung &‘for{&é’ q &&3 I%.Ijj conc &-ICI Extract

rhead stirrin
the a"éh%aﬁ?eBPSéolhtme W ﬁgé kdigploromethans] Gqmbips fiyg ergar(@mm@ncbdry ovegH0 g
magnesipnesglfate and [0k tpbtadsiem 0aBInatd Overfight) FRr off 30 \ir)ifid kagSilt bk d rbh@re
solveﬁﬂmt@ abg'ut]C 596 mi §ol\;gr1tl}%a%§ A&chlef,] tﬁl‘éptgl @Qngov% goﬁgﬁ G ﬁzgft'ﬁlﬁzgtlon

ours. he resu
oceurs, ff&%%mos? asing Ytensiugh i hemtanesang e@errrﬁduzesl pzessamt«aﬁ@nbm-
hydroGopipeeiriin g1)€1-mbteyl&jdldproplemettond) 36 9{69%) dshevhii€GisBuRe iolid.

1 519(@1 Mi\_}ﬁn&e 329{0%\@6(3%9 ﬁlg{‘[%taﬁdoélﬂﬁl 5&]9‘]@591?01@59{0 aSSSL Igr%)n flask

rbonat e

eqmp]feﬁ rwgg OW@E%léHTqr @%@pntg@ﬁlm theymgeguple. g for several minutes, then add (4-

hydroxy-fiyetidion )i pRetblil-aglopdpd)-Hetiiinond ( 649.009) 2399 halesif $@Fcd0.5 hour.
solution B. Cool solution Bin an ice-water bath and
add solution A drop wi se. Renpve the cooling bath and
stir the reaction m xture at roomtenperature for 2
hours. Renove the organic sol vent under reduced 30
pressure. Extract the remai ning basic agueous sol ution
6 x 2 L with dichloronethane. Conbine the
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organics layers, wash with a m xture of 1.5 L

saturated aq. sodiumchloride and 200 nL conc. HO.
waxoo7assd4ct he aci di ¢ aqueous sol ution with 3 xXPATIUS2006/041266

di chl oromet hane. Conbi ne the organic |ayers and dry

over 500 g magnesium sulfate and 100 g potassi um

carbonate overnight. Filter off the drying reagent and

remove sol vent until about?’500 nlL sol vent renains.

Add ‘N}‘fior}-zx -lsoq%R&l%‘ ”(215%9 7??94‘@31%@#‘??{% g %gtl }%92 TSHIVRTg howr

occuars
Stir tb‘%(‘?@ﬁ@i mdéw f%2thPPr~°n?é [Pom tREpeTapg, thhn et 49176 dar 6 hewdatséak cooling to room

templélﬁt&ﬁ%WnﬂgHt OAc&If WaRf @Odlﬂt 27.78 moles) dro w1se to the reaction mlxture Quench the

th
reactn}{ g}ﬁ)& %byp ?‘E’é q 0a V1gorcX1 V\%st]%remg énP(ttlg%/ %ﬂxxia ehé%go ?3%%9 gg andal\r/}’lo“BE
G. 0851@ & %?tﬁ“ﬂ‘iﬁlj rSenvéate(tg@am, wpsh tge@g@@ layer! véth watar(@. 08 HH 7.97 1Beles), and
dry oker sddBinDA1EAD{18500 ¢ ®9a0 Molks).Mifdr @fﬁthfe liB Sk reafBith &Rﬁcﬂﬁlﬁ\été .
ov %re;tla?tqge a%werg;o ?dUre% agtjf)rd ﬁﬁr Eef#kI n8 g&)&w %ﬁ%’tet#? ae:r{‘drﬁgcﬁé'ln%ve solvent

undeﬂﬁ@lc%pye_sﬁqe pd 9 wand cofleg dlétghtﬁmthyqporéme@p;e@rﬁgq -38-Gahiilabumt 1.5
L reniaéhs.( AdddiShpfdPyl GicoB3.690, 6003 851}s) toDhd d‘istlflz@lf)n £asiOanld Bddfime d¥Rlation
unde%‘Q&h%d%%%gﬁie ﬁﬁtgrn{m Sc‘gl%gtgl/# ng ]1?16e w1tE1 Vapf]étﬁl‘n}t?&ltﬂée of §§é4 ZPn’ul about 1 L

remaggy | (hdl) th fmaipipe %@vequ_overmshtgﬂlhmeesl)d apd/ise Witthpoldrisoprotl alpohol
(300.008L, 39 @tole®)Tollwid uyr36< 1h@mL BepBQdif360.@tmil, Qomnblssljrpﬁﬂ‘yﬁield(ﬁlﬁ,at 40 °C

fore
undeltljgcﬁlged}gess#r)e é)g%r& tto a ﬂr(al(llr d‘%? ogrop ?)59%_(511 %Eo-m%.}lm?]%q ]IT%?)%%)
Plperfﬂ'f”dp’(/u @‘“éha(ﬂ??etﬁég E@éct“?%hﬂfle@l axgngrange @iench the reaction
M Khaigeen 3PAllMQUIHIRE wltm(q@ﬁeﬂlylvdygép"r@ysl[ty(4$ﬁtfoﬁ§ ﬁ]&)hmlkﬁokly)e

plperfafn 1@-8&?&% 6%0 6 I?fﬁ m%?ephe | fé rﬁ,gSq 3\%;- S%l%s),taﬁ 6?8 grh(fa{;})on (dry,
40. 5(1 ga§/9e93 mglesh Sal the ﬁut‘ecﬂawwd Eitroc!ymlygrpgqm pi; Stirfl confengs ap1A9p rpm

at roc&ﬂdhpbmtlﬁéﬂnﬂatﬁe pdi d&42drO8n &y 4.9 Q(Qurs? @18 @ Snse with ddti@bnaOTHiF (2 0L,
24, 58trglﬁesfj rﬂéaptge EQQ\%{H cartb?r% (26 E(P 1]11esF 45 IOé [ %ﬂ(gheat o rfgg Rﬁgo? ﬂwur Edd

above proce ureto tra
SR byigh E5OFE 0 NP e hout s e hgh ¢ mieo e

paperph@sisd ef MyfbSpa)]® d Gindg ©hith eﬁltnuﬁajl ghduhtlo@TEF. R eflBveV @IBRH to obtain

L S gk S0 o

s b G o Bt ol b o
1.34 (s, 00 88- 1 (97 €6,20),2.06-2 12(h, 0H), 3.6 COYJ @G LINY9LU. Gt (inl 218! L4508 $ohm,
r r oyt
1. R PR B e i e B T o B e B -
85H¥H§)solld and rinse with cold isopropyl alcoho
(300.00 mL, 3.92 noles) followed by 3 x 100 nlL heptane
(300.00 nmL, 2.05 noles). Dry the solid at 40 C under
reduced pressure overnight to afford
(1-met hyl -cycl opropyl)-[4-(4-nitro-isoquinolin-1-yloxy
) piperidin-1-yl]-nethape ngmaﬁ8 g (72% - conbi ned) as

an org @ﬁ LF,- tocl ave with
(1- netmy ?§§El£ o fimetich

“Y€y| oxy
)- piperidin-1-yl]-~fe hanone (368. O g, 1.04 noles),
THE (4.42 L, 54. 32

esk) and 5@6Pd on carbon (dry,
40.50 g, 19.03 no

€3) Bea ave and
I ntroduce hydrogen P psi t|r contents at
1000 rpm at roofte oeratur ungder O psi of hydrogen

for 4.5 hours. Filter and rinse s tlr additi onal THE
(2.0 L, 24.58 noles). Treat the filtrate with carbon
(20-40 nesh, 42.00 g) and heate to 40 C for 1 hour.
AdtP wldéalaﬁlqnuoéﬁéﬂfnwcoawawhee bylre3-hiperifiihe O Qarb)xybarrdid rerz-butyl ester
(9.68 6,28 iniog 0@k DOM (fo0 L adaaWA (soRhil)! Stir 2680 QR 2 Witk OMB efove
mcro fiber paper and a bed of Hyflo Super Cel (r) and
rinse wwth a mninmal anount of THF. Renobve solvent to
obt ai n
[4-(4-am no-isoquinolin-1-yloxy)-piperidin-l-yl]-(1-me
t hyl - cycl opr opyl ) - met hanone, 348 g (103% as a dark
or ange- red 0|I/foan1 1H NNR (500 NFB, CDC13): S 0.59

~ N~ ~ 1 L
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8.5 Hz, 1H). 30 Preparation 24
14- (4-am no-i soqui nolin-I-
wevdermsgsasi di n-1 -yl |- (2-fluoro-phgnyl ) met hanoneCcT/&bosAl1266
N OF To a cold solution of
4- (4-nitro-isoquinoline-I-yloxy)-piperidine-I|-carboxyl
ic acid tert-butyl ester 35 (9.68 g, 25.9 mol, 0 O
in DCM(lOO nL) add TFA(8t§33an). Stir at 22 Cfor 2

solvent%gcrie% feldu n}gresalhrggl?/lsspléle lﬁ% é107/ gnégrgall:t) a’l fg%?cg }g'ééi%gegzg pH ~14.
Isolate the prmepus iepse 0@ xtragiitwipe viith RCYb diominntthel praaniicdbasesoangd fity wikl)
anhydr61Q s@fiven dultige. FRHORUSE tRRAGA g’i%g(4%o[1§%ﬁﬁmglﬂlé 2 ?loW)-bBermb 06 g,

99%§pg$t§§mtﬁﬁ ?Eggﬁgc phases and dry with anhydrous

noval of the solvent gives

( 4 SHiarpastiqngis¥ire atl-@méotisoguingliney L-poxyepipadidne (4(07%. DG gmol), 99
fluor8eior beld 2ES 1 M sZAmA/BcS 3lodH 9 mm&), §Idl HOM (1. 8acti. ﬂﬁnol) in THF
(100 %;;[3(38 W & oQ/Sfmoht( ﬂ‘ﬂtPrl tltlelil gonlc Sg%% r%% rt]regdlte t%s&]ilcaé% fﬁ at(égrapf'ly e?utmg
with heyangs am;l(etml acefate(to prgw@;: (@ fluorarphenyirith{ A nitrexisehuiHoiBee- 1 {yRxPPipgridin-1-
yl]-mltgm&embe)ﬂow BoliflkEs2 o di@@yldﬂ;)iSﬂWz?@G@[MVﬂE)m ght. Filter

t n S ue. to Si

S SRAEET S P AT b o

. 85tg014-r§r1@gql)cpgd pal dium on carbon (10%, 2.9 g) in methanol (250 mL) under hydrogen overnight.

Remdva the bateysOby ey, )eohdntlatb-1RifliFaR 16 [OQ DI elidiesolhid 04|7 %XM)/' J1d,

yl ]-nmet hanone as a yellow solid (6.82 g,
ESJF@%%%@%HDE&(. n/z) 396.3 [MiH]). 10 Stir a

su ﬁ% llqyfmg compound in a manner substantially analogous to the procedure set forth
abovd. 2- f | uor o- phenyl ) -[ 4- (‘4-ni tro-i soqui nol i ne-1 -yl oxy) - pi

peri di n-1-yl]-nethanone (5.85 g, 14.8 mmol) and

palladi um on _carbon (10% 2.9 g) in nethanol (250 ni

under hydr ogen overn|ght Renove t he cata Batapy

fi] threparaiign uoncentratéh?HE“?lltrate t( (Esﬁ m@le

yeiuvvouildlﬂ_’” \u uv

[ M+EfedaratiBy Z6par e Rﬁ%Afn&Faﬁfmmlllﬁg un |n a gner
supstantial l y anal &@Q? rocedure set torth [5
above. Dafa Preparat|on Lonpounu VB (ESF) T nk —WH
Preparation 25 [4-(4- Ankno |50ﬂ§|nolln 1-yl oxy) -

pi peridin-1-yl]-(1-neth cyclo ro

yl ) net hanone Pre i1 ipeline - pi p erazin- |
-yl -isoquinoline N NH N Treat a slurry of

1-chl oro-4-nitro-isoqui e (; 22549, 12 mol) in
acetonitrile (100 nmig w sg;Lq pi perazine (5.2 g,
60 mmol ). Heat the reﬁ-/fl‘-IyMIgﬁwrnxture over ni ght
at 60 C. After coolipyg ten

Treat a slurry of 1-chloro-4-nitro-isoquinoline ( ; 2.5 g, 12 mmol) in acetonitrile (100 mL) with
solid piperazine (5.2 g, 60 mmol). Heat the resulting yellow mixture overnight at 60 °C. After cooling to
ambient temperature, partition the reaction mixture between ethyl acetate and a saturated aqueous sodium
bicarbonate solution. Add MeOH, dichloromethane and ethyl acetate, and filter the entire mixture to give a
bright yellow solid. (2.15 g, 69%; LCMS ES+ (m/z) 259 [M+H]).
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anbi ent tenperature, partition the reaction m xture

bet ween et hyl acetate and a saturated aqueous sodi um
woizemrosssaat e sol uti on. Add MeOH, di chl or onet hareTanse006/041266

ethyl acetate, and filter the entire m xture to give a

25 bright yellow solid. (2.15 g, 69% LCMS ES+ (m z)

259 [M+H] ). WD 2007/ 053346 PCT/ US2006/ 041266 -24

Preparation 27 Cycl opr opyr24['4 (4-nitro-isoquinolin-|

-yl)-piperazin-1 -vl]-nmethano N O N Treat a

sol ution or slurry of m%re Prepiration 77

4-ni t r o- ISyglonse 4 ysbg ylRwiberazi pqtianak

517 mg, 2 5 nnDI) cy propanecarboxyllc aC|d (258

ng, 3 Mol ) and cat al DI\/AP(24 ng, 0.2 mol) in

di chl or onet hane (28 6575 ng, 3 mmol).

Agitate the resul tii ' ient tenperature

overni ght, then wagh R sai\-u-r/at %aqueous sodi um

bi car bonate solution. Dry the orga | ayer over

SO ncentrate under reduced ssure,
Sug]ree SOIPtéoél |°ﬂsﬁe 94 §1%q caget ?ylc’fﬂq BREPS feﬁffﬁtif’ga Phg %2

mogrca@ipmwneeﬁrb@ylw a@d/&zzmmnl)anmmmmm K24 mg, 0.2 mmol) in
dichlGioéth-a¢ OZU&EIJ) MNEEBOA 5P 1928 aghemt A Ete fhe rebBintQ¥RiEE Walnbient
tempgrg ete a%legné thlgr? %(ve%F gﬁ%sagnageld\?lg{;ﬁty%{ g %WCE%R%teég%Ec}n(e }r?fytil\jl\é)o\r#?lyc
layer[om: qu)um Smfaéqmﬁ eoneeate widér edirqegd pressyrp otwhide rdsiducgto pitivargelr

chrorﬁdﬂdg%@'\ilsh@?:) ,l_gr}{dléilﬂﬁi OO-M ﬁrﬁanBQneﬂﬁlQﬂ: RAhBrofmShank Qx{dta@radlent of 0 —
epar a

0% B PRI il PR Cr e PRURH el e s Ty s+
(’"/Z)If’r’-'é%#@u on 28 piperazin-l-yl]-methanone 341 [ MrH|
76% yi el d

Pr elfsegare { l H) vglégo comn(;e{l}‘l%?zull a&;ﬂer Pﬁbstg@@k}ﬁ%%é&%é@e Rro?%hg%_ﬂet forth

abovg %yl eId 2, 2- D|rrethyl | - [4-(4-nitro-is o
quinolin-1-yl)-p ip erazin- | Preparation 30
yl]-propan-1-one. 343.2 [MtH 66% vyield Preparation 3
1 [4-(4-Amino-isoquinolin- | -yl)-pperazin- |
- 7 | opropyl - net hanon /' \ V- 200 Data
Prbgards! opriopy Contpela MS (BS4y: mrz

(1-Methyl-cyclopropyl)-[4-(4-nitro-isoquinolin-1-yI)-
Preparation 28 piperazin-1-yl]-methanone 341 [M+H]
76% yield
(2,6-Difluoro-phenyl)-[4-(4-nitro-isoquinolin-1-yl)-
Preparation 29 piperazin-1-yl]-methanone 399.1 [M+H]
50 % yield
2,2-Dimethyl-1-[4-(4-nitro-isoquinolin-1-yl)-piperazin-1-
Preparation 30 yl]-propan-1-one. 343.2 [M+H]
, 66% yield

Preparation 3
1[4-(4-Amino-isoguinolin-1-yD)-piperazin-1-yl

-cyclopropyl-methanone

Subject a slurry of cyclopropyl-[4-(4-nitro-isoquinolin-1-yI)-piperazin-1-yl}-methanone
(Preparation 27,; 513 mg, 1.57 mmol) and 5% palladium on carbon (91 mg) in ethyl acetate (50 mL) in a
Parr shaker at ambient temperature to an atmosphere of hydrogen at 60 psi. After 8 h, filter the reaction
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Subject a slurry of

cycl opropyl -[4-(4-nitro-isoquinolin-1-yl)-piperazin-1-
we@kyerssdaanone (Preparation 27,; 513 ng, 1.57 pawiUs2006/041266

and, 5% pal |l adi um on carbon (91 ng) in ethyl acetate

(50 mL) in a Parr shaker at anbient tenperature to an

at nosphere of hydrogen at %% si. After 8 h, filter

the reaction WD 2007/ 053348°PCT/ US2006/ 041266 - 25

mlxtlm %;d lt!gn%enﬁglcgun%gr?%ﬁ Esgre lfl n dveera b¥ G d o%ﬁ%@ané%? \ll'flsrytee dt E?I%%ég

itative
@M@Fﬁﬁpﬁﬁﬂ)Prepare the fO||OMAng conpounds in a nmanner
substantially anal ogous to the procedure described 5
a?g‘}g) arr%l ttﬁig %H tclmgﬁ)mgﬁ P4 rHaaner ls?u%t t?ntial‘vsana%sg-gus: to Ex%r%cedure described
abovg._[ 4. (4- Ami no-i soqui nol i n-1-yl ) - pi perazin-1-yl]-2,2
dlnethyl propan l-one. (rxn tinme 24 hours) 313 [ MtH]

I'I C cu all UII Q\J
D Data

Pepqratiodni ng- i soqui nol i n- 1Capkppumpi per azi n- 1-yl ] 5 (%\:@(ESﬂ -

P5b9 | |Vf3* H—[di TH[M@%nxﬁ’cﬁi@oduﬂmolﬂﬁWW*ﬁéfh%m-1&3&]’2’2 e
repar at | @fet@Apropan-1-one. (rxn time 24 hours) 313 [M+H]
[4-(4- Ami no-isoquinolin-1-yl)-piperazin-1-yl]4(1-nethy

Prepargtion 33 M — [&-(AeAming-sodujnolret-Jiapipaein-IRMERAT at | On 1%? [M:+H]

[4- (4- Ani ng- i s@iflaorerphenyl)-methanoney rin tiyie3é hayws) n-
p_m(w%r o pwéﬁ@pgmﬂs@glﬁwél) “pigerrzin- hyI-NFmetyN 10 HAN M

I
per-azPRorPRylmelianone.; ¢ aci d falf_hufvl

a—solutionlef—pipe
ester (10g, 53.7 mmol) in dichloronethane (300 nm),
add triethyl amne (15.1 nil 107.4 nmmol ) and

2-f 1 uor obenzoyl chloridgﬁgﬁﬂ@—ai 53.7 nnnl) Stir
the mxLurg,at isdg @R STRGLALH S %’ﬁl{orné-&envl)-me en addy

wat er (200 nIi'L) and SEep r ate tne organicC |aye

over sodium sul fate, fllter andQevdpor at e solvent
under reduced pressy gym of 4-(2-fluoro-
15 benzoyl) - pi peraz I-c b xyI cid tert-butyl

ester. ES+ (mz) 30 . i on of
4-(2-f|uoro-benzoyl)-htpgra2|ne I-carboxyllc acid
tert-butyl ester EI%. 3™, 53 nnDI) in dichloronethane

(100 ., _add a.saolution of in 1 4 di gxane
101 i PPy PPt 6Bl P e robin fgbpmetane
(300 mpyrpdsirtaetthyt anim\( & Inilg H07.4 Aulol) &t 2@utrobetdogl chiesds! (5amiL, whi fugol).

Stir ﬂ%?%g?ﬁ ?t' er&{lhot@lﬂﬁirau@evcﬂ'%%ﬁt Sheh QUMER ?ZOUBQ%d Ee%gytg gd organic layer,

e o RSP R e ATt esiispin give B or4-2-turo-
benzdy{irorotiteoi-atbexyiERH rermbutyl 2O FSMiek)309NEHH].

(216 b sfiBn thféilﬁﬁo}o-!uh&z érﬁ‘zule 1)/c1arb5@hi‘a%fa%}?b&ﬁ este? (193 g, 53
ot} 5 ST 07 BES e ofen 15 V3Ichi Iy 159 D and s
the reaetion wixfurerat foem {elP@atyre pveaniglt. 4td Et,G ’(Dlthezékulhm,wh&ie suspension and
evaporate solvents under reduced pressure to give 12.6 g of (2-fluoro-phenyl)-piperazin-1-yl-methanone
hydrochloride. ES+ (m/z) 209[M-+H]).

Add (2-fluoro-phenyl)-piperazin-1-yl-methanone (3.16 g, 12.9 mmol) and K,CO; (8.9 g, 64.5
mmol) to 1-chloro-4-nitroisoquinoline (2.85 g, 13.7 mmol) in acetonitrile (100 mL) and stir for 24 hours.

Filter the insoluble solid and wash the cake with AcOEt. Evaporate the solvent under reduced pressure to
give aresidue. Subject residue to silica gel chromatography eluting with hexane: AcOEt 20-90% to give
3.72 g of (2-fluoro-phenyl)-[4-(4-nitro-isoquinolin-1-yl)-piperazin-1-yl}-methanone as a solid. LCMS ES+
(m/z) 381.2 [M+H].

Add Na,S,0, (6.87g, 39.4 mmol) followed by NH,OH 32% (15 mL) to (2-fluoro-phenyl)-[4-(4-
nitro-isoquinolin-1-yl)-piperazin-1-yl]-methanone (3 g, 7.89 mmol) in 170 mL of 1:1 mixture of THF:H,0O
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Filter the insoluble solid and wash the cake with

AcCOEt. Evaporate the solvent under reduced pressure to
wgQi2vE/0a334esi due. Subj ect residue to silica gel PCT/US2006/041266

chromat ogr aphy el uting with hexane: AcOEt 20-90%to

give 25 3.72 g of

(2-f|uoro-phenyl)-[4-(4-n|g%f i soqui nolin-1-yl)-pipera

zin-1-yl]-nmethanone as a s d. LCVMS ES+ (nfz) 381.2

and %g_q 1%15 %g1 uieswﬁ%‘z Q41i aglg e(-xgr %l'wlljlgrgcc_ﬁit severaﬁ)tbmet Zé ?n mg orgé{lics and wash

with pEfur ‘ft?staﬂsseﬂm ﬁ?éﬂﬂri?a diy oyar Nax§Pprag awwati ungerjredyesd npepsi é0 gi\@ 1.8 gof
the tifle cofup&@d BIMb]d. LOMI ES- (i) 332 (el mi xt ure of THF: H2O WO
2007/ 053346 PCT/ US2006/ 041266 -26 and stir for 90
mn. Dilute with water and extract with AcOEt severa
times. Conbi ne organi cslxgpaatigadh with saturated ag.

1-ISQdMéfﬁVlCdﬂélﬁﬁdodlﬁ‘rZ-niﬂdl\M-zH\berﬁzoN&zﬁgxh B @Y AR isBquiOBES-y1)-urea

reduced pressure to giv f the title conpound
as a solid. LCVM5 ES+ (r%}%—%Z [MtH . 5 Preparation

36 1-f5-(1-Methyl=cvcl opr

)-2-p-tolyl-2H xyyazol - 3- iKgER eri di n-4-yl oxy)

-i soquinolin-4-y ur ea odi fydrioch ONH CN N

NNHC1I HA D ssolve\[SﬁL -cycl opropyl)-2

p-tol yl - 2H pyrazol * 3q - ban1c adcd

2,2,2-trichl oro-ethyl 10 est ey Preparation 18, 3.20

g, 7.94 mol and 2 :qU|v) and

4- (4-am no-i soqui nokih- 1-yl oxy) - pi peri di ne-1 -

carboxylic acid tert}butyl ester (Preparation 22, 1.37

g, 3.97 mol, 1.0 equiv) in 7 nL of anhydrous DVSO,

ad disddlyed orplr-ogiyl-evclagebpydititely - IH-PEAol-3tyl B@rbathic add B22-frividbro-ethyl
ester @r&gaﬁﬂéﬂ 1¢)3 @@7 @ﬁﬁﬁol hild 23 eﬁﬁ@l 2884 t4u§r§nov¥%c;qmnc§ﬁ1]1-:rffokﬂ%;pendme 1-

1.on b

|
carbcp i i o LGP EPHIER Tt G ok ) P 7B iy crp OMSO,
add diisppreopyisthy Praise(DIREAR 186 ol |70F omret, B Areniy) 2ndhed O askdled tuba ehith stirring

for 20Bsaf af S1ECC PERING RO 18R M1 Q{v'nﬁ;}t%% St d{%ﬁotbn}éﬁh@ %rnd( i?etd ﬁvaé@ EktPact the
OusS. SO ori . . e

sanefs et o GBI E Go Tnoihy S6 ot s Ao 2 x5

mL) fmd@@feous edliroedlopded i9umle. Digtisjomstic sobgibmiever sodurg sullfhte andgedporate

undeﬁlgdlﬁé‘ﬂ%iéaﬁlfea@ ecErkditfub f?oglli@d hchﬁmﬁfo@xq 15 R futido v ¥t Qom 15% to

Qp ELOAC 1.n he
80%% c% u{lg;xetng.s tt ?I. ﬁg][a% %—@ - éf) %By.l})jl cylo%ropyl) -2-p-tolyl-2 H-pyrazol-3-yl]-
ureldp}_-lsqguyaphngl}-}zlw}smﬂm@l—gnrl:]oxyhc acid tert-butyl ester as a pure foamy cream solid. 59%
ymmuﬁabggbgiﬁgguﬁnolin | -yl oxy) - piperidine | - carboxylic

o1 e hERkua e B o, PR G 3 SR T eRan S o

pyraz@gi% 1 ngdo}gs@@nq}lmj+y)ox1)(p1per1dme-l carboxylic acid tert-butyl ester (1.4 g, 2.34 mmol)
in d1c‘ﬂll'ofoﬂxe{h§1e[(ﬁ)'rﬂl;b atrreanhtvxh efamé 28 atﬁayén)lgrz Elfaﬁcf?zité’the Pivent under reduced

presanY, {24 _EIVE the the% tlgc vﬂa?[@ ol g gﬂug}nta Z«:)éé - /5 ‘%Z 2(:]}4?‘%]5 )e -

in dlchloronethane (20 nL) at roon1tenperature and
stir overnight. Evapora@@ﬁﬂﬁéﬂéblvent under r educed
1pI5 €% Bii6re-1{forthente1- 1 -tethilieth} 182 ol-331 eﬁdnvm b

solid (quantitatiyg),fmd .Vlﬂureazl)yam& hiaé( e -
Preparatlon 37

Add [5-(2-fluoro-1-fluoromethyl-1-methyl-ethyl)-2-p-tolyl-2 H-pyrazol-3-yl]-carbamic acid 2,2,2-
trichloro-ethyl ester (Preparation 27, 2.7 mmol, 1.2 g) and DIPEA (2.9 mmol, 0.5 mL) to a solution of 4-(4-
amino-isoquinolin-1-yloxy)-piperidine-1-carboxylic acid terz-butyl ester (Preparation 22, 2.9 mmol, 1.0 g)
in 4 mL of DMSO and stir at 85 °C overnight. Cool down, add water and extract with dichloromethane.

Combine the organic layers and wash with saturated aq. sodium chloride. Dry over sodium sulfate, filter,

and concentrate under reduced pressure to give a residue. Subject residue to silica gel chromatography
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25

1-f5-(2-Fluoro-1-fluoronethyl-I-nmethyl-ethyl)-2

p-tol yl -2H pyrazol - 3-yl | - 3-[ 1- (pi peri di n-4-yl oxx) -
woOgoemwsssabi n- 4- vl | -urea hydrochl ori de Add PCT/US2006/041266

[5-(2-fluoro-I-fluoronethyl-I-nethyl-ethyl)-2

p-tolyl-2H pyrazol -3-yl]-carbam c acid 2, 2, 2-

trichloro-ethyl ester (Prep%ration 27, 2.7 mol, 1.2

g) and DIPEA(29m’mI O M) to a solution of 4(4-

elutu‘%qw% [ﬂ%}pax?efs %1?}'? yﬁe{] 8 I grgad;e gf)r tg ?(;) %qo E%Id Q- 4—&-%ﬁuor
ﬂuorg)leﬂryhl-znefhﬂ-eélv @ws@ylaﬁwyrwl- ~ylreids} -spqyipelingi :gW)-pu@@@ne-l-
carbd@mmd aschuwpdser. Lame EeX{#/a615 M+t di chl or onet hane.

I hs at u r
4{-] d {%—T?-ggf{dlgl%q[ﬁloroggtgy - -me{ct}?l e%@ lpf cél%llkﬁ qyralz% Iyﬁ-uread%h-
lsoqwhlarérﬁwya@@ermé rcar&)@@uce@d eyt esten(itl gl P ehanddistoyg a5 mL of
dichi&GpRat and@gdroid cHiidsd.0 MGRAdigRhe (58 B I 03 RhdomWEhperature

) 0 i t.
ovenﬁ%@yogcgﬁ%% {: Tedugélgpgqué ’If’r%turgtrg gh Iwé%et sol(\c,tJ ftrorcr)nr%g Y@ cil%hy.}g%r.
LCMS&SW'@FHMLN( {3-[5-(2-fluoro-I -

fluoronet hyl -1 -nethyl-ethyl)-2

p- 0Qls )

pi %%k%%th%g&llp%ﬁ%go%o&d%/+%mglgnlgll ? étuﬁlggr#allolg&ls ) prgcl_%'(% described
abovgEsy (i z) 635 [MeH]. Stir
4- (4 {3 [5 (2- quoro I-quoronethyI-I-nethyI et hyl)-2p
-LUIyI'Lj)_l'p_yiclLlul'O)yl_]'uICIuUj i.) b | ]é
i sephAald n- -yl oxy) -pip - car boxyl ijc
ter {':g-ﬂbut yl ester (1.1 mrggﬂlw(l)lﬂg g) and di s<o|1§g Mﬁ}]m/z
mL of di chl oropel hapeuatekysongep-ehi-oyl de 4.0 M1n
di 2 (5. 3| pyredol-3-{]-B[ 1thiperdin-4-0axy)-t@mipdmat ur e 549
ng %?§n3§ Concent r at4etlurrddydrechididsed pressuyre.
Triturate the whi tp cnl i d fnrmad with diethyl ether
LCMS ES+ (in %ﬁé f@@ AreYFHE flol | owi ng
C digpanatiaisoi n| § '"@'y RSy, ”? S%ﬂ%?@gcus t osi7he

procedures descri bed bove: Pr epar atf{i on

Conpound M5 (ESF)T mz Wi

1-[5-(1, 1-Bis- quororretlpgpar@roQ@yl) 2 p-tol yI
8

-tol yl -

Preparation 39
pyrazol -3-yl]-3-[L¥( ) Nipsoqui nol i n-
517 4-yl]-urea hydgochy orNde Preparation 40 15
1-(5-tert-Butyl - -tol yl =2H pyrazol - 3vl) - 3-[ 1( pi peri
di n- 4-yl oxy) -i soq in-4- Il-urea O NI N~NH ,NH
H Bubbl e ni trogen t hrough a sol ution of
1-(5-tert-butyl-2 pitolyl-2H pyrazol -3-yl)-carbamc
acid 2,2,2-trichloro-ethyl ester (Preparation 17, 589

g BulibleAfifogemaat throaghdh sdiut{of o BINISAO+iS0-OBHEIANIERpyRzdl B §E ¥ rbamic acid
2,2,2-trichloro-ethyl ester (Preparation 17, 589 mg, 1.456 mmol) and 4~(4-amino-isoquinolin-1-yloxy)-
piperidine-1-carboxylic acid fert-butyl ester (Preparation 22, 500 mg, 1.456 mmol) in DMSO (5mL)
for 5 min. Next add N,N-diisopropylethylamine (507 pL,2.912 mmol). Stir at 60 °C for 6 hours then
allowed to cool to room temperature over overnight. Partition the reaction mixture between 200 mL of
CH,Cl, and 100 mL distilled water. Wash with water (1x100 mL), then combine the aqueous layers
and extract with CH,Cl, (3x50 mL). Combine organic layers and wash with saturated aq. sodium

chloride (2x100 mL). Dry the combined organic phases over sodium sulfate and concentrate. Subject
residue to silica gel chromatography eluting with hexanes and ethyl acetate to give 4-{4-[3-(5-tert-



pi peri di ne-1-carboxylic acid tert-butyl ester
(Preparation 22, 500 ng, 1.456 mmol) in DVMSO (5 nL) 20
wobao07Bs58d40. Next add N, N-di i sopropyl et hyl am nerP{B@E2006/041266
L,2.912 mmol ). Stir at 60 C for 6 hours then allowed
to cool to roomtenperature over overnight. Partition
the reaction m xture between 200 nL of CH2Cl12 and 100
, distilled water. Wash w&h water (I xI GO nL), then
a 0 ers. and . exiract. wt C
F@E?efqer%{‘ R A e Bl B B0 S LR s e o ey
SS@E@F@&JE%S@M L8 gt/ zr P §iMdid] (2x100 nl). Dry the
C 0 moi Neslcolf gRMdnGs ml@ﬂ@ets tept\’bﬁ&l-ﬁﬁgﬂ}}ﬂ-m{-ﬁ 0849 @@féo]-lsoqumohn-

entr at
ERRE BB Lo bl g b TR r b &35 SR i iommepage g0 m.
gc@ h‘gt]ugrgacguqaq]d |_(1:§.n(]_5 Pievthte rap¢tioR AFur<H 3BABfor 1.5 hours. After removal of
RGTA Lﬂﬁ&QlQa@ésQﬂ@-@i@ﬁlN Soditm hydr0x1de saturated with NaCl (50 mL) and extract ﬁve times

Wf% lh} o Dl per| aF% g’ry g%a CW‘%III&e)er(%Fugcl ‘?1849? 'Lﬁ%;l no"é%tf ‘hilter the

Hgmlae ¢ %_‘cht Sf@lldlledo sili@lgE cEStogtaphy $99g it wibHjchibromathae bl

methdablit@poade a4’vh{térs0[1§('565m§ @5% vy NAMPES+(m/z) 499.5 [M+H]).

p-tolyl-2H pyrazol -3-yl)-ureido]-isoquinolin-I-

yl oxy}- pi peridine-1-carboxylic acid tert-butyl ester

( 8 Zeererg the foll@¥ingwompdunisin einghérontetasialame ogobOto ithe procedbresselicforth
abovel 1 fl uoroacetic acid (15 nL). Stir the reaction

m xture at 22 Cfor 1.5 hours. After renoval of

solvent, treat the residue with 1N sodi um hydroxi de

saturated with NaC (50 nlL) and extract five tines

wi t h di chl oronet hane (50 nL each). Dry the conbi ned

organi ¢ phases over sodiumsulfate. Filter the

m xture and subject residue to silica gel

chromat ography eluting with with dichl oronet hane and

nmet hanol to provide a white solid (515 ng, 75%yi el d,

LCMS ES+(nilz) 499.5 [MtH]). 10 Prepare the follow ng

conmpounds in a manner substantially anal ogous to the

procedures set forth above. 15 20 Table 3

Preparation Conpound Data Mgpfes: Mz Preparation 41

1 {R Pentafl-yoroet h\/l 2 h 'I‘n| \ _')l—l n\/ra7n| - \I|\-Q r

1- I’mmﬁondl n-4qyl oxy) Isowoﬁﬁﬂ' n-4-yl]-rea gjazg) m/z

[vieH =11 —=C(Frper XN U|n10||||'-ry|
PrispaRtionithn 42 qéfﬁérf%]?y‘]r W%ﬁflg rlonet hyl - 551. 4

[MeH cycl opropy) deo@mbmmﬁeay] lr e Exafibt BIEH]
| -rl1-(4-Cycl ontopanecar bonyl - pi perazi n- |

@
g
¥=L

|') -i soqui nol i nq 4-[{HHipeBdifi-Bvyiody)ivequinplie-¢yi¢ opr opyl ) - 2- p-t
olBupargiqn 42 5 pyr az @23l tifero@n2007/053346;5) 4 (v
PCT/ US2006/ 041266 cyclopropyl)-2H-pyrazol-3-yl]-urea )

Example {
1-[1-(4-Cyclopropanecarbonyl-piperazin-1-yl)-isoquinolin-4-v1]-3-[ 5-(1-methyl-cyclopropyl)-2-p-tolyl-2H-

-pyrazol-3-yl]-urea




-29 0 \ ~rl~ Nf V NNNNNHHHeat a solution of
[4-(4-am no-isoquinolin-1-yl)-piperazin-|l-yl]-cyclopro
woyberssdaanone (Preparation 29, 214 ng, 0.722rammis)006/041266
[ 5- (1- et hyl - cycl opropyl ) - 2-p-tol yl - 2H pyrazol -3-yl ] -c
arbamc acid 2,2,2-trichloro-ethyl ester (Preparation
18, 290 ng, 0.722 mmol) and_dii sopropyl et hyl am ne
(0.264 nL) in 5 4 nL of DM at 60 C for 5 hours. Cool
the resulting m xture to anbi ent tenpgrature, and add
water. Filter the precipitate, rinsejwith water, then
pent ane, and vacuum oven gy & j ect residue
to silica gel ronatogrL _%%gg wil h a gradi ent
of 2M ammoni a- net or thane (0 to 2% to
t A93% umity by LCMS). Dissolve
Of Hic! or onet hane and MeCH, treat
¥, 2 M 10 net hanesul fonic acid in
concentrate under a stream of
nitrogen. Tritur the resulting solid with a few
nmLs of DMBQO MeOH water and filter to give 145 ng of

t helet b 6@utioR6/4- (ALdafd-ifeqdihd 2 )yl)-pirefzib Myt dcopRp R RR e €

1 o DUN after further purification. b N
rel 28 I pE REHAD, (S0 by S A B P s i
22,2 gehloprstivtesigs (Brpatatiogr &P me, 0FP2 mapold end Siisporopyigtheyfapsine (A.A¢H mL) in
5 4 mihif DMSban@tee fir 8 hase toasl the rbsuBing ﬂlﬂs&tureléar@ieﬁﬂ;?ﬁfaune, and add water.

: ial Ly. | agous .t the procedur I.bed .
F. 1{te§%%.ﬁwﬁ%éé?gse %ﬁ\%ﬁfg& é%rﬁ%ng,uaﬁgvaﬁ)gu?(ogg +(J)i']}f a? ‘gCS (%.\kyﬁﬁ?_qemiqe {to
silicagge} chromatogray ¢hyfing wifed BpstieapelAemmsaiapethangi ip dictorpmetiiane (0 to 2%) to
give ED6anERl grodict (93% purity by LCMS).
Yl Jd ' - A-yld-3-[5-(1- | -cycl opropyl) - -
£ PR Bl of it A, i PR 1P
10 methqp_equﬁ_fglycngx(ig ehpromedigie godyoneerjae)undsr petea ppitfogen. Triturate the resulting
solid it & fe& @8 bITINISOTMEON MpteSentl Bitel o-giR 1 IRyrhg GF1HIHOPELCMS ES+(m/2)
" 550 (b )Z-p-tol 12H pyrazol -3- |l -urea Heat a solution of
4- ("4- am no-i soqui nol i n-1-yl)-piperazin-1-yl]-(2,6-dif
| ubrerrpheRYavnerenreyph pler BpiesiPy Brre’ e rhagsn ax Xtea & 75
mm 51111&{52 Lg;[f [C58 dolumamiitipyd oraljead oF pueqy k(_) mi am_mgnium bicarbonate in acetonitrile, in
15 o - - 3- -carbam.c_aci :
IS tt}aﬁ{%‘%%°g§tgthﬁ%°¥éed£‘rte§%°r ?]‘ébﬁ‘éer ation 18, 362 ny,
0.9 mmol ) and diisopropylethylamne (0.314 nL) in 5 WO
2007/ 053346 PCT/ US2006/ 041266 -30 nL of DMSO at 60 C

~ I ta anhi At

in a small anount
with 1 equival en
di chl or onet hane

over ght. Coot—the—+esul+i 6 Fxtur-e—t-o—anbi
tenperature jand partition between water and athylData

ageimbeg Usi g saturated ag, sedijum chloride tp g i
phase separagtion. Extract fﬁg agueous @ﬁ@gﬁg%ma

1-{1-[4-(1-Methyl-cyclopropanecarbonyl)-piperazin-1-
Example 2 yl]-isoquinolin-4-y1}-3-[5-(1-methyl-cyclopropyl)-2-p- 564
tolyl-2 H-pyrazol-3-yl}-urea

Example 3
20 1-{1-[4-(2.6-Difluoro-benzoyl)-piperazin-1-yl}-isoquinolin-4-yl}-3-[5-( 1 -methyl-cyclopropyl)-2-p-tolyl-2 H-

pyrazol-3-yl]-urea

Heat a solution of [4-(4-amino-isoquinolin-1-yl)-piperazin-1-y1]-(2,6-difluoro-phenyl)-methanone
(Preparation 32, approx. 0.88 mmol), [5-(1-methyl-cyclopropyl)-2-p-tolyl-2 H-pyrazol-3-yl]-carbamic acid
2,2,2-trichloro-ethyl ester (Preparation 18, 362 mg, 0.9 mmol) and diisopropylethylamine (0.314 mL) in 5
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15

| ayer with ethyl acetate, and dry the conbi ned organic
| ayer over sodiumsulfate. Concentrate under reduced
wonrewaasxae Subj ect residue to silica gel chromtogsapbhy41266

eluting with a gradient of 2 Mammonia 5 nethanol in

di chl oronmethane (0 to 2 %9. Dissolve in a small anount

of di chl or onet hane and N@Ci% treat with 1 equival ent

of 2 M met hanesul foni ¢ aci ®dn dichloronethane and
mL o‘l"BK'/l(‘SﬁI %%O?’E%ve n%? rCool tﬁ'e:[ rreseu {ﬂln%glf(méeﬁo gnﬁbl%ftg}l?eéa%g pa}'%tlo%emeen
Wate@nﬁfﬁtéxl e%tarvsﬂ@lsstu@@ﬂ desnu ohigrids to ¢jd pidicenaratifn. Hftreidlesquegus

layerWith @ifyTREaNANE G A REMA1E ol ghnidieRt S} dollilnh QuBke VEScehBat&Bhagf
a
reduJeE gre%urg U ajea ?es?ue%lﬁ_a (%F% lgromgtg eg%%t[tm%ggtl) %gfrz?daent of g R/gammonla-

methgiobip dighlpramefippes O i %hIDIVOI&?mPQg@wSIOMOf dichigtomethase Fnd@éflSDH treat
with & bgis@lent BEIM GlieBia@buehidaciki3n @cﬂl(ﬂorﬂet}m;e Al C%Mra@enﬁldéid Ghre@m of

nltro%gl leehg}{}ur%{cat E hxave?s% ﬂlgseo Cl;}ll G X? ago X 7§\| mm Qmwron l\ésl%l%%gl)nan using a

orate SO t un er reducea pressure g
gradigpt o %éeow&ﬁ%mnqw@&t%@webwewmﬂeweﬁém of axfigera@. LCMS
ES+Heygumeah)s (ES+): m/z  [MrH 1-{

1- E’ﬁéﬁ{tgthg h%ge[s? tlﬂgl}ﬁg)% % ccl?féjo ﬁr{‘dla f1z1n§|a 8%cgdure @Q%itiglg/l a.in'ﬂogous to
that dﬁSCleqdyPovz lﬂihfswsaoztﬂ 0.13g(in 1 m- of/%Ferlwd ﬁ@élylpmf@leMesulfomc acid 1
Nin BO?IXA ep3 3)4@019&@?0‘1&&%&6 124t 2FEssure @ile (FDS@MBPIhEcompound described below.
1-(5-tert-Butyl -
p-tolyl-2LL-pyrazol -3-yl)-3-{1-[1-(1-nethvi-gycl opropa
necar bon |)-piperidin-4-yloxy]- isoquinolin-4-1} -urea
Bubbl e nitrogen gas through a solution of
1-(5-tert-butyl-2 p-tolyl-2H pyrazol -3-yl)-carbamn c
acid 5 2,2,2-trichloro-ethyl ester (Preparation 17,
203 ng, 0.5 mmol) and
[4-(4- an1no |squ|noI|n 1-yl oxy) -

M et hl vl Ay AWy

b
I~

162
\SA~

Pt pCIIUIII J.'yl_]'\J. IIClll_yl CyCToOpro ' ahehe T

nmg, 0.5 mmolf) in DVBO (2 nL) for 5m Next , addData
NeRstpt.g0opr opyl et hyl am ne C(Og% , 1.1 mol ). Af tl\’f§(Es+) /s
stirring at 60 C overni ght artition the reagtio M-+H]
m xture between dichl oronmet hane (15 nli) and satura{ed

sodi um bi carponate (50 nL). TsSolate tnhe aqueous phase

and extract {twice with dichloronethane (15 nlL{each).

Dry the conbi idb4e-Ganiotbebypgigeraameryllsodiintin-10 sul f at e

aBxenplerdc ent rjat-d}-3The -mathyl-goleprpyDRurtoly - #8pyowmola | si | i c@4

gel chromat ography wit h3ty8agssylisd et hyl acetate to

give a whitg solid (226 ng, 78%yvyield, ES+(nfz) 581.3
+hn

Dr. o ar

free-base of the following
C I LA T A~ A IIT

[PVII-'LILH). lIbuCLII\,II\TC
conmpounds in a manner substantially anal ogous to the
procedure described above. Then dissolve in 1 nL of
DCM and add a solution of nmethanesulfonic acid 1 N in
DCM (1 eq.). Evaporate solvent under reduced pressure
gi ve the conmpound descri bed bel ow. 15 EXAMPLE Conpound

M5 (ES+): nt/z MH
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Exanpl e 6
1-{1-[4- (2, 2-Di net hyl - propi onyl ) - pi perazin-1-yl]-isoqu
woned7ioasxeyl } - 3-[ 5- (1- met hyl - cycl opropyl ) - 2 PCT/US2006/041266
p-tonI-ZFprrazoI-B-yI]-urea 566 nesylate Exanple 7
1-[5-tent-Butyl -2-(6-nethyl -pyridin-3-yl)-2H pyrazol -3
-yl ]-f 1 [
1- (1-net hyl - cyclopropanecaﬁﬂonyl) pi peri di n-4-yl oxy] -
582.3 iso uinolin-4-yl}- req yesylate Exanpl e 8
frperi di n- 4- yl oxy] -1 soqui no
ethihgyelpryoppneparbonyl)-piperidin-4-yloxy]-

p tol yl - 2H pyrazol 3 )gb&mlurneaw@:&ﬁa rresyl ate Exanpl e

%u%b% r{ﬂ%cﬁ_yb X%h %o llxt?aﬁ gpﬁ fgr[ gutyl-z-p-t01y1-2H-pyrazol-3-yl) carbamic acid
22 2fr1<(h?r%%hyh§ﬁre?%é;é@ﬂwwb a0 B B¥npl) pddit-fremiintr-ispauingtind xydxy)-
piperBiB51-3]- (uns@ﬁlyu(tyaoﬂrd)pyr)lﬂgthéh&ne (I6e g nﬁﬁyrh@lj i8 Dsam lnn) 161‘ sl:Qin. Next
add IV]'Nde’I)SOé ?R)J}éﬁ{ymﬁhme &%6 Ig 1 rf_mnfo}sl )\ﬁer_stgx%in at %J ‘lCl'I oQ/er:nOl anmon tl\{e reaction

rop
mlxﬂzwemﬁﬁfaehwlor@n%aqe (Bl apdysaipmgies padivgy biqatrpusisiiErel)2 selate Bio Agneous
phasd ahd exhdét rilce Wath@Rhlb@inEthafe §1b X ¥hch). TRYtht BMbindd dteahlclphddés@@er sodium

sulfa@gr?lycloﬁctelﬁraéx %HQJJFS%E;% p\tu'lﬁled n ast_ca %/el chro ato§rat}}ly)w1t§ he{xarfs Tn& f(h%
acetai tygiygea hite M‘éé@@ﬁg’f §% v e@%ﬂ/ﬁﬁﬁl %/[I\P-Iﬂ)s ogui nol i n- 4-
- UPBparé1 s fr&tbase Bﬂtheablldwnlg compounds in a manner substantlally analogous to the

proce]imL ﬁesFrﬂ)eﬂﬂo%o %ﬂ%l\,g%lrll IQL of Iyéh)l arft’i Q(? 4 S%Fu 0} mgtllelnasulé‘om a01d IN

gro an-1-one eparatio
in DQ:M QsB@P VEgPqTRHe Sféfewdélfre@efétpfﬁﬁﬁutergw éle conpReund Sesaibsil beiaw.
carbonate (0.99 nmol, 0.1 g) and 1- (5-

nnnnnnn | 2 r\nrh
(o)

art A

tCIt'bULyI'LplUIyl-erpylaL\u u_yl/ #

EXZ\IVQPI-@t rli chl or o- et hyl edlompoyrr epar ati on 17, ?J’) m

(@]

) anﬂ-{ﬁfﬂ(ﬁ 2 DYRFHI- Is}élﬁon%-p Q4- Iﬁjlﬁ&ﬁlﬁl&lw@ THen
g Ni |LylpS-[4A¥imeickySbpirdpyBb-phbly G H Faz A4y @k Y.  Cookgg
down, add water and extraeéylawi t h di chl or onet hane.

ElRpRyne |t HdS-organ-2(d mefiot-pyridind -wWedhpyrzdii-yigi-urat ed aqg.
sodi ym ch]I Grethg; cympyopwwbosﬁhmlmvdlsﬁmoaﬂe fli | t er582.3

ar\d_ conde o (?e ot oagglggrzlwe&fn%ﬂitﬁrp ta ”;6%;
eusssae | TR be i e :

5% 0 20%s 1 Ahow: éyb!bﬁfbﬂﬁrlj?- .tsa iih 2 it Jobtain
Exgmplefi | tler 14 n{aﬁﬁ%m e g}gﬁo {
1- (5-tert-butyl WOs2Q 01553}34& e 166 3

Exandds 100! W l-%pﬁlﬁ]z@hdlﬁ—s-yfl))5-(Btri{ﬂuoromethyl -cyclopropyl)-
-1 4-( 2,|2- diweedeld-yipP-Obllabryethylghigrbem2ioarbdnyd | -|i soquiBMO
| in-4-yll}- ur epiperidi=gyloxl-spquagBi-drdifuiea mSiyiate

1-(5- tert- butyl -2 p- tonI 2H-pyrazo| 3-yl)-3-{
1[4(22d|rrethyl prop| ipi perazin-1-yl]-

Qrglg §nl ;Iﬂ-gqgerﬁm-g%ll lsogun_aghn -4-

formthe title conpounéﬂ-}‘—‘J&&EYES+ (mz) 568 [ MtH] .
Exaﬂrpl-[e-(@&nﬂle-{sdqufn&hrf]lyﬁ\ﬂiﬁdfazm- -y1]-2 2-dimethyl-propan-1-one Pre aration 3,

0.9 m}ﬁGi 99 )()cfi)s@(;l@eﬁ%{ﬁ chf ZceB}uQ hgotassmﬁ{ ]:artgo%ggédbgo' I01’10 i g)yand 1-(5-
[5
tert-bbtylfQOzlr V}yl-%[ﬁpj@zp]agﬂ] ca@avf]am % ®Ztrichloro-ethyl ester (Preparation 17, 0.9 mmol,

0.4 g) and stir overnight at room temperature. Then add 1 mL of DMF and stir at 60 °C for 24 hours. Cool

down, add water and extract with dichloromethane. Combine the organic layers and wash with saturated aq.
sodium chloride, dry over sodium sulfate, filter, and concentrate under reduced pressure to give a residue.
Subject residue to silica gel chromatography eluting with hexanes / ethyl acetate in gradient (from 5% to
20%). Add dichloromethane over the oil obtained and filter the precipitate formed to obtain 1-(5-terz-butyl-
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10 nesylate ~1 0 ~-N ON N~N\ O NHH _s'" o O

Pl ace EDCI (0.2147 g, 0.77 nmol), HOBt (0.10 g, 0.77
wonw7)0533ke6 [ 5- ( 1- met hyl - cycl opropyl )-2 p PCT/US2006/041266

tol yl - 2H pyrazol - 3-yl ] -3-[ 1- (pi peri di n-4-yl oxy) -i soqui

nol i n-4-yl]-urea di hydrochloride (Preparation 3, 0.16

g, 0.64 mmol) and 1-nethyl-I|-cyclopropyl carboxylic

acid (1.1 eq) in a flask untfer N2. Add’ 15

Bt hang (! || ow hy.DI PEA (0Q. 22 .28
2SI ALOTBUBE0 g 0 Dot BB gty ol si-ued
EST @ pdPMitte)-sol vent to give a residue. Subject residue

t O sl 1|-05Q&t—l@l@‘l-Z-@h&SlﬁW@ﬁtE@:@@M%Qh -(2,Qgihﬁ\étﬁyhpropionyl)-piperazin-1-yl]-
isoq%ﬁ) AL -ﬁtcé%tro ?notér%ooa%)rg OAdglll\\[Ie i ic acid solution in dichl

- PX? ?i TRl Y] - CYeT OpF Op aneCarHEHie a5idseption inficlopmsthane to

formthejtidexepmporeli HEMIES (358 5MEHL net hyl - cycl opr opyl ) - 2

p-tol yl-2H pyrazol -3-yl]-urea as a free base. ES+(m z)

579.3 (M+H). Dissol ve 0. Exagﬂ i%flz

1-{1-[ 1- (1- Met hyl - cyc| oproparetar bonyl ) - pi peri di n- 4-yl

mmwm%ﬂ}oml@iwﬂdin-4-v10xv]-isoquinolin-4-v1}-3-[5 -(1-methyl-

3- [ 5- (1- met hyl - exehoRHEYblE 2Pk BbALIIkPY r @z 0l - 3-yI ] -

urea in dichl oronethane 1m'eTsL1at%nd add 321 L of a

sol ution of nethanesul fonfeoacid 1 N in

di chl oromet hane. Evapor apign of sol vent under reduced

pressure gives)Q/357 ¢

@' @ec ound as a
white solid (quanki at|0/e).\+ N 579.3 (M+H).

Prepare the fol | oy

substantially anal o@{s o the preparations descri bed

above. 25 Data LE Corrpourgj MS (ES+): mz [ MtH|

1- { 1-[ C

1- (2- Fl uor o- benzoy¥ly - pi peri di ™= oxy] - i soqui nol i n- 4

Exam|Ip e 13 o

yl km&gﬁﬂ@x %ohngg,;ogw |nﬁ1§oléi(3ﬂ;?fe%r( oRY %,)0.73 Riidof) 1Y Ao ER 7 Blopybro-p-
o Y b S LR By b B He S LBt 016
g 0-6fynop) bl 13metiayl-{HeicloBropB c{rioxylietabiy [ 1- 1o kih 0 fflash piytle) N2 Add
dichigtorhddtlaid (5 Rl RUERABLDIPBA YJ L m1 5858 mmolPng &ir TESY Bl i
52007/ 053346 PCT/ US iy 041266 il 2ir TS Aol overnighe

0 EERISBRE RS Bty Sufpg re
hexane:AcOEt 50-100% to give 1-{1-[1-(1-methyl-cyclopropanecarbonyl)-piperidin-4-yloxy]-isoquinolin-
4-yl}-3-[5-(1-methyl-cyclopropyl)-2-p-tolyl-2H-pyrazol-3-yl]-urea as a free base. ES+(m/z) 579.3 (M+H).
Dissolve 0.3 g of 1-{l-[1-(1-Methyl—cycloprdpanecarbonyl)-piperidin-4-yloxy] isoquinolin-4-y1}-

3-[5-(1-methyl-cyclopropyl)-2-p-tolyl-2 H-pyrazol-3-yl]-urea in dichloromethane 1 mL and add 321 pl ofa

solution of methanesulfonic acid 1 N in dichloromethane. Evaporation of solvent under reduced pressure

ue to silica gel chromatography eluting with

gives 0.357 g of the title compound as a white solid (quantitative). ES+ (m/z) 579.3 (M+H).

Prepare the following compounds in a manner substantially analogous to the preparations described

above.
Data
EXAMPLE Compound MS [(fﬁg] e
1-{1-[1-(2-Fluoro-benzoyl)-piperidin-4-yloxy]-isoquinolin-4-
Example 13 y1}-3-[5-(1-methyl-cyclopropyl)-2-p-tolyl-2 H-pyrazol-3-yl]- 619.3
urea mesylate
1-[1-(1-Cyclopropanecarbonyl-piperidin-4-yloxy-isoquinolin-
Example 14 4-y1}-3-[5-(1-methyl-cyclopropyl)-2-p-tolyl-2 H-pyrazol-3-yl]- 565.3
urea mesylate
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C)(JO
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-3-yl]-urea nesyl at
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e 1-1 1
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p--1-0Oi
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=1 179

APl 20

ploerldlr

rf-{"l—fl "(2 I'VIet'hoxykf)enzo§1)-p1ﬂer1dm—4-yféxy]-1soq1f’moﬁﬁl

4 4yl§7? —[)SXS/ [methgl-ca'cloprcﬁ)gr fl 10%/1—21{ p§rafoé -3- Gyli

WethyF%L3

61874 Ty

late
[5-(2-F
t

1-
p-

O BRI R ey Gotapy o K rowt] EFHi‘f%’az‘M' SIFTES (1- |
| u[é r((1:)-1:1'1ﬂuoromethy1-cyclo TO anecarbon £%lplpendm-4-

—ttea

634.3

hyl)t2

Byt a0l - 3
pi peri din

ol yI'-2H

164 f1- ﬁﬁﬂ%-@-ﬂu}o#omethyla-methyl-proplonyl)
- y| bipeidinls-f1dsyf-Soqumblad-y CY.BL@RE@PANEC
- 4-oytiopeoplyb2ga0li-2iBlytapel 4yl fujea tiegRAteNE'S

ar bonyig)-
yl at e

1-[5-(2-F

Exgnpd 21§
1-T1-(1-1

| L{pr@-Flnorb- Ictiluominkty -1 @debnyFothy B -ptiolhyydrE 2

599 p¥Exaipyle3-2 B[ 131 fnethyl-cyclopropanecarbonyl)-

t hyrtiregigintyioriiisendrokin- wﬁwew mpyleter i di

H-pyr%5gl
n- 4- vl oxy

]- iso ui

NQb(IE iAo yk, ) B 2833
S 1em iaethwicyc?opﬁpatxxazl\lé ipBIAZ Ab X}y,

Biarjple 23 - ﬁ
|

ol -isoqu

nolin-I- kmthhy@ﬂp@tamwﬂael-carboxy

yl) - urel d
ic acid

am de O
ni trogen

Bubble nitrogen gas through a solution of 1-(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-[ 1 (piperidin-
4-yloxy)-isoquinolin-4-yl]-urea (Preparation 39, 100 mg, 0.2 mmot) and carbamic acid phenyl ester (32.9
mg, 0.24 mmol) in DMSO (1 mL) for 5 min. Next, add N, N-diisopropylethylamine (200 puL, 1.1 mlﬁol).
After stirring at 85 °C overnight, partition the reaction mixture between ethyl acetate (15 mL) and saturated
sodium bicarbonate (50 mL). Isolate the aqueous phase and extract twice with ethyl acetate (15 mL each).

N\ 1T, \l.2uNHZ NHHII O \ |
gas through a s Iutlon of

1- (5 tert- but yI - 2p- tonI—%P?E%?azol 3-yl)-3- [1(p|per|d

0'2 nnn{) and Carhﬁﬁkc aC|d pheny( es

0o
“hay
N\N E/U\%_\II =N \O\I\H/NHz

5 Bubbl e

ter (32 9

Dry the combined organic phases over sodium sulfate and concentrate. Subject residue to silica gel

MS (ES4): m/z
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ng, 0.24 mmol) in DMSO (1 nmL) for 5 mn. Next,
addN, N-di i sopropyl ethylamne (200 L, 1.1 mmol). After
webnoo7risssgeat 85 C overnight, partition the reaCTms2006/041266

m xture between ethyl acetate (15 nlL) and saturated 10
sodi um bi carbonate (50 nL). Isolate the aqueous phase
and extract twice with eth%g acetate (15 niL each).
Dry the conbi ned organic p fses over sodium sul fate

Chl OIlld

a C t ' residue t o
PR AR rR B B AR BR MR ) bl G g lle v
M2.5MiHIhg wi th hexanes and ethyl acetate to give a white
solid (40 ng, 37%vyield, ES+(mz) 542.3 [MtH ). Exam
lp e 24 5 1-(5-tert-Butyl; 2 12-tolyl-2H gyrazol - 3-
1) 3 1 [11(2 fluogo beq 0y -o|per|d|n 4- onxyI-lsogu

-
-

1- (5 t ent - ' butyI eamesylat
d
S A B A S,
isoquinoH-§-yll-preg (Al o gmp il {my)). 2-fygpobegzojpsid i g, 0.265 mmol),
HOBHGBI8 ng35268 mifg)), 20d D66 (5a80ilg) 0.26n8mddGCTB&. 1) P2 °0 f2G8h. Filter
H{%L And gl‘;ﬁ (n%o sl%a}ﬁt fu.%%l c%ntjaigllﬁé &ﬁ (,lf' éltog mLs e\;\/asilio tltl h@NaOH

m Xt u r tTat I Nt
(”XZQP@M{ %WP}F??QUW@GIZ ar(df@@qﬁl_l)h CHagle 3% h thpwm @qlbmed organic layer
with §aBxa24dnil, JsodiOdhivkitke( 1 SSQUED UBy thay@ibheddighnie $hdsaGler Wdivkh sulfate, filter

%%né 6511% et :)smgg to sfhtﬁg%l \{%Orﬁngt(?%?ﬁ? elgtﬁlg (Iﬂﬁ gglp (!h orc‘;:}%r ane aﬁd
methanghig Preuide Hyhits mlle 8 e B050upld, %mwﬁfi%ltﬂ [Matfl& fil t er
t h®islvetoUnBg afild 5-EtBB R -pragi2dyrabdd-3-5i)3i {8-ah1g6!1 - (2-ﬂuoro-benzoy1)—

plperﬁﬂ{ pgﬁ% ngﬁﬂgi%ﬁoﬁ}%l)g tul'eg & V%}%h{onm\sé%%xg ﬁ@%@r@%&%ﬁ 7%5] add
methgﬂe éﬂllfﬂinlc Egll_((lﬁgﬁzlﬁ‘lg 83723 glIIIOMI_ ﬁ]faf)oratm ofjlogfgr)épr‘ﬂér rgiug_e@‘pregsu@fglve the

title cbmp&md esratwhBiidolid @ 1.7 mg, 97%,ES+m/z) 621.5 [M+H-MsOH].
p-tolyl-2H pyrazol -3-yl)-3-{3-chl oro- I-(2 fl uoro-benzo
yl).- plperldln 4-yl oxy] -1 soqui nol i n- 4- y }-urea in
di cHPaT Sidtl lﬁ‘aﬁ%w(nzowﬂa in 3 pEnogEstRAEY 2 °$ﬁ‘.‘§ to g @rogegiyre described
aboveret hane sul fonic acid (16.56 ng, 0.1723 nmol).
Evaporati on of solvent under reduced pressure give the
title conpound as a white solid (119.7 ng,
97% ES+(m z) 621.5 [ MFH-MsOH]. 20 Prepare the
foll ow ng conmpounds in a manner substantially
anal ogous to the procedure described above. WO
2007/ 053346 PCT/ US2006/ 041266 -35 Data EXAVPLE
Conmpound MS (ES+): ndz M+H
1-[5-tent-Butyl -2-(6-nmethyl -pyridin-3-yl)-2H pyrazol -
-yl]-3 ExamIp e 25 {1-[1-(3- 624.0
met hyl -t hi ophene- 2- car bonyl ) - pi peri di n- 4-yl oxy] -i soqui
nolin- 4- |}-urea nesylate
1-[5-tent-Butyl -2-(6-nethyl -pyridin-3-yl)-2H pyrazol -
-yl]1-3- Examlp e 26 {1-[1-(2- 638.0




chl or o- benzoyl ) - pi peri di n-4-yl oxy] -i soqui nol i n-4-yl}
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-3-yl)-2H
eridin-
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-3-yl)-2H

|late 1-[5-teat-Butyl-2-(6-nethyl

-pyridin

PCT/US2006/041266

pyrazol -3-yl]-3-{1-[1-(2-fl uoro-benz

But yl - 2- ( 6- nethyl
pyrazol -3-yl]-3-7

pyridin
[1-(2,6-difluoro-

3

oyl)-pip

622.3 4-yloxy -iso uinolin-4-yl}-urea nesylate
Exanpl e 28

benzoyl )

640. 3 pi peridi n-4-yl oxy]-isoguinolin-4-yll-urea

mesylate 1-[2-(6-Methyl-pyridin-3-yl)-5-(1- Exanple

29 trlfluoPonethyI cyclopropyl) 2H 676.0 Data
W%‘ZBF 3-yI7-3-{ 1- Compound MS fﬁiﬁl s
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. cyclo ro yl)-2H yri&atb(-3-yl -urea nesy|ate L
%‘%%M y chloro %/ ngoyl)-plperldm 4-y10xy]-1sglqu1nolm-4 -yl}-urea y 6]38'{)
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P82 2 (B A T B s e X T BT et HP2
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In e 32 piperidin-4-yloxy]-isoquinolin-4-yl}-urea mesylate
isoquinolln 4-yl } - 3-[p-B-Wehyrpyrid-3-yys-(1di n- 3-yI ) | 5- (1-

ngtrlfluoronetMQWE thilecyeleproply)-22H-
m?-*y - urREarE Y @@eﬁwb#%@m@rbonyl) 676.0
PCT/ |c'mnn 04 1]{@?{1%%}111 4—3’ Xﬂal oguin rqtﬁams}l’gmaﬁm-u-\ nt/z
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thinppBene- > C 15 bl nleti-pHatih-dlyh-s41 A%y e‘tlhy'f‘-qu' nol ig7a.6
-yl }- 623 5 ur egclspemyl)-ai-gyrdzol- Hyll-@td mdylhty | - 2
p-t ol yl - 2H pyr BZiel1<(36-Dlilner8-b¢nzeyD)dpideridinrilyloxyd- 34

opanecaﬁh@myh4 Bﬁ%ﬁ%@mﬂh&@yﬁb&@%yiﬁqu|noliﬁwlo
yl]1- 567 5l trifnerem yY)-2 Hepyrpzql-3-yl]-urea mesylate
1- (2- Fl uor o- benzoyl) - plperldln 4- onxy]-lsqu|noIin-4
ExamIp e 35
yl }-3-(5-pent af | uoroet hyl - 2-p-tol yl - 2H pyrazol -3-yl)-u

rea 683.0
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1- (1- Met hyl - cycl opr opanecar bonyl ) - pi peri di n-4-yl oxy]
wWaraTpEs3486 PCT/US2006/041266

i soqui nolin-4-yl}-3-(5-pentafluoroethyl-2p-tolyl-2H py

razol - 643.0 3-yl)-urea nesylate 1- { 1-]
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i soqui nolin-4-yl}-3- 691.0 (free base MW
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-3-yl]  ure&(dves-Bugt-2p-biyl-EH-fyrdzol-3-y1)-3-{1-[1-(3-methyl-
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__@(_amal e 39 isogui nolin A-UWF-IU@SX
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b idin- =i olin40 R
dkanBleizn- 4-|y 1[} é% ; &@Je@?j%l- etf }g ] f l? dJreth  gesp
thyl)-2 p-t F ly 2H pyraz aﬁm& -urea 5 Stlr
1-[ 5- ( 2- f | jubg BEH-Metharcpaatdpytlecatboriat fapekidie iR wky- ¥
Bxamplevib - 2 H- jgo}qumlm-myg}-y[ﬂ-pe@af[uﬁroétmﬂ-p@Ftolwm‘i#ﬂrrazol- 643.0
- ui nolin-4-yl 3-¥hwresanesylaie ochl or i de
(Prepar at i Oh {3-{71 (Z@Iugoﬁgﬁ@{l) plnytrlgn @-yloxy]-1soqu1nolm—4-
Bxamptdizf | uar o chl orPeg L) anslo
triethyl anin QSQ%Q¥UH%%meg Iwgﬁggp d’@ﬁ -
arcmror omgt lldni:‘ Bf1-3, 5B Huoro SLHIGNE &9 i glu. A~
one t er| and éxt#actlhal ig.g%é%nethg kﬂ sh
E‘i@&’gﬁ;ﬁ | ay 2rp-t8lyt-33( 1 SattudfombtRyd-cycgropyd PLH- plﬂézﬁltﬂ -9 | de. 6@)}9/
over anhydrous sodi um sulfeameylatad concentrate under
reduced priebslalildl-Mshbjceddpropgheragdondrdpetidin-giyloxyda gel
ogr|aphyisesuigeliorfgylini-Rty-thlakaiddlluoromethyt  acet at @333
el uent—{(-30% 700y yclonrapi)-gidpyrazohd-ylj-urgammesylgg 1) pr epare

nner substanti al | y

PCT/ uszooe/ 041215&hvl-etﬁv_f) vE?atbm-sza%dyaLsEmﬁénpound WS

( E§t+)1-[5-ra-ﬁuorcl- Mﬁlmomethyl- 1-methyl-ethyl)-2-p-tolyl-2 H-pyrazol-3-y1]-3-[ 1-(piperidin-4-

yloxy)-isoquinolin-4-yl]-urea hydrochloride (Preparation 37, 0.6 mmol, 0.3 g), 2,6-difluorobenzoyl chloride
(0.6 mmol, 0.07 mL) and triethylamine (1.7 mmol, 0.2 mL) in 5 mL of dichloromethane at room
temperature overnight. Add some water and extract in dichloromethane. Wash organic layer with saturated
aq. sodium chloride. Dry over anhydrous sodium sulfate and concentrate under reduced pressure. Subject

residue to silica gel chromatography eluting with hexanes / ethyl acetate as eluent (30%-70%). LCMS ES+
(m/z) 675 [M+H].

Prepare the following compounds in a manner substantially analogous to the procedure described
above. '

Data
MS (ES+): m/z
[M-+H]

EXAMPLE Compound




5

10

15

[5-(2-Fluoro-I|-fluoronethyl-I-nethyl-ethyl)-2
-tolyl-2H 617 Exanple 41 pyrazol-3-yl]-3
) id

1)
-1
2pdr/6i340et hyl - cycl opr opanecar bonyl) i eridin

9'c||—\

PETAISD006/041266

-iso uinolin-4-yl}-urea

-[5-(1, 1-Bi s-fl uoronet hyl - propyl) 2

tol yl - 2H pyrazol - 3 Exanp6§

1-3-{1-[1- (2 6- dlfluoro nzoyl) plper|d|n 4-yl oxy] -
J

HEean

A
IDU LIIIIUIIII = _yl]' Ul CcaAd I

1
- (2, 6- Di f{I uor o- benzoyl )Zgl peri di n-4-yl oxy] Bla nﬁgfgl%%m/z
et Ny s

FXAMBLR ol i|n- 4- yl } - 3- [ 5- ( Zompuwdo- 1, 1- di net hyl -
p- 657 tolyl-2H yrazol-3-yl -urea

1- [ 5- ( 2- Fl| ueisd2-Fludre-difumbhatlyl- 8kt Jethyll)-2-p-tolyl-2 H- 617
- 2 pyyraaiesti3s- {1990 -Estairpicioprdghnecarbonyl)-
yl]-3-{]. r1 (L malpmﬁmﬂhxvhmqmmméryé}rmvl ) - pilperidin-

yqropicthylsprogyliszep-fol °H1P agol-35 |1-
%g[ﬂgli(%y] %ﬁ? "?% g{ % ?'lb%‘l’?r‘ xPﬁ]oxy] oy goqﬁﬁ%

My_ BN ﬁ;oizniam-i' ﬂ;’z [sz%ﬁf“?%% ik g;ﬁéftn_ Lea |mesyl g

D ssol ve 1ol R APRAZb1- 1) -k
1 (2,6-D T u@sr(o Fkhﬁszpyﬁumetwl-aﬁﬂ)-ﬂp-mﬁzmpﬁmj sd goqui ”?9'9'
IEnadhple 44 ylI-3-{1-[1-(1-methyl-cyclopropanecarbonyl)-piperidin-4-

yl}-3-[5-(2-f1] uor o- lylokyltiroguinvbit-fyl}i-ufea met hyl - et hyl ) - 2- p-

t ol yl - 2H pyrazol 3-yl]-urea in dichloronmethane (2 nl)
and add 0.19 nL of a sol wkdnp 46f met hanesul fonic acid

12 1e-.2u|-b%z LBang 4 %rl?clloﬂ s £_¥lent__ unde L1

a white sol i gethy i' (-A2/ 1'2'a Afi-pd)-ured Mesplaispar e the
f olDisealiervg 3 @OTIaHkAGISofi1 14 - mmamforo%b&wﬁbérﬂlnwyloxy] -isoquinolin-4-

yi} -3%%%u1?%&opome!ﬂgl B %{%E%H r)ez-p-‘c I?Ffl—k bed 1—3a }Q]ourea in B?hloromethane @2

mL) g_nd[agd ({ 1P ml, céla Salytiop gfr@qﬁl@@eﬁli}fomp ey N )n_dg:hloromethane Evaporation of solvent
undepreﬂlmédﬁresﬁi'&-wf @ of e tiBSBmpdui@iNaBit€sofAd ¥t [n/3 68 slavi ).

1- (2, 6-di fl uoro-benzoyl)-pi peridin-4-yl oxy] -
i soqui nolin-4-yl}-urea nesyl ate
1- frepfra the Pllgyrimy omprypds-henzay sybstpitiplrandegauyo ik osegdiue dugibed

aboveli nol in 657 Exam|p e 47

4-yl}-3-[5-(2-fluoro-1, 1-di met hyl -ethyl ) -2
p-tol yl -2H pyrazol 3-yl]-urea nesylate 15 Exanple 48
1- { 1-1 |

- (1-Met hyT =cycl opr opanecar bonyl ) - pi peri di N- 4-yT OXYbataS
E%%Elﬁ. in-4-yl} -3-[5- (Jcrreth I'1- cycl opropyl ) - MEsS! mz
pynazol -3-yl | -urea mgsy ate Add [M+H]

[4- (4- Amilno-i sogui nnlln 1- \/lnxv\ pi nerldin 1-yl]-(1-ne

hyl - I I 1.
a °§°r°‘?r%§"y“%’ o BB g™ | 350 (G
Egam%g.ég 1l 6. d Of

hyI cycl oggcﬁg,x ¢}g}{1} b?/ 063346
PCT/ US2006/ 041266

1-{1-[1~(2,6-Difluoro-benzoyl)-piperidin-4-yloxy]-isoquinolin 657
Example 47 4-y1}-3-[5-(2-fluoro-1,1-dimethyl-ethyl)-2-p-tolyl-2 H-pyrazol-
3-yl]-urea mesylate

Example 48
1-{1-[1-(1-Methyl-cyclopropanecarbonyl)-piperidin-4-yloxy]-isoquinolin-4-y1}-3-[ 5-(1-methyl-

cyclopropyl)-2-p-tolyl-2H-pvrazol-3-yl]-urea mesylate

Add [4-(4-Amino-isoquinolin-1-yloxy)-piperidin-1-y1]-(1-methyl-cyclopropyl)-methanone

(Preparation 23, 331.00 g, 1.02 moles), THF (3.97 L, 48.79 moles), [5-(1-Methyl-cyclopropyl)-2-p-tolyl-
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-38 2H pyrazol - 3-yl]-carbam c acid

2,2,2-trichloro-ethyl ester (Preparation 18, 410.00 g,
wa202/058846€s), and DI PE (159.00 g, 1.22 nol es) PCo/Ua20b2/041266

L Morton flask equi pped with overhead stirrer,

t hernocoupl e, and reflux condenser. Reflux the ‘

m xture for 22 hours. Cool reaction to <50 C and treat

wi th carbon (Darco GGO $8-00 g, 2.75 noles). Stir

2H—ptpﬁqgc}l g-ly]f f o 1623 2= t e%}Fy gs@ﬁé&@ﬁs go Ftl%é% i, ?f(;oozg'z %%01%\/ %d DIPE
(15988 ed.22 lm@lea‘») itd 4 12dtMorten d:lasa kduipped withoeaheadstimamtherera¢ouple, and reflux
condgr@srp REk HE Grivelid o ﬂoﬂﬁ WS Chdal e LidnQ8 <50PRGHd trehiBith rcﬁg&ll (bhr&% 60;

lurry inijc tir overn er the s
3300 37 Ykl A DB RtHS i g 4380 ottt it et Mg en g po iyl
Super 6eliCE00 Pr 84 tlne €Eltrate anfiCillow to cBl bf agbienite@perdiue dimingpiekipigation. Pack
the r&@l ingGlte ) FRLQEd ﬁp!%émfglhy tFﬁlfégthé’\ﬂoflcﬁ \J‘asl?’wm@ﬁ-ﬁi @0 REMS 64 HEK), and

% one in
dry Uf e{r iegfci }(riss%%ii ﬁgf(}M (’Syl@ F%EF@LB é(hséltpg g% %Wa}@graphy eluting with 1:3
acetqpp/PEM, WenrB0%-aydtamx yl]Dql\é wopbiandD 1 no6s)1-H-[BLT-Betifyl-cyeivpiopdneagsponyl)-

p1pe&dugﬁ§/l@)81¥ lsdq %0191 4—9 ﬁé@_%eﬁﬁﬂ-@@l ropyh) YlpltoM[ yﬁéol@ i Ja%s a white

solid - 6 J 7560 9)738(2 -% 2}8 (b84§
Hz, ZEH) 0,921, 926. ()Hz 2055 167 ¢, ), 141Ky, 3HY 1 2718 5(m, gn;)) 1.99:2.881(t0g 3D, 2.41 G,
3H),3Hia 63—(n7 §H§la L3 .64, 2r) 5.475 8P m21108 2o, 181 .37 @, AL8.( iz, 21), 7.4

@ J 65%?27? ((\% "1‘1{1 ?7|_'/D8-7,;§§ gl?,?ig{g s%g s gl)i%a 2 l§;'47Hz57, 11%2818.58 (s,

1H)(8(§9(SJ1=H)8 1 Hz, 2H), 7 65-7.71 (m 1H), 7.78-7.83 (m
2H)GharSe tilt@fre(e%ase MUb 0086 37m61@s) antidlicBlofbmbtfane HH0.L, B fo8ndiS) toa 5L

A R

tempexgtugg. §t1the réactipg lfor @ dorirpibiet apd reove y@vehigmdpr eetliced pepssuraeid diethyl
ethel B LA 85 Ylhl. FiReind afy (RdPRatted plesdDe 100h18S dhe HlPMbHRI, 38782,

1 (0] e t act.l 0]

OB ERRED ol it U b2 uf b ot 25 g sy g0
= 2.9fe2Ry|.24 (eB3HRA-38 &, IH), latedbrsTH)r 2.@\ery HDGHIS, (s BH). 249 (sa¥¥), 3.55 (br,
2H),318Y (846 15 40 BEUAR A 20 (EEDHU R (4,0 =QBt 3] ANt Ne (bt 885 He, 2H), 7.64 (dd, J

oo il WIS Bl o

0.90 (t, J 20 = 2.5 Hz, 2H), 124(s 3H), 1.38
-(s 3H) 1.76 (br, 2H), 2.02 (br, 2H), 2.38 (s, 3H),
2.40 (s, 3H), 3.55 (br, 211), 3.85 (br, 2H), 5.49 (m
1H), 6.20 (s, 1H), 7.34 (d, J= 8.5 Hz, 2H), 7.42 (d,
J= 8.5 Hz, 2H), 7.64 (dd, J‘:85Hz, 1H), 7.77 (s,
1H, 7.79 (s, 1H, 8.08 (s, 1H), 8.24 (d, J= 8.5 Hz,
1H), 8.62 (s, 1H), 8.72 (s, 1H. 25 30 Exanple 49
1-[5-(1
- Fl uor omet hyl - cycl opropyl ) - 2-p-tol yl - 2H pyrazol - 3-
I1-3-{1-11-(1-neth | -cycl opr opanecar bonyl ) -
plperldln 4-yl oxyl -i soqui nol i n-4-yl }-urea nmesylate 35
WD 2007/ 053346 PCT/ US2006/ 041266 -39- F OO N A\
ONO NNNNp O Example 49

1-I5-(1-Fluoromethyl-cyclopropyl)-2-p-tolyl-2 H-pyrazol-3-y11-3-{ 1-[ 1-(1-methyl-cyclopropanecarbonyl)-

piperidin-4-yloxyl-isoquinolin-4-yl}-urea mesylate
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Add 5-(1-fluoronethyl -cycl opropyl)-2

p-tol yl -2H pyrazol - 3-yl am ne (160. 00 ny; 652.26 nol es)
wdizewalsszad in 1 nb of DCM slowy to a sol uti onpof/us2ab6/041266

" -carbonyl dii m dazole (158.65 ng, 978.39 noles) in

DCM Stir mxture at 40 C for 7 hours. Then add a

sol ution of [4-(4-Am no- |sg ui nolin-1-yloxy) 5

pi peridin-1-yl]-(1-methyl gcl opr opyl ) - met hanone

(Preparation 23, 212.25 ng, 652.26 noles, 1.00 equiv)

inlnm of DCM m xt ufe pverni ght. Evaporate

sol vent under Purl HLB cartri dge

(6g) wusing NH4 (10 Q to]0: 100) and then

fmallybyHPLC(r Neax: ) NQOox 21.2 mm 5

Am (Hi -Chrom). The& nobile phase is wag(sol vent A)

and acetonitrile ol vent ®), both co i ning 0.05%

trifluoroacetic (TFA)S Gradi ent node: 2 min at

40% of B, from 4030 60%00fO® in 6 min. Finally, 2 10

mn at 95%of B. Iow rate: 25 nlL/mn) affording

L %gf é—% %ortgge 6&:? ropy C—L-? ?yl—gﬁ ¥)y1)azo -3-ylamine (160.00 mg; 652.26 pmoles)

dlsso@eq/m]l 118 of DCMElofvly-tovestohugion-of yicll-opooydimudian 0 5RySxagp 18 69 iuibles) in
DCM) sﬁr m&%xél 40°8 @AY &R *THenAadd/:!t éomusm BE-MnisRdgfind1ih 9 -yBty)-

piper &1'- dylﬁ m);e gyﬁép H%fngtgano T tAd £r1§t2g l@? %%pnaﬂles 1.00 equiv)

in ln'gL.oF’ BCML .Sfilt T TG) m-n‘rhght .Evggo@ke@plwglpgﬂdyr N3. Purify first by by HLB cartridge (6g)
usmgm@bmecalrhpw @mbo) %na/the]n ﬁﬁal{y%y e ¢ RN 5 B)ifmh P86 QB mMm, 5

om GG A b 7P e Sl N D s honite PPy pprfing 0.05%
triflugrpaceifc afil CFAQ ICoatishtmzpde 2 oSt 4t #0% hiEB, om0l foss0%tof B @gmin. Finally, 2
min at SIS E"Fléﬁvemtéc @irml;lv’mnl‘?&ffordu%vlqg@f ﬁlo?onﬁﬁl&%?ﬂ&prdﬁ?@-@% tolyl 2H-pyrazol—

the tit I
51 PG G Dot e R AR R DB g 019 me
5% yioRIB E&f@m@nmu& andard Sol ution Preparations The

Ki RasRetiabdiBinicaal Ui @mm 18nolRE:SP At tpé/soﬁlgﬁﬁfnl[?g f?ﬂm%mmiyl-
rerLtaQ

°y°1°PF£’Py;[) v f-@g b §‘f‘iﬁ%$ S 31-1115%%-0%@0@@6 °ﬁyﬂ)rfi‘P8H‘!1“3<4 o0+
isoquinalih-4i 1} -yter (18.06 g, 3007 molw i .5 miyatf Bichloi@dethdne. oftir thi mgxture at room
tempdehtik8 &2 1 RS f Baposd sUFvér@ﬁhdbﬁnth@émb YRRl ﬁtﬁzgrgno[ﬂd aPNVRSH 120 me

96% 1e1§ﬁ?$gﬁ}{]§97 ﬁf;v/f},ﬂﬁfdo b§°'613§: ﬁg 132 ghSL 10 r'\:lMA-arch)ueous

ATP, 25 L 33P-ATP, and 163.5 L of 4 nM aqueous
Epi der mal G owt h FactﬂﬁbltPogmégqj@ pQl- 681 (Bi onol,
Stands ou?&f#Par%tgo:rlig inb5 ki nase buffer solution. The
nme sol ut| on is prepared by dissolving :
9. Bhq kigseptéieriseletion it pesparsArhy corgfiining 2oymL (M 3@s-HEL (pi38.5), 0.1 mL 1 M
d1th1cﬂﬁ@1ﬁ6fr@/0 Ly il N aﬁg%em Jh%ﬁdes SHdlébd &”D% m&ﬁ%@o dnd hﬂmg@ 100 mL with

fer solutio aration
waterg 81‘ B B bese e Sf"@%‘in ‘Sc%?ﬁ‘b’a‘i?ﬁ’&} h4h aJLcP&ﬁ%Orte Prel’?é‘h"'b"oWﬂDMSO
solutign.e prepared by dissolving 2 gL of a 10nM stock

o
and 1999 o5138Y 81uPET ERISP0r) 67c0dhii2e6r Peptiflg 6610480 (Biomolj Gatatpg #P-121) in 5

mL kfees bader Mpnel | mcrotiter plate. The pI ate is placed
onto the Tecan Cenesis automated |iquid handler for

+ SNRIP KigFse AR SPIBE Is PApargd, byidssqlvipg O- %ﬂ&rﬁoaqwted.ﬂrwwlutwn
(250 ﬁwemﬂyﬂelpﬁklﬁﬂsaﬁ&d stirttohd) il 1436 Gk Rkke Muttet dof@kn. 96- wel |

amp‘ff'el'grébgp 1on l I qUI d

An 80 pM solution of each test compound and control compound are prepared by dissolving 2 L

of a 10mM stock solution of the respective compounds in dimethylsulfoxide in 248 pL of the 16% DMSO
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5 handler to the assay plate. 20 L of 200. M ATP
solution is added with a Titertek Miultidrop 8-channel
woizepriod3daandl er. 10 L of p38 ki nase enzyme sol BCTAIS2006/041266
transferred to the assay plate using the Ml tinek.
The m xture is allowed to react for 40 mnutes at 30 C
and then the reaction is stopped by adding 60 gL of
freshly prepared 5% gl aci at0-AcOH wi th Ml ti dr op 80 L
of this solution is transferred to an " NMAPH'
solutippsip oSt 86-Well TIFEsK Platen dhqylas ig Blasgd gt fhp Em%ﬁ@ﬁlssaé‘f’m?t%drhqmd
handi&TorMi3ntriab&iludibnsr oom t enper at ure and then 10
" washed/ aspirated on the Titertek MAP extractor vvlth
'—%reshly prepared 0.5% gl aci al AcOH (1 L, 2
2000 #Do of seTiglly (bllufad eagpendis glaged pitha g?f:amg_r{j@ultuﬂek 96-we11 automated liquid

handi t&ﬁi9§§dy mafe2 () ;§I96f Abd e ﬁtl“P Mutib ¥ bdkied mﬁfeﬂekahﬂkﬁﬁ‘dp%&ﬁ@)lel
s ad h the Multidrop. The plates a

i gy ot 51 KR S SO e T o PR Phe b
The nliiﬂnle Wallov@ kd Yedct fodoinGiuites B0 P@z[ndfdﬁﬁ thd %Ectioﬁﬁktﬁmﬁd byTaldﬁng 60 pL of

ﬂeSh]éiPre "63%25%?5%6 @{‘Iﬁ‘ﬁ‘gwt%@%xl\/? (Smf'l ﬁ}l\ﬁ Sohléonul §TH g s er aﬂq
plate chirgtiteiNOMg)ek. Camptesdsllowkd th sdt €5 G0 Wiahieess rdow Smmperhian agShanv
wash%/ ?pura%? % etﬁ ﬁgrté}(tMEP %&r?ﬁotr k’vﬁlgfresfrp Pl‘ééﬂ?édr()%t’/i Qe[&apAcO?—I ® %6@114 2x

seri al tlons val ues are
200 1| B Plateedte PPBBSALS mIthcgpsggte?O sejsillption faif (Fagiarddtigspionce) is added

with &9@@5&6& Th% lplaﬁs HOMolvédNE A forl 30 Gi€5hE eétited EiXAWHIWllad Riickdbeta Trilux

u’l & %Og(l)ly as described above and is found to
sein 'ﬁ’l‘??fﬁu?ert PRi nase enzyne with an 1 C50 of 34 nM

20 Therﬂombcmmﬂ emmpifﬁecpm PREIIERR D nifiplly testedat AL gHAtigns ) M — 1 1M
usmg(l% s@r% hﬁhﬁorﬂp '&?M(yug&‘s/ vsgﬁg f(fsgﬂhl@ﬂ@ss khlzup% M §260e-1fe@ atsa@ﬁﬂlﬁg

ensity o [1s/well in 96-well es
concggetin R ST s PR S s 0T LN Ao Bas
softv&u%ﬁ&) ea&ﬂﬂm@éuln&)ﬂv&@ nérdline: edetelsidn aRmald N2 fseestedestelnnllp et desgrived
above 1sqeun\&'?o 1b1tQE1e é%?FH %1&1 Gh T 5(§ﬁ§bm g co nfl uence,

's"are rea ours Wi 10 seri al
d| l'utions of different conmpounds. A control conpound
i s al ways i ncl udeghhibfoh efp-MAPBARKIF 8itro aNi SOM Ci N

1 %gt'\kgéépﬁcelgi I@gglg go&%c/ﬁlgér%% hifre Aﬂﬁ‘@} Q@tsggedfape[ degsq)cy of 50,000

at nospher e.
cellsiyell g6 Inpscetl RENGH 140 ety 1086 fﬁ&?‘o%@%ﬁﬁmﬁé?%ﬁ Pifglioypd to

settleihél@hert @ thecdBOAEOTER AL AR Urs PARD Xachirg@onflkénoa bdlly gre treated for 2

hourp Wlﬁlt 1% Serfi ﬁlugc!ng&gﬁgrem 0&1%? ‘A cygﬂt?‘(h %anpoﬁ‘rﬂlqs ﬁlgﬂnlhﬁ% After 2

IS carrie an_antip
hour{ mmomyslzﬂooeﬁm P isgidsh éﬂdmﬂ}% @re teg fog é%:'{l)ﬂ“‘ﬁ%ﬁ 5)7b Gd'yd“’é?]%l/ »Co;
atmogfhbre ClHdj, kB e dixSeadindad yith Budlpda @ehyxidelih bidernte@nove emiogegous

permgﬁatsee %neaﬁq Elees Heslsl&ged': i % (vFéhg& gxg&an‘ﬁ‘ﬂis(}rhséaﬁs @zﬂ’néﬁ%h@)g] ﬁ&% an

I scent substrate res
antiphospoMRPIRRE 2 Tridgh Celbrigyline. Spd it 19 AnEPdy X aﬂ}’ ﬁflg\lgg ef §econdary
Antifddg THaNTRHotivads deeeqtyufingFEMTION(Pixca)nyilicd islad entgnctdchtraithminiscent

subs@aaesﬁp k}/ﬁ%%k%s@?ﬁgﬂ &R&C Illgﬁ t@}g gﬁé@ugﬂ ngna!l ﬁteﬁﬁy nﬂle t:&nﬂoﬁﬁ'e?érrtphﬁed

ction w
in Exppygle é&@ tppied gspemigplly ﬁﬁﬁ%ﬁm@ oygand isfora @&%@W&@%&“Mﬁ
proda@isCwithadcabiovss. and were found to have |C50 val ues

lN:;c’lzle E)I&%Flefgﬁ %g)glgldsi \éﬁ?{i tss(peg gﬁ ial }Q@ g&&lbk@é/%%%&%@faﬁlﬂ@&have

above
ICs0 Vet lepsiopn qr qaeel F%@%Wh@@ﬁ@lowewwome‘f WP tegied @Laédesmbed
above @a0vetd MlInd tolhadkdthe f3licdng WBVRO07/ 053346 PCT/ US2006/ 041266

-41 9 101 EXAMPLE ICso (nM)
1 44
3 25
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23 125 Inhibition of TNFa in vitro Muse Peritoneal

Macr ophages 1 nL thioglycolate broth (5.0 g yeast
wexon7ass34615. 0 g casitone or trypticase, 5.0 gPCT/US2006/041266

dextrose, 2.5 g 5 sodiumchloride, 0.75 g L-cystine,

0.5 g sodiumthioglycolate, 1.0 ng resazurin, and 0.75

g agar in 1.0 L distilled water) are inj ected into

the. peritoneal cavity of Bdllb/C female mice. At day 4

or 5 post-injection the mce are_sacrificed and then

injected i |p. with 4 nL|RPM - 1640'%edi um

( Bi oWhi tta<er) angl the peri t oneal2smacr ophages are

wi t hdrawn by—sy+rinhge—108—€Cvrtokine Production Mouse

peritoneal nacrophages are counted with a

henmocyt omet er and adiphibitienef INFgingiro05  cel | s/wel | in

Mous%ﬁerwehml;@gﬁg&sl n RPM - 1640 medi um vvi th 10% f et al

Irxﬁﬁlgc?giy@%ﬁrﬁg brggl(%%é;éaeait 8xtr§ ]tri]) 0 casq e or gcasql, g l) tg Eexgose Sl S5g

SOdIMIOO@l ®FS g lheystiwe] 4.5 i@ﬂmlathlng@éqte 30 mamsgzurmr prisl 0.76 gggar in 1.0 L
distilfe@ %&Vﬁgmﬁ&e@h@ R RElonead 8avkj/ SraRl/d 81Okl rAtldé?y 4 or 5 post-injection

re- sing a. serie ce
the rrﬁcsarre sagflglc:fgarﬁl u‘%eﬂﬁd w1t TE e%glg 6(511 1o\t91}1t§ag%rg%1d %he
peritwetlmaaomg@tmﬁlﬂtﬂfawseyﬁglﬁgﬁt l'i popol ysaccharl de (LPS)
and 10 U/ nL interferon-y for 18 hours at 37 C (20

/ wel The conditioned nmedia is harvested and

3 or TNFa production using the Luninex )
d eﬂ\@etelparﬁormlme@mha@s ary pmpied Wil arfenoquiemeter andiiivaisdiay ¢y 0

ceIIS/%Ieﬂ)m B@@elﬁ)l&es% Rk 640 meo@ﬁ{ W08 botikderdah) 209 Q,L/waﬁls lated in

| ze rem NFa st an f
oo egndb {IEHIEVEL) G SHOERHIL e DTl o O P B ot bours. The
test cotpund @ smmhldlp% 5065 08topiy bripatedTbieg s@rip|o&s caageptrations for 1 hour at
37 ér’T(i% B}%&ﬂ ellL‘_E afe%%é&élﬂﬁ HM?&FSS gg/fﬂﬂ hf)éfia@lyla&‘harﬁQ(LPS) and 10

d vort exed seconds of e use
U/mp mtetfvren-w@r 115 bgurpret 37 (HE8 uldwél) | Bisepuigtiopgdmedia i hprNgsigd #nézssayed for
TNF@BleIchﬁlrhsﬁlQﬁe PR dSed@bn fr6kdurdTedi @ shown bel ow added
to the appropriate tubes (standard concentrations are
as follows: 50,000; 25,000; 12,500; 6,250; 3,125;
1, 56 2o/ hdhined Dete@ion AssaylBid-Rad Bi8-Plek Kitd & abhlo -QARW. 4

/ . re m nt.i on
P bSO BB SRR e P e
with &M pli stefrijlet@il(ew (560,0@mzgat B sdopleclae varexed |f¢rlﬁt8@dndls,mcaba@<0n ice for 30
mimited Qﬁc?%‘ft%ﬁ& fop ] seldéldglﬂefo]'%sgl A)seP J)t‘%%el‘ési%%ﬂ_, t@%fs gr@ [abelJaQnﬁth #1 thru #12

ever
ond g Ao O o ShoAs B AT SR R 55 B G ot pons are
as followst FX00@I28,0@0; i1 3500] GASRESCI 26y 11562.4,001.3;1390. @;&95 3;81.7;88.8i0kd ng

24, 42;;‘/%}; r"[‘he Jl@rﬁlxg& a‘ﬁﬁ léyta&e Q&ﬁﬁlfgﬁéd ﬂe§is fcu'e Iv&r?eﬁﬁq2§)ﬁ rv% f&%b Ekgonds

por.e [trati on system and ent%w_ﬁ X F
Ms‘ﬁfélgneaﬁo’é“%ﬂ@??i?f‘sr?é%d‘%d ﬁéXPPI}C?I’éVF“‘Bl“%PEgel PR OY -‘/3‘%51 or. For
every pIE |2h0 ixf of Bie@reFHnﬁ@d b@ﬁs@ydd&l,nf)ﬁmo pa AR @R [Ady Hﬁfser AT¥@lipore 96-

R e A e e
using y¥dlipgte fdtratort sysienh and thdn tpwel@l dna Hvasheamrepaplomfed pmibelfiltepplate with 100
p.l/wlgll &tB%SPl [{spa %gerlalld/ﬁlvéled% %h@r)alnﬁ)éyt}ﬁé&rb lgga{egﬁeads%&%@exed for

hr ou and t owel

15 sgcatrﬁphré aéded §Q @ arcH ve %d@&lte%ﬂl@&él?ﬁné mﬁlﬁ‘édfwe% Yasheyppp gerformed
on pla%s WC10 AR of Bio-PRY VRSCRRES ABhin QOHMeta W&%@iﬂd rtcﬁve@dﬂdrﬁ 50 uL of

i S el AL Sy SR o B IS s
shakergdatdcgé frach tight aSettinge’)rand iyt for 38 mivees begiBig A il thrmpFacad instbe refirigdnator

oveﬁﬁl‘ﬂ gofsﬁes\éﬁ B e B B Bidbibd Whsh BIRMED Ut Rer BRG: iﬁ &Wd@{/ﬁhe
2007 053346 PCT/ US2006/ 041266 -42 cytokine
detection anti body is prepared (-10 min prior to use)
for every plate and 60 L of the prem xed

Cyvto
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cyt oki ne detection antibody stock is added to 5940 gL
of Bi o-Plex Detection Antibody Diluent. 50 L of
woyoarkisssae det ect i on anti body i s added and i ncubaras2606/041266

60 seconds at roomtenperature on a shaker protected

fromlight at setting 6 and then for 30 m nutes at

setting 3.3 washes are perforned 5 with the Bi o-Pl ex

Wash Buffer. This is filtefad through and towel ed dry.

Strept-PE (-10 minutes prior to use) is prepared for
cytoking deteption lrtibedyaitera®d il0 min Prigutpusg) forgverpplae mdeQ HagEthg premixed
cytokﬁyﬁefte%onaﬁi;fﬂgcg/ stoeidis Edde@tfo 594Dt @PB3led DBredibn Aﬁtlb@@dﬁﬂeﬂt 0

each wel i ncubated for 60 seconds at %
t e??p&“ét%ﬂké‘e 6%3030%%?861‘ is agdpdhand inpbgted forffh spqogtitat igpm temperature
on a sE&kbriprdi@te® fréxA Heht RedtidgGrand Benfor30 iniiitedt stz Bi3rvgshs arGperformed

with tﬁ\’aﬁg gf’)t( %s%éﬁ?%f angﬁ Qilt%é t{;]ro gncf) l)xggfed d#%ﬁlep% Eﬁﬁ mmItQé p?lor to

ere rou are re- suspen ed

use) if propatef fooqsvermlpbierancéé@ isig 8340 m@ oftie-Pler AssutBuffarpddrd. ah !& of
Strepﬁﬂ&m-bﬁ 8 a@tfe@ toreﬁ‘@dveﬂ BndBndubbidd E’&KO &&ﬁlhd 4 &odeﬂ@Sﬁtute 1oh € Eiakek Y

proteﬂ?ﬁ%{oglqnggt § 1(1) E)y ?J q %I”Qd Ji% % 58 &l Bio-Plex

poln C U rve Cr
WashcRufferi Tlit i ﬁlnmdnkgoahf @herbewaaramtlmnded in df0gdiveell m‘é@lpé’bs IAéfﬂY

Buffegebtt;lﬁggds(aﬁi sgmgtesea}(e r%@rbﬂ d %ﬁmﬁernac}ﬁieo Tﬁ@gl}men %Qa(ﬁr&@ arb %Qconverted

cal cul at ed

ngound exe |f|€% %ﬁ
to picpgray/ i upity pased qup Ig Dol tapdar BERfe
logistkMfggesdion methbd @ioaPlehMamgdr C8Bi¢-Bzi, andtheCY cripvlatetis

I'n ?ﬁetyoﬁl%ogﬁh &gm}IINE@ln 'EQarﬂﬂleVlQ 15(1?&{3'@ QALY 8 RsRBNT 2B biRlsBibressed

p. 0 0, to fenare Bal b/c mce (6
TNRﬁW@@Pd@%@ﬁcmT”S%%M?ﬁ4oIIOMAng conpound admi ni stration

at 4 doses (P.QO at vol ums of 0.1 nl/nouse; vehicle:

1% 20 NaCMC/ 0. 25% Tween-.80 vvater) m ce are given

an | P-injection of L amvvo. 1.5 hours after

§ }F)ﬁlhdls &l g&nﬂ&sterm £E R B, ?Qﬁst tnl%ﬁ(@ 14 &fhaidBhIB/c 'nﬁc@f(d Ihhfzéﬂlﬁe) 1
I's taken_ via cardia TNFa- v
hour fqﬁo‘fl%ﬂewﬁp%lgwma?sgaf&?éﬁbﬁr RrR GO st ﬁ*@“@ EEQ SRl pppsexy %iﬁﬁ EQQD

NaCINg AL enswengo leIBl&r)f BRPHH gieen EDFGnje@ion GFEPE AHON agzlkg THdours after

LPS &aﬁ%%#%n o fc? e)a(rg gqe): tfl ftlke%(émg i Md%logfgls 'taﬁentvgasbgrggc pungaslre TTNI\lI:F

as descri ove and suppressed
levels ip thy pl@@lametdhtelawetr WS- kltfroel Ref? Rogiemsre deph pegRoRs G0 1s
daayhainunmEffectlve Dose (TMED) 50 is the dose at which

g'gt (i%lrn{)t h &elg lfgcgg%j?x?ng e l%q slteﬁ Qésglltlgl lygp e e(?a%me%f(cﬁsq ressed

| ca rent rom con aceb
TNF@malzvo @dp@s”w@sg@ﬁb@me/&s The BraskoldinmamEsfectiye Bpse é%%%?éP & the
dose bt Whith bRatkr 116 Bedquad b 0¥ aktbitioAWhy BBlkiSeBdn® sthiaGdaBeldigurer Rorght

a@g %)n1n|stered test conmpounds prepared as
contigPAS®Rsi ons i n sodi um car boxymet hyl cel | ul ose (1% w V)

contai ning Tween 80 (0.25%v/v) and antifoam (0.1%
w v). Dose suspensions are prepared at 1 ng/nL and 35
adm nistered at 1 nL/kg by gavage. Bl ood sanples are

" taken between 0.5 h and 7 h after dose admnistration
and pl asma are prepared QsglEzpoaure j f ugati on. Pl asma

S anMBhfsind@LR Sé’%&d’fél&ﬁial 'é)ﬁioﬁlg: n@ﬁﬂalb Fhﬁ:h&@hél s, RAi@gISare fasted overnight
extraction

and aél%%feg te tforfl%oulec% g{egﬁed o %uéﬁ"?flsmnf Pnp bg))é g n@' I fllhlgg \siww/v)
contziriet Tviven SQ(R36% €v) 208G fopry (06 Wivk IEO%WUSR@@@@WGP@FC‘ g g gganl an
admiSrerdd &l mL)“QQb; RS 0B R 3 @mpl6sTek d 45i2R BB . 2B €nd 7 h after dose
administration and plasma are prepared by centrifugation. Plasma samples are analyzed using online solid
phase extraction and LC/MS/MS.
The compound exemplified in Example 12 is tested essentially as described above and the Cmax is

9390 ng/mL with an AUC(0-7h) of 36800 ng.h/mL.

ameter
e S S g
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-43 Effect on Infra-articular LPS induced TNFa

Infra-articular injection of LPS into rat ankles
wondurosss4s he synt hesis of TNFc , which can be paeaASN06d41266

in synovial lavage fluid. H gh |l evels of TNFa are

detectable within 2 hours. Since the joint is 5 the

site where arthritis develo s, this nodel can rapidly

det ermi ne whet her an oral | yY3adni ni st er ed conmpound has

an effect on an inflammtory response in the synovium

Six female Lew s rats (150 200 g) are pl ace in each

t reat nent groupEﬁégu Bie-ah jied @NFa vehi cl e (1%

I hox MRt h 6 )
%%‘O 61% a(r fl_] e ?Lﬁ%kt%%% ﬁrgdeg %ggclvfﬁe%gnﬂ%gg dtqg\g‘(x;\gl;l% d: be
measgneainlsymw@}peagq @uupl Huh @wels of G‘N‘gdx arp. ﬁ@c(a‘g_l@wgl)m 7 kours. Since the joint is
the sRAHeR! 'a§ﬁrﬁ5 @edelopl Qni ﬁ:l&cfe?caﬁf %aidﬁlldgt%lhﬁ whéiePart Rty bérbiRitered compound

ft ankle receives 10

has anf’%ec‘oqn a%’éﬁ‘f“ﬁ‘@toryﬁff’stpgrfse s VR8PS, each ankle is | avaged
Wi tSkx fdn@@: Letvis ratsf(139e0D p)eare pldve infegph a@ne'rnsgr ewl Tecambehlsareciven
vehlcﬁé @%mcﬁﬁoxy%glcglulos@ @ﬂwﬁeen Mﬁ '31i t@s;t @om ound

ylween u 2S
¢! m% Blghgj 1? T% flr'{lgw mﬁ/kﬁq_orallpd)ne hfg lf@;r Fblﬁ%[’ (1-%%5 1s administered
intraGAITRAY M thSridhbnkig of chehivht, wiOthe lefafitio#cdivesIOFIL o€ QHR0 Wfeh two

\ hom%ﬁ?ﬁgg(eisq?ﬁged% @Iﬁ%&’fﬁm n@ﬁSlﬁYﬁg%géﬁnfcﬁe ﬁn&ésct)orrﬁ"rit(ear?cgloa?l y

avai |l able ELI SA kit (R&D, RTAQD . Treatnent with the
Groupt!: ¥ ehighflitetla @K Apt hTwes8). hmExBhpl e 12 produces a dose
GrodjpszsmanaﬁlpaﬂmmﬂgmgonnpfpoTSIFa s¥nt h'erﬁ/;z %5 oas rznegzur e;dk in
novi a ag with a = ng/ kg.
Groy QfTesycom ouns? r‘%g’af nl&?ce ex- vi vo phospho- MAPKAPK2
Groqpﬁ%TEﬁF@meﬂmaQQWkBymﬂ 8® cytometry Fenale Balb/c nice
Grouphd: MesBeodBoi@ @k mglikgl 129 Pay € purchased from Taconic Inc.
and dosed po with 25 0.2 m, volune of conpounds at
th oncen aTe)
obt B SR P B el it sk SO TRORE it e
com]pqquﬂ epentpdifiedtin Frampled? p;g@cgsmdos@msp(@@etl@ubltpon of TNFa synthesis, as measured
S RS Wieh Aagss0 =500 gk Of bl 0od is incubated
a 37 C for 10 minutes. \Wole blood is then nmixed with
FI TC—conJ ugat ed rat ant| - rmuse Ly 6G mAb (1 250) and

gh Lﬁ%ﬂﬁgﬂ% é ‘blth]{i)lgl % th agd r:lfespdrﬁ*om&lﬂw %l fglél Idosre;d EI)O with
02 o TE LR 8 FornioRat i . Sl PRWLA L PR e

punduyesméﬂ hourb orfofher indiBdd Bine peiodsrod®]lecd iEIBBRR04@ining tibes1 000 pL of
bloogls rL]ncﬁgateﬁ %85”’ C {olefmﬁfuﬁ'és u I@‘ﬁlole LM&ﬁchQJ I{i&%& with ﬁﬁ'ce—&)nﬁ Dﬁed§_§ Ut

m nutes at roomtenperatu

wth
moused o0 Wé i: 2%@% AS ﬁ@gnjgg}ﬁteqraf@tlﬁgge ChbH mARS: 100 |aleﬂ sgﬁlulated with 10
},Lg/nﬂ Bﬁléom?m FHheIMIHIA Rtz stallide3ddgnisanicinl@ayatiof ik cdddlcted at 37 °C for

Cat #
15 ngrlx anH tolll e)d fégl dﬂ‘},ls% 19 Qlﬂ%er @%631 %rg:gsr g ﬁ%‘)ésée@?%’gg}l rﬁ]% at%g%)nf
tempgRurEe atﬂeri hlocdtsangpies M divn PR 2t @&I » gy, 8 ittt a@@@@@@r@w aitle
addla(gxgl%s}f &Ea%y%&%s%b lp.ﬁ o?xﬁ te!i 511@1%@551% I&&% K- 9?['15}334) alttlbo%ly

nper atur é ti on,
(1 1%0(‘1&1}1??/“)/05%1]‘@%1#%&3‘# 304 Q&%‘HO“&%%P E%?IP‘%‘ (e dﬂ‘é*t?%ﬁ@t?‘?ﬂ@%ﬁes
553 Bi$) ifl psradabibedonabiaivm B\(daltagadkdé GASH0ZE-5)\ e atidedMintd bladd dlls and incubate

at roﬁﬁ% Qe\ll;sgérmg Iﬂ)r %& eFAfter%'n{cﬁbaﬁ e3 %&taﬁb‘% ouf rgg% & and cells are

yt onmet r assay us
spanpqd fe s desrrehs @Pvep‘ﬁasaéﬁwgl Waﬁl’a‘}siké (L o avphibpe g Cqllg are e thn

subj6R:a Soe cht@itirgate dsikgd Weckhuh ICptiter F50@| M&n fildatseenadtd bysphdnd- S

Map%%ﬁ-f(? gtﬂﬁ[gg ipﬁéeaﬁlu'}/g()i og\?atgcpég {193%%-6%1@.(5—&%%9&@4 }Qeﬁfgl?n(ég by JMP
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-44 program Treatnent with the conpound exenplified
in Exanple 12 produces a dose response inhibition of

WO 2008REFHEK2 synt hesis with TMEDS0 = 2. 20 ng/ kgP8atUs2006/041266
Col  agen Induced Arthritis Efficacy Mdel 5 Female
Lewis rats (_190 g, Charles River Labs) are i munized
with Bovine type Il collagen (2 ng/nL) enmulsified with
an equal vol une of adj uvant44('al urri num hydr oxi de) The

st LA S RECSRE: ke e oo
PMAHEAPKaBYnthesNWﬁhTa/ﬂiD’iﬁF@%m/kge |rmun| zed 7 days later
according to the sane protocol. The rats begin to

develop arthritis characteri zed. b l-1ing and
redness of one%ﬁ%@ﬁ%@ﬁ% 14 days
af Femald heisfraty (190ign®harlesZater babs) ateOmiiimézed wittsBavime tyeejual | y

It co(ljﬂig%ﬁ (2' nké?gd‘g EH‘ié?i vglﬂh\égecfugl%gﬁug?&tadjgxra&ld%ﬁh ﬁyhx%mtlé) r Sﬁle rats are

tis and treatpent |n|t|
unmté]ézechwghaﬂppr%lggﬂy %? me f)%q;\e ef&llsa)ayxgadelﬁma elij]ﬂgﬁlﬁ?ase of the tail. All
anim@ @rele-ihmvedai ¢ Hays [atkfbchiaday th dmymemw;dcoie Thetrhtolsgin@o @B arthritis
(charIé@@f%&l &Q\)/elljimgknd raEchss oi%ngor)ﬁotii mll§ thﬁQHﬁ agerﬁﬁsiﬂst immunization.

The i B G SRR IR Sl Bty g e e S e o Py s ntind
with eghodosa, bid3er wgakg, 1 nl, PO, Bid x 14 Goup 5
Treag[eﬁt%mu l one 10 ng/kg, 1 nL, PO qd x14 20 Ankle
erol S nmeasured with call ers80 Ejgyps a week and
Gm“npé ﬁPlﬂléQAW’QOWeMWhé@?é(HZSe{ YeALOAt B Tihder  the
curve (A0 l4gleyser ated fromthe conposite inflanmtion
Grow@d“le@sona?n@hdsftlax/kgst meMO, Bl Msis performed. O al
grouaérﬁeﬁﬁmnomga i‘ﬁ%%’o&ﬁédﬁd of the present
royp ‘F@ weVer, oral administration
Gm‘ipg\g%?m?qmﬂ RSP 1Bl 88 X 8ven the only preferred
route. For exan‘E) transdermal 25 admi ni stration may
Anklg diapeiers terawyed 4B ealipest S it 4 ek WA aqeydedy Daip fsegaeseedies ¢ arca under
the @t (NUEN) Eenated Hront K tofiosite AflanidibiCdctres, and @atiskichlagalysis performed.
i ntravenous route nmay be preferred as a matter of
conveni ence or to avoid potential conplicatjons
r el el@gmipigragonf ths aemnqruof the pravint mvgntisvh AgE et Heypyera! |
admifiBtyatial 8 Got e oflgfoutaiosdver @elord)préftred pete CBdr axaepldstansdermal
admfnﬂttré I Cufy%‘é IV%%; desﬂrdﬂferf&%%ﬂés wi aré ﬁ}ggtﬁﬁgr %ﬁfant aﬂhﬂ t@ku‘lgrbral medicine,

Tgﬁ rcunst ances e route o amnlstratlo
iraygnousAgys BRY be AT %&wﬁqr PHReR@Renss oihE ol wtlelaq"mphcatwns
relatpd t0 p:araﬁmmtr@ibn t dvenpound g Forirtla I eeyale bk aindestadd by i@ percutaneous,
mtragxﬂgcﬁlglnﬂltrﬁ&gl o'i‘ l}n argcq)al foidfe %%aycﬁﬁlﬁ' c@&glst%c&e Thd 1%41‘[@ Mfaaﬁﬁlmlstratlon may be

clrcuist ances (Rem n armaceut | cal Sciences,
variepidy 4y B, tiRia by Mg BiRsic ISP ik detss ﬂ(ﬁf%@)“)me of fg patieit and the
caregild fahdB@etlielcCatl creomposs (Re oBly Ith s, &8tivBditiany Mack

in the pharnmaceuti cal art The carri er or
Pubmﬂl%&(glgm)nay be a solid, sem-solid, or liqg

Pt B PhAmApTRe HROLIOR A Bepaied RIPRICE NI T f’?ﬁ?har%ﬁceutwal art.
The tdier axcdxéipient nmghe@dolEintemi-Suld, alijuid nerrislider @n grve excichicle ot sedium

for t@er a%t&é%lgl’edllérﬂ og\ﬂaﬁl caI’rE o@gxtggleg pﬁe QQ%E%E{% Hl% hr@ ai‘he %ﬁannaceutwal

rrp08|t|0n y at or ora atlon .
COmHﬁFlé‘h’P@rbé pdaptef fof %H lehcﬁa 191 RATCRIFERL ﬁ’é‘ﬁ?plfi‘é“%&‘%lw b§ aiipicrgg to the
patidnti@ the ffh loftaliletd, tapiuliee, abrogols ﬁlﬁalah@,bh}:@bﬁtpnes,afﬂstmne Syspensions, or the like.

8108 Qlribourla L A inySHABPR) e Qi Rere AR W Smple, with an inert

suspensi-ons, he conpound of  t he present
g ST BT Wg*yreffed %r vk stoe fhe BrRsE R OfF ! th?f@ﬁu%fﬂmwtéaﬁon the
compduhds n@fi bd iR@Fporatttl itleexcipiits @d peed inglse foum of Ghipts.eostes) capatls, elixirs,

susp%rgghs yﬁl.{p Y Evgirers tcﬂ&uﬁé’éﬂ%ﬁ tl%fhké) rﬂlase BJEEAE&%QI% léﬁduﬁi contain at least 4% of

the compound of the present invention, the active ingredient, but may be varied depending upon the
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conmpounds may be incorporated with excipients and used

in the formof tablets, troches, capsules, elixirs,
wWOQo®sEnSi ons, syrups, wafers, chewi ng guns aau/uSh®e/041266

i ke. These preparations should contain at |east 4% of

the conpound of the present invention, the active

i ngredi ent, but may be varied dependlng upon the WO

2007/ 053346 PCT/ US2006/ 041966 -45 particul ar form and

may conveniently be between 4% apout . 70% of
particujgs ifcglh gndaay eqqgenigpiiybe betpgen 4 é’ﬁ‘b@ﬂ‘ftgg‘ﬁ’ P tg e1%1g?§glbe dln% hﬁme amount of
the coﬁﬁ(ﬁﬁcﬁﬂéseﬂt fh cOmpERIaes isisauhshat ssuiabhodagratill be abtrived Direfertid s age

composmons ande e%ti) ;atﬂ)h c? e pREST VR ma§mfa§ﬂ1ﬂeﬂ B BetBIE well known to the
P A Tons of Tthe present invention may be

skille ﬁ@¥n1ned by methods well known to the skilled
arthk @88ts, pils T:li;ﬁulésaxhicﬁetsspd 1 litesnay alsqmuthie gne of mere lhgtse foligydng
adJuvang ebmdelk ?xgﬂ?%)lo Jgﬁ@ h§c9 trosy bﬂ/l &ﬂﬁos@ rmlmrﬁtaﬁhﬁe dei@osk gm,n g

i do X
excivient]  GIIGRETI OBy &?@?Salniﬂffﬂ%y allps afide o 6"?931“}{’1 pE‘?S?‘y
dlsmt@éﬁhgligﬁiﬂstsﬁch@f cetis¢arhelivss, cgaspdvidars; soditn ptgrhh gl}/cabtedg)@ starch and the
like; h%}n%’n%%lgc){ 8 %a%rl oflém gtga!rété" Lt&ﬁ@ ac, ta@oﬁ@h&ééﬁﬁﬂa@%@&%ﬁbﬂﬁl@ghdams such

cgr ol w% gent s usuch S\S Fs Ftearr[lg sof%?te80
as collojdals et dRsie %?gﬁ‘ﬁﬁ YA UG ﬂf’é’ Rpae and pely EAand
sweeténi® agduis kieh ast sdrdse asptrsuns wicheokesin melppreddsi urn fiaveriae aget such as:

peppe%rglgtglg nl%/l ﬁﬁéygﬁ: of aja.&,e ﬁgvohﬂ/gd W@ﬂﬂ@&(ﬁ@e WRgehAbh &pﬁlllel, it may contain,

t's suc as c I dal si

in ads g raategigls. pf tlgglbovg 585 l?l (g i?f suglm P%¥eg1y%n Og)f)lgzdll ora g@%&i Bller
dosag8 it forfd mayscmh ethérvgricagmeuitrsls $uohodify the physieab fem o gefﬂgpag%_% for
examég a® &gtﬁlgé rﬂn{s] tﬂ)?e}’s P Sill@xg'gf%g C&Fed it :lu@éf Aoy pRER Reth@itktitose,

polynfepha%qg?sr@ %trh%gqﬁmg ?%ént%j é}g‘g‘% %a% %%/x jing 18 Fc?dmon ¥oq£]e3)resent fompounfls
sucrofeRY a S@Etmigngent dnf cauidid iptebepvatites dyra prslrcplglings afd f[aﬁ@ Ws used in
prepa}ﬁ%)tﬁese @anl)ds thp@Sl&d?lE gﬂoﬁﬁ béﬂﬁ%a@ﬁhcﬁl@l MiRtahylodfdicgh He ghouftk used.

her oS
A preée(nﬁ%ﬁon@gpprbl&gew B¥ ?dgFlg ?(?/e gtme%la}fr{eo 1d%nﬁgq1¥ d%SSEIeé: &’tisp?f a compound
of Fofuld Ihfellah@s Bygike adfition of b eolutid® C(gxmq)féo "/rdydremfopﬂ@gta-cy]:}?é@mm

5% e Le@lﬁl%seod'S"/pénltlko%WH@ﬁ) @RakRd.. W th sugar,
[ OXypr 0

Ot H’ b coppoypgs %EF %@*ﬁ%’%g gelg‘%;#% 6@360% oeer a¥vr£% tdgsggerré{ngg glg)?? exarg‘n
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Formula | are generally effective over a w de dosage
range. For exanple, dosages per day normally fal
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t han adequate, 25 while in other cases still |arger
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way. It will be understood that the anount of the
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route of adm nistration, the actual conpound or
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-46 WE CLAIM 1. A compound of Formula I: RX N ~NI
iN NHHRZ 5 where: X is selected fromthe group
woanwiistisng of 0 O Nu R3 rN R3. NI |l and OpCEiUs2006/041266
(ii) R is A-C4 alkyl, C3-C4 cycloal kyl optionally
substituted with one or two substituents selected from
the group of Cl-C4 al koxy, nethyl, and
trifluoromethyl; or Cl-C4-4&tkylhalo; 10 RZ i s phenyl
optionally substituted with C-C4 al kyl, or pyridinyl
WECb‘g‘Mionally substituted with CI-C4 alkyl; R3 is amno,

Cli: C4 &l dsyipoundGdfFahulalikoxy, Cl-C4 al kyl hal o, C3-C4
cycl oal kyl optionally substituted wth a substituent
selected fromnethyl, trifluggonethyl, or hal o; phenyl
or thienyl each optionally stiguted with a first
substituent sel ect fromdh consi sting of
hal o, CI-C4 al kyl, % -JIA 5.8l koxy, and optionally
further substituted cond substituent sel ected
fromhalo; or a pharfa”acgutl cally acceptabl e salt
thereof. 2. A conpound of Claiml where Xis ONR3

5 whereg 20 3. A conpound of Claim1l or Caim2 where R2 is
4-% Bkdfdcted fom e grompourirtinggdt any of Clains 1 to 3 where
Rl is 1-methyl-I-cyclopropyl, 2-fl uor@ I,
di net hyl - et hyl\y ~ | uor o- -fI uor n%t hyI
- met hyl - et hyl . ‘-5@@\]molwd of nyNof ai ms 1 to 4
where R3 is 1-nethy Cl opdopyl - 25 6. A conpound
of Formula I: WD 2007/ 03346 PCT/ US2006/ 041266 -47

@) @)
R!is C;-C, alkyl, C;-C4 cycloalkyl optionally substituted with one or two substituents selected from
the group of C;-C, alkoxy, methyl, and triftnoromethyl; or C,-C, alkylhalo;
10 - R? is phenyl optionally substituted with C,-C, alkyl, or pyridinyl optionally substituted with C;-Cs
alkyl;

R? is amino, C;-C, alkyl, C;-C, alkoxy, C;-C, alkylhalo, C5-Cy cycloalkyl optionally substituted
with a substituent selected from methyl, trifluoromethyl, or halo; phenyl or thieny! each optionally
substituted with a first substituent selected from the group consisting of: halo, C;-C4 alkyl, and C;-Cy

15 alkoxy, and optionally further substituted with a second substituent selected from halo; or a

pharmaceutically acceptable salt thereof.

2. A compound of Claim 1 whete X is
N )\/O
e
20 3. A compound of Claim 1 or Claim 2 where R? is 4-tolyl.

4. A compound of any of Claims 1 to 3 where R is 1-methyl-1-cyclopropyl, 2-fluoro-1,1-
dimethyl-ethyl, or 2-fluoro-1-fluoromethyl-1-methyl-ethyl.

5. A compound of any of Claims 1 to 4 where R® is 1-methyl-1-cyclopropyl.
25 6. A compound of Formula I:
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1-[1-(1- Met hyl -cycl opr opanecar bonyl ) - pi peri di n- 4-yl oxy
w-20mg8a460! | n- 4-y1} PCT/US2006/041266

-3-[5-(1-net hyl -cycl opropyl ) -2-p-tol yl -2H pyrazol - 3-yl

]-urea or a pharnmaceutically acceptable salt thereof.

7. A pharmaceutical fornulation conprising a conpound

of any of Claims 1-6 5 in*Eombination with a

pharmaceutically acceptabl e exci pient, carrier, or

di | uent. %—1 %
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H H O

1-{1-[1-(1-Methyl-cyclopropanecarbonyl)-piperidin-4-yloxy] -isoquinolin-4-yl}
-3-[5-(1-methyl-cyclopropyl)-2-p-tolyl-2H-pyrazol-3-yl]-urea

or a pharmaceutically acceptable salt thereof.

7. A pharmaceutical formulation comprising a compound of any of Claims 1-6

in combination with a pharmaceutically acceptable excipient, carrier, or diluent.



