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BACKGROUND OF THE INVENTION The p38 kinase is a
Wmlto(gensactlvated protein (MAP) kinase that belongs to thePCT sz()(m/o 1644
CAiReImeonine 5 kinase superfamily. This kinase is activate
extracellular stresses such as heat, UV light, and osmotic stress as well
as by inflammatory stimuli such as lipopolysaccharide. When activated,
p38 ldnase phosphorylates intracellular protein substrates that regulate
the biosynthesis of the pro- mflammatorly I%(toklnes tumor necrosis factor a

(TNFa) and interleukin-1( ytokines are implicated in the
pathology of a number of chronic mflammatory disorders (Lee, et al., Ann.
N.Y. Acad. Sci., 6984 CHORTONDOH DRE dibadner, Curr. Opin
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The present invention provides new inhibitors of p38 kinase useful for the treatment of conditions

resulting from excessive cytokine production.”



Z is selected from the group consisting of Y I, N and X is selected from
the group consisting of 4 0 yO rl IV'J~' R-' 'yN N~R3, /N Ra ~ and NYRs O
O (i) (ii) (iii) R" is C1-C7 alkyl optionally substituted with one to six
substituents selected from the group2 consisting of halo and C1 -C4
alkylhalo; C3-C6 cygiealkyapiianallssehstitied wigione or two
subsfitugnts,selgeted from the group cansisting of C1-C4 alkyl and
trifluoromethyl; or trlmethylsqul; 2 I1s phenyl optionally substituted with C;
-C4 alkyl, or pyridinyl optioRally sub(sﬁituted with C1-C4 alkyl; Y is

hydrogen, C1-C4 alkyl, halo,/oriC1-G4 alkylalo; R3 is C;-C7 alkyl
optionally substituted with C3+€6 eycloglkyl; C1-C4 alkoxy; C1-C4
alkylhalo; C- C6 cycloalkyl optignally substituted with one to four
substituents selected from theRgroup of C;-C4 alkyl and trifluoromethyl; or
whepyridyl, phenyl or thienyl each optionally substituted with a first substituent
selegtedkifrauthearoun carsisting of. halo, cyano, C1-C4 alkyl, C1-C4
alkylhalo and C1-C4 alkoxy, and optionally further substituted with a

second substituent selecte f\m he gr of C;-C4 alkyl and halo; and
R4 is hydrogen or C1-C4 \al yl;or a phar‘ X utically acceptable salt
thereof In a second aspeet, e %“b idedha compound of Formula I

2a OF 'NYN, 011 NN\NF HHY
|-(5-te¥t Byl Zop-tesl ploPpRpFERONS-yI)-3-{6-[4-(2,6-difluoro-benzoyl)-pi
perazin-I-yl]-2-methyl-pyridin-3-yl}:urea or a pharmaceutically acceptable

salt thereof.
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R' is C-C; alkyl optionally substituted with one to six substituents selected from the group
consisting of hale and C;-C, alkyihalo; C5-C; cycloalkyl optionally substituted with one or two substituents
selected from the group consisting of C;-C, alkyl and trifluoromethyt; or trimethylsiiyi;

R” is phenyl optionally substituted with C;-C, alkyl, or pyridinyi optionally substituted with C,-C,
alkyl;

Y is hydrogen, C;-C, alkyl, halo, or C,-C, alkylhalo;

R® is C;-C; alkyl optionally substituted with C;-Cg4 cycloalkyl; C-Cy alkoxy; C,-C, atkylhalo; Cs-
Cscycloalticyl optionally substituted with one to four substituents seiected from the group of C;-C, alkyl and
triflucromethyl; or pyridyl, phenyl or thienyl each optionally substituted with a first substituent selected
from the group consisting of: hale, eyane, C,-Cy alkyl, Ci-Cy4 alkylhalo and C-C, alkoxy, and optionally
further substituted with a second substituent selected from the group of C,-C, alkyl and halo; and

R” is hydrogen or C,-C, alkylior a pharmaceutically acceptable salt thereof.

In a second aspect, there is provided a compound of Formula I:



In a third aspect, there is provided a pharmaceutical formulation
comprising a compound as defined above in combination with a
pharmaceutically acceptable excipient, carrier, or diluent. In a fourth
aspect, there is provided a compound &s defined above or a
pharmaceutically acceptable salt thereof for use in the treatment of

cancer. In a fifth aspect, there is prov(i)ded the use of a compound as

defined above or a pharmaceutically accéptable salt thereof for the
manufactyre of a medicament for tiw€ tredtment of cancer. The present
disclos_u_re Iso p_rqgide_s/agg 10d.of | ibiting p38 kinase in a mammal
comprising’ a mln/lgernﬁg tola mammial in need of such treatment an
effective ampun fa\cﬁﬁfé\]und of Formula | or a pharmaceutically
acceptablef%ﬁltt erebf. The present disclosure also provides a method of
suppressing the production of tumor necrosis factor a (TNFa) in a
mammal comprising administering to a mammal in need of such treatment
an effective'amount of a compound of Formula | or a pharmaceutically
acce}ptsa}tlgrlngallt_ th%?% _§ ;Ifhs_prtlaga_nt_di_s,)c!sosure glso prl())_vgdes a method
of s%@;ﬁgs{ﬁﬁzpﬁﬁigﬁ;é@%l}qﬁﬁéﬁl%ﬁﬁ-i@‘ﬁf_ Ry P mammal
comprising administering to & mammal in need of such treatment an
effective amount of a compound of Formula | or a pharmaceutically

acceptahlesaltiharact. Ihe prasarisdisclosure further provides a method
of rgafing candiions /S HIing. rom, XGeseIve sLIoKIne RIOMRION I fung o
mammal comprising administering to a mammal in need pr? such treatment
AR R B PEs St APt BF A S BN GF B0 fifftita o ™
pharmadeuticamractestabcsdidtherenfoTAepreSemnt diselosureisgceutically
accpraMicies teeg thad-0f tnhibitingthre.gcawth of a susceptible neoplasm in a
marmma}{fg%pg{s@@ga adminisiering.o-a mammakindsead.Qf.such G RREM Ly
accgpgégslgﬂkgllgo g ora heonla'lang%%e %P :in ntiLélndeloffoFr%{mu g?m'ex?tro?cgngrrmaceuncalIy
acceptable salt thereot. The present disclosure also provides a method of
inhi Hﬁpﬁﬁ@'ﬁ%‘té@f&’éﬁei P8 R ES A S SING A i FteRr Pt RFA AP ine
adriypiveed: of suehntrbiatvent aqp3Bankib tirgameentwf o compouddidprmula b ora
phdneitsuglally araphasmaceutically acceptable salt thereof. The present

d iSCLﬂ%%%sé}lﬁ 9143[6%}{119 §l§oaplmqidn%tht5§ @%i QQJ@&I%@%%%&][&!MM% itﬂn?or T1eCTosls

. mammal comprising ladmln,ls,terlng_t,o amammal in n}e_ed of such -
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figsHehr mgedlicatyraseepianiels b thdroofeortre presamblistidsne also
provides a pharmaceutical formulation comprising a compound of
Formula | or a pharmaceutically acceptable salt thereof, in combination
with a pharmaceutically acceptable excipient, carrier, or diluent. This
disclosure also provides the use of a compound of Formula | or a
pharmaceutically acceptable salt thereof for the manufacture of a
medicament for the inhibition of p38 kinase. Additionally, this invention
provides a compound of Formula | or a pharmaceutically acceptable salt
thereof for use in the inhibition of p38 kinase in mammals. Furthermore,
this disclosure provides a pharmaceutical



composition adapted for the inhibition of p38 kinase comprising a
compound of Formula | or a pharmaceutically acceptable salt thereof in
combination with one or more pharmaceutically acceptable excipients,
carriers, or diluents thereof. This disélosure also provides the use of a
co Qlﬁligden fdec (I;gn dl glo %r@%cgharn%g‘c l’flts!l(l:pa[ili!gsmncg %e%trgpdcqlsal m %‘:nf% f(IL
the manu%acture of a medicament for the suppression of prod uction
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compatbYUREPEE Erhrita e bharrr B HEARF Acceptable salt thereof for
use Thethressu gpressiofitifte productibriof ttamtos pedrogis dalttar fpm excessive
eyt ba)iiaimammalsnbu therios edthiseisg| asurexpiovidesa of such treatment a
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or a(phahQ}eAdalitiQualyn this giselosure provides a compound of Formula | or
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interleukin-1p (B~18). Additionally, this disclosure provides a compound of Formula 1 or a
pharmaceutically acceptable salt thereof for use in the suppression of the production of interfeukin-1p {IL-
1) in mammals. Furthermore, this disclosure provides a pharmaceutical composition adapted for the

suppression of the production of



This disclosure also provides the use of a compound of Formula | or a
pharmaceutically acceptable salt thereof for the manufacture of a
medicament for the inhibition of metastasis. Additionally, this disclosure
provides a compound of Formula | ot a pharmaceutically acceptable salt
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DETAVLED DESCRIPTION OF THE INVENTION

The term “p38 kinase™ is taken to mean the p38c and/or p38) kinase isoforms.

The term “suppressing the producticn of TNFo, (IL-1R, cytekine)” is taleen to mean decreasing of
excessive in vive levels of TNFo, TL-18, or another cyiokine in a mammal fo normal or sub-normal levels.
This may be accomplished by inhibition of the jn vivo release of TNFw, 11-1{, or another cytokine by all
cells, including macrophages; by down regulation, at the genomic level, of excessive inm vivo levels of
TNFau,
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are included in the names of them. Compounds of the present invention
are amines, and accordingly will react with any of a number of inorganic
Wg)n%%gor anlc acids to form pharmaceutically acceptable ac:ldﬁ%q%g%% 41 644
a & term ! ‘pharmaceutically agceptable salt” as used herein, rete
to salts of the compounds of Formula | which are substantially non- toxm
to living organisms. Typical pharmaceutically acceptable salts include
those salts prepared by reaction of the compounds of the present

invention with a pharmaceutically acceptable or a}ﬂl%lor |n
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aco

284
derBuauBRRHOTBIEE TRy Eﬁﬁﬂeﬁeﬁ%?oe R e n of

& mass eXanSIO %
e

Comotdsofitidprarsytinsod ewelsgimliEHtiar PP R RiTHaD o
aishhibitien At thisprecassheplesehtsia o fhiking PP fé?a%fﬁﬁfﬁii‘ﬁﬁ’(‘}
carl AR &a&pm?s@&&oaéoaiaﬁmmwmfmm Ayrlohid e toRRSICS the

pre?fz];?;%%% 1519 redd e %ﬁ?&M%ﬁ%QEM@&MeMH@M@ Batem disorders, such

chemotherapy (J ah Folkm n enay bitqr giogenesis,
as mwg&mﬂwﬁlﬁe@z %% %nsoz(i1 éiigggé e ﬁuﬁrpﬁe‘
99/32111, WO 9923091, WO 04004720 WO 13072569,

Most sokid tumors increase in mass through the proliferation of malignant celis and stromatl cells,
including endothelial cells. In order for a tumor to grow larger than 2-3 millimeters i diameter, it must
form a vasculature, 2 process known as angiogenesis. Suppression of tumor-induced anglogenesis by

angiostatin and endostatin has been reported to result in antitumor activity (O'Reilly, et al., Cell, 88, 277-
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pages 65-82, Wiley-Liss Inc., (1998)). As inhibitors of p38 kinase,
compounds of the present invention, therefore, are also useful in
rowth of susceptible neoplasms. Schultz, R. M. Botegtial 2fp38,4
Wﬁi\@}&lnase inhibitors in the 10 tregtment of cancer. In: E. Ducker (ed.),
Progress in Drua Research, 60, 59-92, (2003). A susceptible neoplasm is
defined to be a neoplasm that depends upon p38 kinase for its survival,
growth, or metastasis. Susceptible neoplasms include tumors of the
brain, genitourinary tract, lymp, tomach.Janvix. .and drg
285 (19875, %ﬁf@?ﬁtﬁ‘sp?ﬁ\/?‘“f %’Fé eBrz;%%?% eeteéirsfnowguscelptl glngeeo%ﬁtsgs
JacksouSedl.i . hermyeddip . IS EES r?%cﬁ 7&??‘?&[&5&?@5? el}‘IE‘ISC u %
compoR@RcSMaleekangreanoincnid (KRG feeliienet dinoRRS ¥t ‘ﬁ‘é 197 Eell
the M%ﬁ&@h?&é’éﬁ&;&%i pRieREE eatoliofTardnGh et AlbisEPBRED t©
s S AR LA ROAN s Sl hiMclshinkiGanoetcOd bd2002);
chem z@ayj %? ]l?ntral ncd\c?'gcoelé RESuRbs Al L2004 ngasfieeac ama,

ssoc. Cancer Res., 43, 9(2002)) colorectal
page%ér%n‘&ﬁﬁﬁ&%‘@“"x b‘??&))et aI Cancer Res,, 61, 1727 2001)), &

m&lsgﬂdn@meﬂa%ﬂi‘mﬁf(@%@ﬁ%ﬁ ﬂ@tPﬁ’Feﬂffﬂﬁe SEXES ufiglﬂ%
mm@g@fg»mzesﬁmmmmmg|@gehe&%ﬁo@qmdr@@éﬁo%f’@rfﬂfﬁﬁﬂﬁ%@%fE&he
reanREEN tAMENtoEbR ptsa il pihesinhibiticsan g 60BN PhetestesiPU .S,
neopl.mﬁ%t #6,414,180. .S s Raleni#6,335 336 Ruithermererostippressionsof

als mdmatc;%for the %rt%ag LARGLRAISVERtigRAkcachexidotamAsHRY
SusegHAPERRE PR ERCe about%alf of‘%? ncer patients, et
A L Q‘“%%@ﬁ%‘sg
applibady behaHdetive dmee LR é?ﬁ%?%éﬂd&‘ﬁg\ﬁ?ﬁr%@ﬁ&%oheé’ %Sg
RespinfiBREA B6LI0ajime(260l piaarimolodyChas s A7 oBi ABaTo#
(200551 IHOMALS (5 n@ﬁ&gﬁeeetgal Mﬂjmmmgypg@&_mﬁézﬁ)@@ﬁ%ﬁa
gasir i%‘%ﬁmi 13%;[ e@lﬁl BIacs N %Lsd%@ﬁe?f{&sfﬁﬁ (ﬁﬁg}?f{a‘ﬁ;}iﬁgcmomas {s.

5 Use erein oy S.l0:R StRAIGLQE

X“"}ﬁréﬁ%h%@—‘ﬁ%ﬁovﬁl %Jﬁatg bl nlEC R

al”phatlc chain of one to seven carbon
MetastoindantGaehides, but is not limited to, methyl, ethyl, propyl, 30

iSoprapylkrhitylsiigaistityl, tertseieylo RN PenEsa e FHEIBIA e b
mmb%nfé?p@%mtmmga&e@amathm iserefinitio SOLEStEres #CB5C 2 a Rthemere,

supjgc'I Fslsglgnh?%cx s Sy t%lh&%a@tﬁ%@%d E}@J%SQ(@O‘&EE@*@N eishianchesalkyl
r

aln avm

om_ one to four c t . o
EX?WW%IP@P@%%WI%% ssr pasients %bﬁ}m OINg. a.t taghed E@ g1 EXN9eMma

$ihchide met OXy’ £thoxy, pr 0XY. %Qmawx viral conditions

|sopﬁ'@p@wfb@t@%§m¥é’fﬂm ACRIIN g usec? erein the term
such Bedetheefers. lusrehiorink tmoralers mm%ﬁ%wﬂq@)amwmésgﬂegﬂ el
n%ﬁ%i@(ﬁel@p@mﬂ%dvhemm} ASIUEEGLh Srein it cbros KAl Geag)Soia Sy, 95,

747r % 8 [R8{;1-C4 alkyl substituted with up to five halo “atoms. Typ|ca|
Slsﬂrﬁii&?éme?%lgl t(alrt e"%%ngl ie-mathyinaleiilvaramet i einihatasted
i

alipghpiie FREY Rféanmee‘ﬁﬁd? %?%@Z%Wé%%% ?lnglltjecy Q%@ﬂ&ﬁ dabubdhalo

isopropyl, butyl, isobutyl, tert- butyl, pentyl, hexyl, and beptyl. The term Ci— - allkyl™ includes within: its
defmition the terms “C;-C, ally?”.

As used herein the term “C-C, alkoxy” refersio 2 straight or branched alkyl chain having from one
to four carbon atoms attached to an oxygen atom. Typical
C:-C, alkoxy groups include methoxy, ethoxy, Propoxy, Isopropoxy, butoxy, tert-butoxy and the like.

As used herein the term “hajo” refers to a chloripe, bromine, jodine or flucrine atom, unless
otherwise specified herein.

As used herein the term “C-Cy allcyhalo” refers to 2 C,-C, alkyl substituted with up fo five halo
atoms. Typical C;-C, alkylhalo groups include methylhalo, triffuoromethyl, ethylhaio, bisfluoromethyl
ethyl, propylbale, isopropylhaio, butylhalo, fert-butylhalo and the like.



As used herein the term "C3-C6 cycloalkyl" means a fully saturated ring
comprising carbon and hydrogen atoms and includes cyclopropyl and
clobutyl, Certain classes of compounds of Formula | are preferrad iad: .
W i%‘g}geﬂ?%%itors. The following paragraphs describe such preferred
classes: 5a)ZisY b) Xis4 N R4 c) R is hydrogen; 10d) Y is methyl; e)
R'is CI-C7 alkyl; f) R'is tert-butyl; g) RZ is phenyl or pyridinyl, each
optionally substituted with methyl; h) R] is 4-tolyl; 15 i) R' is phenyl or
thienyl each optionally substituted with a first substituent selected fram
thésgreiseB s Smg ﬁ%fé?&%%ﬁ“&?”éﬁ&gf éalé%, c%4 aPkthgan and
hydrogel- @hedibinsiud eroprionamy RiftREP substituted with a second substituent
setegiadikarvibengsos SFEREA syt e FRSTFREHReMA ClibEituted

a0 R:fif! Substimentsatected from the group consisting of halo, and

fatahber sugsétited with a second substituent selected from the group of

CI-C4 alkyl and halo; 20 Ic) Thespompound of Formula | is a free base; 1)
The compound of Formula I is a §alt; 2) The compound of Formula | is the
mesylate salt, Preferred embogifﬁ;eﬁg of the invention include all
combinations of paragraphs ay*m#Other 25 preferred compounds of
Formula | are those where X is as described in paragraph b); R' is as
describedin paragraph e); R" is as described in paragraph g); and R4 is
as described in paragraph c). It is alsoRpreferred that X is as described in
_paragraph b); Rl is as described in p &ph f); R2 is as described in
paragraph h); R3 is as described.in paragraph i); and R4 is as described
in paragraph c). It is particularly pkﬁeﬁég that X is as described in
paragraph b); RZ is phenyl substituted®n the 4- 30 position with Cr-C4

alk)éi}vlt is ﬁ@g%é[ gg% C?,rred that X is as described in paragraph b). The

f
following compou _e is also most especially preferred: WO 2007/053394
PcHUS2008R5HT 644 8
3) Ri is C1-C7 Eﬂkyl;

£) R is tert-butyl;

) R? is phenyl or pyridinyl, each optionally substituted with methyl;

) R* s 4-tolyl;

1) R® is phenyl or thienyl each opticnally substitnted with a first substituent selected from
the group consisting of: halo, cyano, C-C,y alkyl, Cy-Cy alkylhalo and Ci-Cy alkaxy, and optionally further
substituted with a second substituent selected from the group of C-C, alkyl and halo;

i) R® is pheny! substituted with a first substituent selected from the group consisting of halo, .
and further substited with a second substituent selected from the group of C;-C, alkyl and halo;

4] The compound of Formuia I is a free base;

D The compound of Formula 1 15 a salt;

m) The compound of Formnla I is the mesylate salt,

Preferred embodiments of the invention include all combinations of paragraphs a) —m). Other
preferred compounds of Formuia I are those where X is as described in paragraph b); R} is as described I
paragtaph e); R* is as described in paragraph g); and R’ is as described in paragraph ¢). N

It is alse preferred that X is as described n paragraph b); R i as described in paragraph f); R”1s as
described in paragraph h); R is as described In paragraph 1); and R*is as described in paragraph c).

1t is particularly preferred that X is as described in paragraph b); R? is phenyl subsijtuted in the 4-
position with C:-C, alkyl.

It is most preferred that X is as described in paragraph b).

The foliowing compound is also most especially preferred:
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OF\IOHNI~NJF/ Nx~NNHHNIO O OH The compounds of the
present invention may be prepared by a variety of procedures, some of

which are illustrated in the Schemes below. it will be recognjzed. f
WOAHR 3rt that the individual stgps in the following schelyrr(?e%éh %%‘/)&%I%M
varied to provide the compounds of Formula I. The particular order 5 of
steps required to produce the compounds of Formula | is dependent upon
the particular compound being synthesized, the starting compound, and

the relative lability of the substituted moieties. So&ne bstituents have

been eliminated in the following schemes for the akejof clarity and are
S lﬁ@

not intended to limit the_teaching of the sq@'te way. Compounds
of Formula | and intef ediatesothere \b;Jprlg as illustrated in
the following 10 schepfie Wherein R}, R2, and X are as previously defined:
15 WO 2007/053394 PGiT/ f644 9 SCHEMEI Rr X O~I X N

/
~"NTIN NNNHH :R?a FBrmuta | Amifte (a) is reacted with an

appropriate isocyanat carbonate, such as"Byc&zolyl-z,z,Z 5
trichloroethyl carbamateyto provide compounds of Formula I. For
example, a solution of thle amine (I equiv.), trichloroethyl carbamate (1
equiv.) and a syitable base such as.dii I i D}, DI
o R B b e ol v
whichcHiEyASA RIS &Y i AR EIHReE” dgeys?%a com ound may then be
steps isGilefeltheingkciemecrssuryid aesifs de SUPRBEIAg TR GhniqUes well
of stk NRMRed R theiar rsuchpashiiTvatdgh gk drpienrge EH@“&BMB’&??W Biine
sy Rl Thgfeauisite-amines:ere preparetimsiihostiatet hetdiim
nave DENEME 2 wherein X 15 3 iR P i definee: SCirthbh@nded to timit the

teaching of the schemes in any way. ' .
Compounds of Formula I and intermediates thereof may be prepared as illustrated in the foliowing

scheme wherein R', R?, and X are as previously defined:
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20

XX O'NTIN H2N iN 15 b a The nitro moiety (b) is reduced under
standard reducing conditions, for example with hydrogen in the presence
of a palladium catalyst, or sodium borohydride in the presence. of nic eIgI)ﬁ4
Waﬁg(ﬁﬁjésﬁéxahydrate in a suitable golvent such as lower alkSho Ss’?og? &t (il
acetate, to provide the corresponding amine (a). Such reduction steps are
well known and appreciated in the art. See Larock, R., "Comprehensive
20 Organic Transformations," 412, VCH Publishing, Inc., New York, 1989.
The requisite nitro compounds are prepared as illustrated in Scheme 3
below, wherein Hal is Cl or FS&HE¥E s C(O)R3 or a suitable protecting
group PC: WO 2007/053394 PCP/US2006/041644 10 SCHEME 30 OzN
[iN NIX, b(i) Hal~'(N'J iNOzN N (&'0zN b(ii)) H HN INX, z bfiii)
2-halo-4-nitro-pyridine (e) i a suitable o ic Ivg@gﬁch as THE is
reacted with an app@e 5 Z-Rydroxy pipet ing and sodium hydride or
triphenylphosphingto dvide the correspglndiﬂg substituted piperidine
b(i). Alternatively, 2-halo-4-nitro-pyridine (€) is reacted an appropriate
piperazine and a base such as potassium caghapate, sodium
tert-butoxide, or trietflylantine in a polar solvent, such as acetonitrile,
N, Anelieng tiayshbexrmaim (O sor B iorierBrViER theeaiPedponding
trichic RS tatechipR e dfibouhhezimingd! formeaplb (i iplasipn effhr editnf:
cquvi FEHIOA A HRRA T ERRY ek RGu(@NiiaesuiablaisdBopniieniisuCtrad.). o
-thanol, with 2RERRIORAR . AMINORIREHCinG iRihe. Arasemsesof 2 wuitable:
PotasHIR a8 “ S0dium carbonate. The s illed artisan.will ADRIRRIAE N bwn
desiragh e BPERIS AR SR RS BT b B D& Fiay Be Utllized in formation -
in the art, such as chromatography, to provide the compound of Formuia .
The requisite amines are prepared as iTlustrated below in Scheme 2 wherein X is as previously

defined;

SCHEME 2
b4
e 3
S X i
l =N
0N =N HN
o a

The nitro moiety (b) s reduced under standard reducing conditions, for example with hydrogen in
the presence of a palladium catalyst, or sodium borohydride in the presence of nickel(II) chloride
hexahydrate in: 2 suitable solvent such as iower alkanols, or ethyl acetate, to provide the corresponding |
amine (a). Such reduction steps are well known and appreciated in the art. Sge Larock, R., “Comprehensive
Orgayic Transformations,” 412, VCH Publighing, Inc., New York, 1989,

The requisite nitro compounds are prepared as illustrated in Scheme 3 below, wherein Hal is Cl or

F, and X’ is C(O)R® or 2 suitable protecting group PG:



of pyridyl isomers contemplated in the present invention. 15 The required
pyrazolyl carbamates may be prepared as described in the following
scheme, where R'and R2 are as previously defined: SCHEM
WRE'EATR 0" RaR CL O~ /\ Q RyA~7~t N/ CI CI N N 1(%%%#23 %134
Cl Rz m WO 2007/053394 PCT/US2006/041644 it 3-aminopyrazoles (m)
are formed through conditions well known in the art; Larock, it.,
"Comprehensive Organic Transformations," 79, VCH Publishing, Inc.,
New York, 1989. For example, an_a-cyanoketone (j) and a suitable
hydrazine or hydrazine salt (k)sl%%ﬁ?%/able organic solvent, such as
ethanol, are reacted at an elevated %r@%es. The resulting pyrazole
(m) may be purified using standay hn wsuch as chromatography
on a silica gel column. 2,2, richIoroethyL&hlorofonnate (n) is reacted
with an appropriately suldstituted 3- aminopyrazole (m) and a base, for
example sodium arbanate, potassium carbonate o@iéine, in a suitable
solvent, e.g., T iE/qg water/ethyl gcetate, to prewigethe corresponding
2,2,2-trich|oﬁ3§th; carbamate (0). The skille 1 an will appreciate that
the corresponding‘®arbamate may be prepared by reacting the 3 10
aminopyrazole with other active carbonates. Comp#unds of Formula I(i)
may be prepared as de‘mo\rlstrated in Scheme 5 below wherein R, R2,
R3, and PG are as previously defined, 4lis Q, N, or a bond, and R5 is C or
N: SCHEME- 15 Ri RI R, t7\ z,Rsr@UH\@I? ~-~-NNNNR~AHNO
R PG Ri H H deprotect (g) Formuiat{l) The-tomipound of Formula (f) is
deprotected under conditions well known in the an. For example, when
the protecting group is tert-butoxy carbq,%l, a compound of Formula (f) is
dissolved in a suitable 20 organic solvent or solvent mixture, suchas
dichlgremethanedand) tieaiedwittyal atvditsudhaEiyerseriore an approphae
4-hydroxy piperidine and sodium hydride or riphenylphosphine to provide the corresponding substituted
piperidine b(i). Alternatively, 2-halo-4-nitro-pyridine (e) is reacted an appropriate piperazine and & ba'se-
such as potassivam carbonate, sodium ter-butoxide, or triethylamine in 2 polar solvent, such as acetonitrile,
N,N-dimethylformamide (DMF), or butanol to provide the corresponding substituted piperazine b(ii).
The ammine of formual b(iii) is prepared by reacting a 2-halo-4-nitro-pyridine (¢) in 2 suitable
sotvent, such as ethanol, with an appropriate aminopiperidine in the présence of a sujtable base suqh as

sodiom carbonate. o .
The skilled artisant will appreciate that the procedures described above may be utilized in formation

of pyridyl isomers contemplated in the present invention.

The required pyrazolyl carbamates may be prepared as described in the following scheme, where

R! and R? are as previously defined:

SCHEME 4
H.N Q il 1
*UNH R Cl)ko a R
S ] c
\n/v —_— N~ TNH, ——— I?I 5
0 k 1‘{2 R Cl
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acid in dioxane or trifluoroacetic acid. Deprotection
ofN-protected-piperidine substituted urea (f) provides the substituted
wBiQ&g%i{é%gg)’ \(vhich is rggcted with a s'ubsti‘tuted carboxy!i%@gjgsgm%r4lé "
standard coupling conditions for ogganic acids and organic amines in the
presence of a coupling agent, such as N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (EDCI) or
dicyclohexylcarbodiimide (DCC), a 25 catalytic amount of
4-dimethylaminopyridine A‘;’%Pr?ﬁ?%l- %%@ ' OB) or
0- (B UBBAY AL égT’%/%% N -ffg{%%{]et I\}/I%Qplgg%@%&%&'ﬂ o an
"ComprebenslvaiesstioSprefeangions Y: SHHHetiyImie iRy s%}:?alg?g' solvent. such
o-cysmBemettiylenescioridareing cetotierie sEH B SERI NS FEF g Killed
chandllisanaill: appeesiaterratexainplesiof Rorlala (iraytipheFasadid
" chmlagegjmm with.fihespatested.pipgagines, including different N-protecting

G19UR%, SEN, 38, QAT RISl DAXEAHS e epolastio:procedures
~ to "30°form mtermed(iatp . Asuitable amino protecting arouR B e » SHehie
amm‘ﬁ’?%‘f@%%?{%&%ﬁ"ﬁf‘%@ Jholety, may pe utilized if necessary or.
solvertessirSBFTE SRRTGIRS O EHE FRTSE BE A BPIRBE & GF0UDS are We ? nown to
The sti-dskilecvanisemni=Fitat Sidlerraridanmegipres e iadhe pritefing
min G OMRR MaYihe Femaenechatsany convenient point in the synthesis of the

compounds of the present invention. Methods for introducing and WO
20Q7/053394 PCT1S2006/041644 .12 ramexing Biltegenand msygad, R,
, pro ecﬁng groups are \év%l sl%q\){vc@ é'%c;[hae agtks}g%,qfr%example, Greene and
R, s R POt SHTHS R Organic Synthesis, 3.d Ed., John Wiley and
Sons, New York, (1999). The sl@ﬁgé%ﬁésan will also appreciate that not all
of the substituents in the compounds of Formula | will tolerate certain

&\ reaction conditions employed to synthesize the compotinds. TQQSZE:/Z‘R“\‘ g
oie esﬁ@“ﬁq( introduces.at apco ient paint in thﬂtlﬁe§' N K/NYR'
) dcted ard ten’ mdgg or Yesired The
K ab reviations, symbol§ and:ternis uSed in the examples and assays have
the following meanings;.R-BuOH = n-butanol, DCC = ]
dicyclohexgicarbodiimide, DIEA = N&\-di-isopropylethylamine, DS &
dimethylsulfoxide, DMF = N,N-dimethylformamide, f‘ll = hour%@@g%&% e
10 Hipdroxybiaf 2EXAEEHIE) iR fiH R TirEOEBh MRS, BB o
wheh (B glivnethy laeninoprepiBeadtimylcarbortipdiele RO ChivTrely ¢ fepiuiadle
oreBlbVliasetaley Gl Qi atlanalicHiRQenaicthy rethe e sudnethigHerone
acid VA g&@%\@ﬁhﬁn‘g&gmmﬂi%ﬁ@é@)ﬁb@é@hﬁﬂdﬂ&%ﬁ%@&ﬁﬁ tetiratyadykea () provides

ammonjum fluoride, Tf20 = trifluqr hanesuflonic.anbvdridesanediit
fhe SRR f&%“ﬁjra@ﬁ”ﬂegp/gpei%% Rk r@% Lt such 25 N--
cong RO BFGTATHTE) 2 TG AR P SN LR D™

ISSO
. . - il . D arbodiimide (DCC),
dimgtyiestinpRBmRrS-pRER ISR THE P B IR BT ) H B 0T et et
catiel ahalet 7 6-dimethylaminopyridine (DMAP) and 1-hydroxybenzotriazole (HOBY) or O-(7-

azabenzotriazole-1-y1)-N,N,N | N -tetramethyluronium hexafluorophosphate (FIATU), or triethylamine in 2

suitable solvent, such as methylene chloride or acetoniirile, to provide Formula I (). The skilled artisan will
appreciate that exarples of Formula I(f) may ‘e prepared by beginning ﬁﬂ] ot’qsr protected piperidines,
including different N-protecting groups, such as formyl, which may require other deprotection procedures to
form intermediate {g).

A suitable amino protecting group “Pg”, such asa tert-butoxycarbony! (BOC) moiety, may be
utilized if necessary or desired. Technigues for the introduction of these groups are well knowa to the
skilled artisan, The skilled artisan will appreciate that the protecting groups may be removed at any

convenient point in the synthesis of the compounds of the present invention. Methods for introducing and
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mL of water and cool the solution down to 0 C. Add sodium nitrite (4.5
mmol, 0.3 g) and stir the mixture 20 for two hours, allowing to reach room

em erature Dilute with water and add ag. sodium hydroxi éﬁ t]
5 Uhir Biasic pH. Extract in ethyl gcetate and wash comgl%ef g%b86/&41644
layers with saturated ag. sodium chloride solution. Dry over sodium
sulfate, filter, and concentrate under reduced pressure to give 4-
methyl-5-nitro-pyridin-2-ol. MS(ES): m/z= 155 [M+H). Add phosphorus

oxychloride (0.6tnmol, .05 mL) and us pent chlorl ol
remoww%n@ws%wmﬁsr%n?sw?.ﬁm e R
p nevpy & Creicdynikesindc ?ée@%?é‘?%ﬁ‘bdé%‘ﬁéﬁ?ﬂ%h &‘G’i) Wash
combuamdd@ﬂmnmuayeasmmhtesatm@tébbﬁhe sheivemtchiBreE R ShF o BRF
1 will S QR R Haten filiaE capuyconoeRtEate binderoreaiic@bkpressiranty be

intrm% a%a 1&9&9&:& %@W&?s%&sﬂﬂﬂm p%%&i@ﬁﬁr@&m;ﬂe@cted aS NSCessary or
-Dichloro-5-nitro-pyridine Place 5-nitro-pyridin-2-ol (20 g, 143 mmol) in

desigyncentrated HCI (100 mL). Heat to 50 C and then W
e N T b ﬁé?"g A

meaBRsOABR O TPRERb BIARE Ht e FH BRI R ATRE N ’F‘fﬁ‘émﬁlleé’ T

DMSvashnaitfistater, DFF thsddglsiptryiendio i 1 B35 e0Y of

hyarsHR AR RO ADY Hilifm2sabpMS E), T I3 itk Riswepidsphorus

efi 10%%, &Q%&&%ﬁa@%&@l Eﬁmg&za& aouRd:hattom, taskanteeaiton €.

19 qunlte (15.mF, €0.9 el IOIONSC R s o 750 -

o-pyri &%FI mmol) in WO 2007/053394
mﬂ‘P@W@%@f(ﬂ&@ﬂﬂ i%d oS Héat Feaction to 120 C for 2 hours.

Pour reaction onto ice and tnﬁﬁ@é%%%ter Filter off the solid and

wash with water. Dry thorougBfyeteetigrld 19.95 g (86%) of the title
compound: 1H NMR 8H.¢400 -Midz1DMECHYSIRE (s, 1H), 8.97 (s, 1H). 5

Preparation 3 4 (5 Amine 6 methv, ridin-2-vll-piperazine-l-carboxylic acid
tert-butyl ester. HN N N4 Mech“imm?m mixture of
6-chloro-2-methyl-3-nitro-pyridi chem, 25.00 g 144.9 mmol),

tert-butyl | plperazmecarbo late (2 159.4m nd, .
trietRiralififrE s T HIC PIEF T pﬁ%ﬂlll?%&xgo @)ﬁ o OmL Weuric acid. Add76

at 50 C un der

ml pftvegendoriireoirsoni®s € F&r 2R R roBR
for fIAIG RLoAdEateitional tertsbutyl mzptp@mﬂﬁmﬁwéﬁwa{@im\ﬁ}yﬁﬁ?%d
sohlﬁ%ﬂd%%ﬁ@ﬁmahﬁs’i@ﬂ@ﬂaﬁ bt sadGao] dhebhesuling Syt 80u@sd ag.
50 um orlcge so%%geﬁrg' féem&%u&%m%u%mﬁy&&ﬁ&@%t&mpﬁﬂa&w gre@Weficlgive 4-

our, then add WP‘MS )l L‘RW{ he slurry to stand for 45 min then
meitey 2R RS Rake Wi Water 4 x 100 mL) then hexq ?§ rQO(Q JuIRETIeN

aw—dﬁ%@iﬂ?@?ﬁoﬁﬁ%’lﬁeﬁp@“ﬁ\%ﬂ i gﬂﬁl Fop D??gom

o) pipdragnksiiarboidiie-eldiP mreb it PeSer 42 bﬂé?ﬁtl;?ﬁﬁ’&% SRS (6 56
wa@s B9 YnyielfCMS(ES):nadmbRET of imi-Ha@zh81 yaturated aq. sodium chioride solution,

Dry over sodium sulfate, filter, and concentrate under reduced pressure to give 2-chloro-4-methyl-3-nitro-

pyridine.

Preparation 2
2 3-Dichioro-5-nitro-pyridine
Place S-nitro-pyridin-2-ol (20 g, 143 mmol) in concentrated HC1 (100 mL). Heatto 50 °C and then
dropwise add potassium chiorate (6.13 g, 3¢ mmol) dissoived in water (100 mL). Stir at 50 °C for 30 min.

Cool the reaction in an ice bath. Filter off the solid and wash with water. Dry thoroughly to yield 21.13 g
(85%) of 3-chloro-5-nitro-pyridin-2-ol. MS(ES): m/z = 173 [M+H]

Place phosphorus oxychloride (11.28 mf., 121 mmol) in a round-bottom flask and cool to 0 °C.
Add quinoline (7.15 mL, 60.5 mmol) followed by 3-chloro-3-mitro-pyridin-2-o! (21.13 g, 121 mmol) in
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Mix a slurry of 4-(6-methyl-5-nitro-pyridin-2-yl)-piperazine-l-carboxylic acid
tert-butyl ester (46.00 g, 142.7 mmol) in THE (750 mL) at room

temperature with Pd/C (5% Aldrich, 3.04 g, 1.43 mmol) the
WOR J(gd%% atmosphere (Parr shakey, 40-45 psi) for 6 hour Qcpllﬁésiﬁ%@ 644

(250 mL), and 20 subject the slurry to an atmosphere of hydrogen for 4
hours at room temperature. Add additional catalyst (3.04 g), men place
the mixture under hydrogen for 7 hours. Filter the mixture through a pad of

Celite 521(r), washing with THE and McOH then concentr %{ ffth
P"““l’édﬁﬁ%éeiﬁ@%%@tg é’o?\}?alérstﬁeo it ee“é%“fﬁ%%dﬁfn a pale plntﬁ pr 1158

solid gyd088H Wil lektdvl SUE Saspughly iy EoB IR PP r‘éﬁﬂé@?ﬁ%‘fﬁﬂv&@v ﬁ]d‘

MH-0ORNYNR0E, INER Branfersubstantially analogous to the procedures
described 25 above. Table MS(FS) Preparation Compound [MI-H]
Preparation 4 4-(5- Amlno pyrlcﬁmp‘ﬂgd;&dperazme -l- carboxyllc ac:|d 293

ne-1- 2932 p carboxyllc acid tent- ‘%uukest(%; WO 2007/053394
no6

PCT/US2006/041644 {14 14-(8 amjno pti7idin 2
vl)piperazine-l-carboxylic acig=tert-blrytester

2-chloro-5-nitro-pyridine (1.0 g, 6.31 mmol), piperazine-l-carboxylic acid
tert UYL ESEs: BbhS O6 Sufb M- anddretptaming (&7 & mls, 12.6
mmc{g tert—l)) Igitl nréjl l;tr?nz d%% xr%tg (ﬁ%@%t?5&2%1 0&&%15@9%11&@5@ 19 roeBmol) in
u

mper y acetate and water. Se arate orlganlc layer and
””BW%FPMH et AT g’ﬁﬂ%f’ﬁf@%&&”%&o%rﬁ Shiorida %%I?ect org el]gyer
overdligtoues MyRBDE; filter,| armraimoshirane (&ﬁ@é%tﬂ%@ﬁrﬁﬁ%@g E’fr@ "Ciord
hom-§ URiaGtd %ﬁgﬁig st% Hica gelehramaltoes aphy el adaghastir? 8%pom temperafire

AC hexc%n & tO iﬂ} :Lﬁog. @e%l@) Q£ stand for 45 mln then filter. Wash the cake with

i pyri din-

zine-l-carbox acl -y
R I Sl DL 5 i1
pﬁpex@ayr)lmg@aﬁml@@amyﬁﬁr&&m%ﬁt%?)’-tﬁfyé?{é? gf‘i% RN i
267 IVMEFEAGIAD:MeOH (20 mL). Add 10% Pd on carbon using EtOAc (5 mL).

Purgethewsastion.ameg then-apdidhycydgiemRepeatthetpergedfitbeyiciger
(46 %'9%4@5‘{1&?%@1@%%%% \dbdeachallonmethydrogrrarhstiiat reein
theg DLED G Bl 20 howrs.f &lﬂ sﬂasar%%%%;%gasa pad\ebEelieie),and

cake wi

oIIect the |Itrate and alys
subﬁﬁa@rs%d%@taamg}éﬁ? 8 i Jdrcgf: our g’l ?mﬁe o e Aﬁ&) mgﬁg% Lvst

e. WS(ES)P‘WE‘%W@@[MWWF@@E)QF& %ﬁ%&f&%fﬁ@ﬂa’&%ﬂ SRR e s,
Wmmwaﬂa@@mmm@m@gdmb@@r%@ title compound a4 pale
pink solid. (41.58 g, 99% vield, MS(ES+): m/z= 293 [M+HD.

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

above.
Tahle
. MS(ES): m/

Preparation Compound [VE+H)

. 4-(5-Amino-pyridin-2-yl}-piperazine-1-carboxylic acid 293
Preparation 4 fert-butyl ester

. 4-(5-Amino-3-methyl-pyridin-2-yl)-piperazine-1- 703.2
Preparation 5 carboxyviic acid fer+-buryl ester
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Table MS(ES): nt/z Preparation Compound [M +A] Preparation 7
4-(5-amino-3-methyl-pyridin-2-yl)-piperazine-l- 293.4 carboxylic acid
tert-bu | ester 20 Preparation 8 4 (5 amino 3 chloro n),ridin 2 v
WB.&%@E%F]%" i- -carboxylic acid tort-buty] ester Place T)USZG%/M}GM
2,3-dichloro-5-nitro-pyridine (2.0 g, 10.36 mmol), piperazine-I-carboxylic
acid tert-butyl ester (2.12 g, 11.40 mmol), and potassium carbonate (1.72
g, 1.2.43 mmol) in DMF (20 mL). Heat to 80 C 25 for 2.5 days. Cool to
room temperature and add ethyl acetate and water. Separate organic
layer and wash with water and, saturated aqg. sodium chloride. Collect

1
organic layer, dry over MgZS %—el?n'agd conc(gntrgtel%srer reduced

pressure. SitpeaeReEtRe s A B S ST Ay uting with 20%

Et@&eﬂq@xm@mwmgi@egg% (@gbmb, piperazine- carb0¥(y11c acid Yert-butyl ester
(1.76 $-63ahlong-Banitseypyticin-26y)-pipenaxine- h-oarbe e idrs - BUTHI 17
hourseég%{ td%ﬂﬁ@p%@aﬁ&%@%ﬂee% Rl@Gaer. Separate organic layer and wash with
water %&@ cp 2 nckturon 8}(&%’@ gﬁ}{&t% ﬁﬁ@%ﬁ@ﬂfﬁ@i&%&@@ﬁlﬂd&ﬁ&mﬂwﬁmer
mdeﬁé@?ﬁ?ﬁ%ﬂ?ﬁt‘ée (]r%'g;fpc? reﬂé’n etg noy 5 c';n i }9!% Qlﬁiﬁ Kf& ﬁ%‘)’oﬂggc :hexane to

coof the rea yof 08 S) il =
vieldgdd mﬁ?%b?%&?dﬁ%%%@‘h%%“i’%“%ﬁ?ﬂ)% B58ftions and <t at C for 2
309 [vptms. Add CH2C12 and filter through a pad of Celite(r). Wash filter cake
withGH2EHRandmetientliitiates-Adbosaicretod Hyns st b Ariorata ©
® Eg%\qt@ﬁbé? 51512%%@&@ @%S@pméﬁﬁgmmbaym)au%ﬂgwe@m@m
WL QARG L X BARKS, IRy VRS and stir at
hyéfﬁ{ﬁmz gﬁatﬁtgm ef% gfé)t‘g?;!ﬁ)gne ! derEWQd%?@Z]{Qé%@%ash the filter cake with
“"’“F’@‘?‘?@@f@ﬁé%ﬁ’féﬁl t?figl Fec m(ig! réssure. Sub ject residue fo.silica gel
EtO@hr@?H@Ed@r@ﬁﬁ?%ﬁﬁﬂﬁ&Wﬁ*ﬁ‘@@ /? EFORE R ne {6 yihd 1 9 g (63%)
compfutiie MEDontpotMdMVIB(ES): m/z = 311.2 [M-H]. Preparation 9 5 rac
((tr@’i@)ﬁ]e (B Amiias2dnstinds pyvriginng yi)Rantially analogous o the procedures described

aborz-dimethviTiperazin-I-vil-cyclopropyl-methanone N NJ ,N H2N Dissolve

mans-2,5-dimethylpiperazine (SOOm 4, 37 mmol 1.0 equw) in 15 mL of
anhvdrous_dichloromethane.-Add-di-tert-butvi-dicarbenate

NpaR]rak:fh equiv) dissolved in 5 I\Ajmﬁ)ﬁndiehloromethane Stir a t [ﬁ’]
temperature f g r 20 hours: Filter white SO|Id to yield 430 mg of

NBRGHENS 1D 2,5-GimetinipipragineSohr Rt NM}Q 24
(methanol-d4) & ppm-4- 1158 qarbolia acid g Jf— X _rln 67
AN PPt T AT )OI \u y

Preparation §

4-{5-amino-3 -chloro-pvridin-2-vl}-piperazine-1-carboxylic acid tert-butyl ester

Place 2.3~dichloro-5-nitro-pyridine (2.0 g, 10.36 mmol}, piperazine-1-carboxylic acid teri-butyl
ester (2.12 g, 11.40 mmol), and potassium carbonate (1.72 g, 12.43 mmol) in DMF (20 mL). Heatto 80 °C
for 2.5 days. Cool to room temperature and add ethyl acetate and water. Separate organic layer and wash
with water and saturated aqg. sodium chioride. Collect organic layer, dry over Mg,SO,, filter, and

concentrate ynder reduced pressure. Subject residue fo silica gel chromatography eluting with 20%

EtOAc:hexane to yield 3.29 g (93%) of 4-(3—chjora—S—nitro-pyridin—z-yl)—pipérazine—l-carboxylic acid rert-

butyl ester. MS(ES): m/z =341 {v+H].

Place 4-(3 -chloro-S—nitro-pyridin—z—yl}-piperazme-1-carboxyiic acid tert-butyl ester (3.09 g, 9.01
mmol) in methanol (50 mL). Add nickel(1l) chioride hexahydrate (10.7 g, 45.1 mmol) and ¢ool the reaction
1o 0 °C. Add sodium borohydride (5.11 g, 135.15 mmol) in portions and stir at 0 °C for 2 hours. Add
CH,Cl» and flter through a pad of Celite®. Wash filter cale with CH,Cl, and collect filtrate. Add
saturated ag. sodinm bicarbonate solution to the fitrate and separate organic layer, Extract aqueous layer
with CH,Cl, (2 x 30 mL). Combine organic exfracts, dry over Mg,S0,, filter, and concentrate under
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Hz, IH), 3.23 (dd, J = 13.6, 4.0 Hz, 1H), 3.12 (m, 11-1),3.00 (dd, J =12.7,
2.9 Hz, 1H), 2.49 (m, 1H), 1.46 (s, 9H),1.24(d,J=7.6,3H),1.15(d, J =
6.8 Hz, 3H). Dissolve 2-chloro-3-methyl-5-nitropyridine (31 .8
Wr‘?iﬁ%ffdf?@%quiv) and N-BOC-mans;2,5- dimethylpiperazin%{gg; rr?g,/%%ﬁﬂ
mmol, 1.1 equiv) in 5 niL of anhydrous DMF, add potassium carbonate 15
(251 mg, 1.82 mmol, 1.0 equiv) and stir the mixture for 20 hours at 80 T.
Pont the solution in a 1:1 v/v mixture of EtOAc and iced water. Extract the
aqueous phase with EtOAc (2 x 20 mL) and was gg | ined orgapi
reducdd prepiyi RS EP IS IHith E ﬁﬁﬁ“&ﬁ%ﬁﬁ%ﬁ’e‘*&lﬁ“&“é’%‘ |§P‘n/c°(%1[£$c?‘r%§x?§60 mL).

1.77 dDFYAhE tergrniceotidit @ msotitht Bdfte and concentrate under
reduced pressure to obtained a crude rac-

(trans)-z,5-dimethyl-4-(3-methz@@@gpyridin-2-yl)-piperazine-l-carboxyli
¢ acid tent-butyl ester. 20.MS(ESHY. 7 2B M AddGlethMrin
‘ )

dioxane (4.2 mL) to

rac-(n"*ans)-2,5-dimethyl-4-(3-methyl 5-nioro-pyridin-2-yl)-
piperazine-1-carboxylic acid tert-bytyl %?@715 g, 0.43 mmol) at room
temperature and stir. After one; hoNr gcencentrate under reduced pressure
to give 0.138 g of rac-(trans 2,5‘ﬁim{athyl-l-(B-methyl-5-nitro-
pyridin-2-yl)-piperazine mjniydrGchloric salt as a white solid. (quantitative).
MS(ES): m/z = 251.2 [M+H]..25 Add ¢ ropyl.c ic.acl :
ez o i e legon .
d%chimmeﬁ)@méﬂ(ﬁ*ﬁﬁgjﬂz@éiﬁ%%?ﬁ-ﬁ-fé%@#%{/ﬁ%‘-%frgfﬁy? in- iV)‘?%f}[jf)lpnérazine
dichidieryieiroC D riccsaltepBebBug @ Brhorim BRI VR S0 (el 35BS B OTER™
25 dihR iPieratic2 s AL} AL HOOMR. (terhpetatifenmeel N2IEIMesers. 'After’
Hz, ane;houl; saneeniiais tesgh e iasidues Bubject Tesidie @) silicamgl), 1.46
(S 9%;%???((}@@& eIH{ ’W;tgn‘gﬁzfgﬁg:AcOEt 50-70% to give 0.114 g
" “rac-cycl - g

yclopropyl-[(trans)-2,5 3 0., ., 5 iv) and N-BOC-frans-2.5-
iR ARV B B e, U e ko2 et |y i thanone ”g%oe
dimsfslelpeRiSEES) e /2 b Il Wmm.sﬁﬁd"%ﬁl’@@?fagﬁ(&%§ G35 fimol) to
(25 e CPe hopob Pyl dtraas) B Sl A Beptef§ G- Riyphe solston ina L1 viv
izl iR e2cy Driee hazin -yt ne e e ate vitd BQA O(BE 2o BraReF PR C 10

0,

comé(ﬂ#g o@éﬁlkﬂwé}sﬁ&@ 2 @0 Hﬂj‘ g&%ﬁtﬁ 3@ m m&@g A8 mgg;;tg ;,
hours let reaction mixture cool down.and fi {eT¥le | 20O
orgﬂﬁ‘&ﬁ"yﬁﬁfg‘}z‘ﬁ’ﬁiésfg“sﬁ?ﬁ% Cceli.tée 1. gﬂopgrgz%@lté;{?g 1 reduced.pressure
(ragy) Grdie Py HE R CoMBItnd (quantitatve). MS(ES): m/z =
MSE9)3f= HiL-PRdpatation 10 5 | [4 (5 Amino-4 methyl p)ridin 7 vl)
pipesa EEL4 W h-Bone4.2200) dinsetHenrgVaERe I GAS SHtE SaThaMgR- 27
pipSaGRlOredoRyatiay Rrnitin: pyeidine (0085 bl OotBagReERRHpdcthyAficr one
ho? &Eﬁ&m—m& g&@%k%a%tggﬁé@fhwm@ﬁésﬁggﬂigggga—aﬂdﬂ;-nitm-
triethylamnine, (2,12 Morel: O MEliRAcfe e iube Al 8EES: avernightvm,
RO e e o iempera f%!' 200 CHPE apd ey il
satufSAECE BISTIRENETHE " Dry over sodium sultate, fiter,and . .
HOBohBEhE AT tRabrreditesd-prieehyk s Tyl o prridm-oy PR
ny@o2ngitmethyd-14{a s et B RIS Syrife ey b BISérdAn iy T BFaH - RS,
ten%b@ﬁ@@tﬂ%m&rmphere. After one hour, concentrate to give a residue. Subject residue 1o silica
gel chromatography eluting with hexane:AcOEt 50-70% 1o give (L114 ¢ rac-cycloprapyl-[(frans)-2,5-
dimethyl-4-(3-methyl-5-nitro-pyridin-2-yl)-piperazin-1-yl]-methancne (56% yield}. MS(ES): m/z = 319.1
[M+H]. .
Add NH,COOH (0.23 g, 3.5 mmol) to rac-cyclopropyl-[(trans)-2,5-dimethyi-4-(3-methyl-5-nitro-
py;idmauyi)-piperazin-luylj-methanane (0.114 g, 0.35 mmol) and Pd/C 10 % (0.043 g) in BtOH (5 ol.)

under N, atmosphere and heat at 8¢ °C. After 2 hours let reaction mixture cool down and filter through
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silica gel chromatography eluting with hexanes/ethyl acetate in a gradient
(from 30% up to 60%). MS(ES): rn/z = 307 [M+H1. Add ammonium

[95 ?}033%455 mmol, 0.1 g) and palladium (Carbon) 10% (OQ3ImepaldoM8k4

a “solution of 16

2,2-dimethyl-I-[4-(4-methyl-5-nitro-pyridin-2-yl)-piperazin-I-yll-propan-l-one

(0.31 nnnol, 15 0.09 g) in 2 mL of ethanol. Stir the solution for an hour at

90 C. Cool down and filter through a pad of Celite(r) and concentrate

under reduced pressure. Residue can E’F &QQHE fHEher puEfcatipn-
Colitefy SEPSTETH LTI PEF B 6‘%’1‘?@% ollo o 4

wmg compound in a manner
28%.38038tantially analogous to the second procedure 20 described above.

Table Pre aration Compound Preparation 11
[4-(5-Ammo-4-methyl- pyrldln Brayhra@ofS 0

piperaziny L ylls(Lar ggﬁﬁaﬁmtﬁ@@m@mgﬁz 1[4 (5
Amind-4_chlorg; O CIN
" JStrasd qﬁé{itur% %lnalnlﬂo% %&lmﬁ?g%&t ne.

f2,4-d
i e R L %M%l@ el

sodlum tent butoxide 9§m£rel

seale Qu@ s}, 80 AN aviiveh{| ﬁ%&@tﬁ@%@"?‘%‘ﬁfﬂﬁ"ﬁ‘ PR 241 3 ig and e
sanrdlREIRY] pERSPRIROIDIPemyt (@ifmyHak, OlergydrsatsRs HHERsSHTe aIrear ©
give MUBGER AL L0 fedhOr Fnbiaussidiinal-pipwnitel robrvieT perafiybied Frdide P
sitica é}&&&%@8&!@1&@&%@%&@@Qm@@e@fmwﬂ&yeﬂ%m@@wam@ﬁﬁ

; aturated ag. Sodium chloride. Dry organic layer over sodium sulfate, filter,
HIZ =,

d entrate under reduced essu 5 era
4-(ABHIERS AR P DY aYi n"t‘:S S ge m?é sodent Od%z/lmm(ﬁ) r Vas
sohtigsiitie-dBebjetttdsiatie o §%W@‘§?8Wﬂbﬂ?§fﬁzﬁ}éﬁﬁfmf’u ing I\i/?/l(ti exanes
0.00 /iy e taiedn Siakieniiron =10% 10°5 806N SESTE K Looed R,
e ¥O2007/0533 b P CTALS 2N Ol idelcad BeStepaBcTrBatha pudivtion.
tlon of 4-(4-chloro-pyridin-2-yl)-piperazine-l-carboxylic
“S(Eesmoﬁferatlﬁbgm ter (0.6 g, 1.9 mmol) in CH2CL2 (4 mL) with HCI (4 N

SO“{I'O“' OXANE, e, ke 12 oS AT QB KBt GL B S Slight exatteseecustir
the mixture for 3 hours, add additional HCI (4 N solution in dioxane, 1.5
desqifed 8°8'Fnmol), and stir overnight. Concentrate under reduced pressure to

afford 1-(4-chloro Table
i Preparation Compound | MES(ES): mz EM-&HIJ
[4+(3-Amino-4-methyl-pyridin-2-yl)}- 1 075 ‘
piperazin-} -yi}-(1-methyl- ~cyclopropyil 1
methanone

\ Preparation 11

Preparation 12
1.F4.5- Amino-d-chloro-pyridin-2-vD)-piperazin-1 ylj-2.2-dimethvl-propan-1-one

O
cl B N’LLX
HNTX N
Step A Stir & solution of 2 A-dichloro-pyridine (6.7 mmol, 1 g), N-Boc piperazine (8,1 mumol, 1.5

g), sodium fert butoxide (9.5 mmol, 0.9 g), palladium (II) acetate (0.7 mmoel, 0.15 ) and 2-(di-
tbutylphosphinoybiphenyl (0.7 mmol, 0.2 g) dissolved in toluene under nitrogen at 100 °C for 4 hours.

Cool down to room temperature and add water. Extract in ethyl acetate washing the organic layer with
water and saturated ag. sodium chloride. Dry organic layer over sodium sulfate, filter, and concentrate
under reduced pressure to give 4-(4-chloro-pyridin-2-v1)-piperazine-1 ~carboxylic acid fers-butyl ester as a
residue. Subject residue to silica gel chromatography eluting with hexanes / ethyl acetate in gradient (from
10% to 50%). MS(ES): m/z = 298 [M+H].
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5 pyridin-2-yl)-piperazine hydrochloride, then titurate with Et20 (0.43 g).
LCMS ES+ (na/z) 198 [M+H3). Step C: Stir

4-chloro-pyridin-2-yl)-piperazine hydrochloride (2.2 mm
thé‘{?n} Afite (7.6 mmol, 1.1 mL) ig-13 mL of CH2CI2 and pﬁog'féé 06/041644

chloride (2.2 mmol, 0.3 mL) overnight at room temperature. Add CH2C12

and wash with saturated aqg. sodium chloride and water. Dry over sodium

sulfate, filter, and concentrate under reduced pressure to give

D 2y Rt 2.2 10 Ay pioRandangse
acid rebpefHonci KO By LD 51 a4 A R BCh AR RMOR Bt Si9er b (18
mmol ROk gleinesuilferic Sicitle(@iSum Ky Ahelmsoskiis Sar HSh GOWTTETC.
dmﬁédﬂs RELASSIHBINIIENE (leBmMOobncth2ag haRchatictherawixturetibivihe o

Sien) YOQ%%QO%&M@teéé%ﬁmgpwmte(@r@ Mixions wathowtes aveindd

I = " RAsIc.l : 18), Rbn Rk
" oddidonde o o, & taghieivhaseiate, Dasoua

er, an

(7.6 Wéﬂ@é}d}f E2 [@‘(ﬁ %Féngpﬁﬁ@d o der 6“510%9 res%yat Hggive

erazm

et P USSR ﬁ@@m@%%ﬁ SRS CR%?H%& SR

filter, QHAtIOELaMItR: AstRixbMe hexane® Liathit- @c@gm@m%@pﬂ)gmw%% ).
dimeM (RN 1Bk 74884 (M HsBtapt: Add (4.5 nunol, 0.8 g) of sodium
dlﬂg SV e]I M[&%&%}L%ﬁmﬁnmiﬁg PYEEIR-Lg))-0-dimethyi-propan-1-one (1.6

mmoﬁ,éj E)rél %glf%g drior:?xfthﬁ ng RaY:1:0ne: 0900k A ﬁb@&sﬁﬂn@&rmlgﬁ by,

uran an

20 water and 4 r aﬂ
02 B OP BT SR RO (STAEPATIREC Ciomen L TR D6 oo

Gra° CShchtrate under re duce
add spUBESKEoRR Bktrat bie MESTaTE iR SHHY PSS PR SSVRP S Suffste

concEitere aie poneeptrale vtier reducdd- ﬁr@s@ﬁﬁ@“@d‘@i\}/@m%r&@ﬁﬁéﬁé il
20 dﬁ%mﬁut Sfurtherpurificationid S¢S nmbzapROTufiNg wH). aPrisprretines /
. chylfo'l?\@é rg@pg‘pg é@&gg&[@geggge@smmlany analogous Steps C-E
escrib e abov Japle. &@§%%@/g‘,§ Aation CRMARURL 2 vi)-

1- [43% FArﬁ?m(S é%m}?UOro pyrldln -2-3 é} rati tion g‘;e\ﬁj:)lwhroﬁzran and
g O LTSl
watdP@T 3520061044 63 the S PTepir 2RO EAT AT SRR 6 ‘?ﬁ”eﬁ%‘ BYHEIRZ
presaiﬁaaamalcw (2sBuel il sbrosphenyh)-evethdivoral e e ud F@%‘*@Eﬁ?r‘ﬁ‘éa

e @R (vl iQi@lRabiflaskw Rlacedhe peditiomin an ice-water bath.

MS % ”/Lpe{g'a,zmgﬁ 355 00 g, 2.0 equiv; 4.06 moles) in portions with stirring,
dflpegglee%hseefotiﬁ)wxg egg}lpogmtiousmd'g%roccﬂﬁgg s@ﬂ%@ﬁy analogous Steps C-E described
above,

Table

' MS(ES): m4z
r Preparation ) Compound ] (M-H]
: | 14-(5-Amino-3-mifnoromethyl-pyridin-2- | 331
Preperation 13 | vi)-piperazin-1-y1}-2.2-dimethyl-propan-i-one |
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5 L of acetic acid. Stir until mixture becomes a solution. Adjust cooling

bath to to -13 C. Add 2,6- difluorobenzoyl chloride (355.00 g, 1.00 equiv;

2 (2)(% r]&oles 253.39 mL) drop wise over a 2 hours period, Vg&ﬁmzoomnﬁu
aintaining reaction temperature aj@pproximately 13 - 15

overnight. Concentrate under 10 reduced pressure and dissolve residue in

2 L of ice water. Cool flask in an ice water bath. Add 5 N NaOH to adjust

pH to 7.5 while maintaining the reaction temperature below 30C. Filter at

-10 C. Extract product from filtrate with dichlorometbane (4 x 2 L).

Remove solvent under reduced pressure Dissolve the solid in 1.5 L of

methanol at room temperatur‘;}\’—rél?f?él‘l‘?l%1=~ Concentrate the methanol

solutiafi-4Ahén-Solsimivpyesina prnargtint o @ Ui pro-BPRYaEE ST RS product.
Filter to obtain (2, 6 dlfluorophenyl) pipe azwfjl -yl 15 methanone.
Concentrate filtrate and filter agaj ditional product (total 400

g). Charge (2,6-difluoro- ph/ l)- @dm ethanone (1.07 equiv,
1.55 moles, 350,00 g), méthahol (37. 06 moles, 1.50 L,1.19 kg),
triethylamine (1.79 mol 0 mL, 181.50 g), 6-chloro-2-
methyl3-nitro-pyridine (1. OO quiv 1.45 moles, 250.00 g) to a 5 L flask
witbateLgad ISk, U mss;{eﬁg@m {;@mﬁ%ﬁr@%ﬁmg ; Sﬁ“@f‘ﬁfg
ors, S|ow )| contin S G 20, 0¥ O o ther
(33 53\00% %A?aetaeuf’v %gﬁ 0E‘%(‘finrgm\lf(\}llsc‘a”i while rﬁalnt%l?n%% &tgnefgferppﬁna%jrﬁ d%EQO Cm
o s SRR AR e B S g 28580 C
diftuprstambiivede 1500 mlL O RSM A0 RAT L SHPUF RIS Pt Pood
whilpFRESliecat_4@Getopotiaint approximately 13 — 15 °C. Stir overnight. Concentrate under
redug?d @rggﬂu%@ d2hambsd(B-meathyt-Gatitroopyiginn2nyibe water bath. Add 5 N NaOH
1o b REFRAI Yl e@éﬁ%@%&r&%‘é@é@%(@& Ehargero °c. Exiract
56‘}%‘ uoro-phen thyl=55 1) LyHneihe
D e e
soligroip I_Lcé*?g%j aHﬁ@*ﬁ%’E@WEﬁéﬁ% Yo p it ?l’fr%eor? “garbon gf%ﬂ Bg
excrmeengauxgwamécpéﬁs»edemm@@évrété%ﬁ@cre%fewéws&%fﬁaea%}}Bﬁfﬁm ot
metii@idpe@teahilemaitiiniggradermperativeletdiw 80=CI0AfRRr 0.5 hours,
COOLHQR-20-6.cane-maiaiaipfanahousikites and .qoncentrate, asTEre).
mﬂrhed}:@%ﬁ%q/g %%LtF"ie{.;g Abigin-selidss Hess wgsgmltaha}w #heRtoro-2-
eptanes. An itional fjltration Se ead stirrer. Stir the .
e (RS ﬁ%‘a T dl;t og ¥be{!95)% §9(‘i HED B nead stirrer. stir th

yI p erazin-|
mcéfﬁ?d’@%“bﬁé?ﬁﬂ)ﬁ‘ﬁ%‘i“ﬁ‘éﬁ&?feo PRy E’ﬂyr%ﬂét tc?eol éré“%sﬁ"r“éfmélte by oxl z?45%2§
ovelNIED: 200 HBSI 3BTRS 0TGRS 0P PRESEIEE 87U B (£ {87 ARTHS
coolmeiboyl ampding?. \Htei nerazincdwiki{p26-vitwortsplvel i) mhellva ot riddBa:
DrySHEY: Qi GO R 3rim emyloéwmmwiﬂm@h&%%@ BHB6-mokpaideh-2-y1)-
plpgdx%] Wme&%%@g liG.Acih %g butyl ester (32.03 g, 0.172 mol) in

the y,%g&@(? 2 é%)%/ thci:% i 50511& g;%?%ﬂeﬂ)yl}“ﬂﬁﬂaﬁ&éh 00

| n mlx‘f rn|

.equféécfﬁdﬁ’]ﬁﬁ&?ﬂr{@ %F&%ﬁ”ﬁf@iﬁéﬂgﬁﬁ 6606 Bharard 3‘16 ailgearﬂsadlt en

cargxtCECN R ez dagBrlTEh Ex@m&ne? BOTHHCT aWé!if?’iFPé"E&fﬂ‘Eﬁ’Fﬁ‘@ﬁ while
mafganiGSwitfaaatunatet) ¢, stditifrhamioridac(3 XC12000mmEgaCho iy folrs pnd
colMSQthadilencthenconcan alewucendedusedinteasidento igivea. yailow

ad 1t90|nd f%tlrla'{{ Y §Q%sy ellow.salid éﬁ[&%%ﬁ@%ﬁﬁéﬁ&%@dﬂﬂ@%@&@m Wee.6-

resulting solid by vacuu f||tr§t|o Wash, w. §¢3: gxgnes and vacuum

difluoro-pheryl)-nethandne. Dry unaer recuce pressure a4
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filter to give (42.84 g) of
4-(3-methyl-5-nitro-pyridin-2-yl)-piperazine-l-carboxylic acid tert-butyl ester

as a _yellow solid. Concentrate the filtrate under reduced p iV
e fl%‘lfz &iid. Slurry the yellow soljg in hexanes, then recﬁiﬁ%ﬁ&&gﬂg‘m

resulting solid by vacuum filtration, washing with hexane and drying wider
vacuum filtration to give an additional (5.38 g) of
4-(3-methyl-5-nitro-pyridin-2-yl)-piperazine-I-carboxylic 15 acid teri-butyl
ester compound as a yellow solid (48.22 g, 95.9% yield). 'I-ii NMR (400
MHz, CDC13) 8 8.96 (d, 1H), 8.14 (d, 1H), 3.57 (in, 4H), 3.41 (m, 411),
2.36 (s, 3H), 1.48 (s, 9H); T ' , M+H] Obs. m/z 323.1723, Cale.
m/&ﬁ%&nﬂﬂ&gAaash.g@&mdzma}m&mmﬁzfm y4tifnogEagyikEhon T 17,37,
Found, M%@%@sﬂeﬂwﬂn&é@ﬁﬂdﬂmﬂmmﬂxﬁmmﬁl\pﬁpn‘@mane (4

carboxoguiv) 10,2 Sqlufion. pf:4; @M%@%%@iﬁmuﬁ)mﬁl@z%mmqm (3455 g

Xﬁ]l]pe azine- car oxylic Acid ggr

0.250 Wg ﬁﬁf’)hegttweﬁ?ﬁaﬁfl éngi o Oe 8’%“ te muég I ISSt%q-n%hz 7})&11" %é é%lﬂﬁg‘:@&ﬂ&%{\ﬁa

erature overnigh Add
into HBQASTIR GiBName - SEUHG T ARE? ﬁﬁﬂsﬁ’%ﬁm%‘ %’Fgﬁféi’ ‘gﬁﬁé{g(?wm
Wash M filterzaslickiinehidryed rd crdEn ciedfres 0 ?&8 %éfo"
filter, %&%B&E&Mrmuwrmmﬁsw)%p@p@rémlﬁyékw%ﬁéé"égoé\%IIOW|sh
hexand %t&&? 7’%@4@@% Tgéééﬁmﬂé)sog@& st ke elotri Sttay auiri hexdro prdvise (3
filter tﬁg el %‘?ﬁgﬁ ée ension. %x%b(ﬁgrﬁbﬁnth%%iﬂéﬁan@ytﬂdisbﬁdwwﬁ@pmmm@ a

24 13 R ‘(él. lﬂz"Jrl ﬁdgiurry the yellow solid
Yeu""?%“ﬁlﬁl?ﬂ‘f‘ﬁ’ﬂ%tﬁ% o ed%%@s " Stir he gr%xtl.%{ ) at ro

mm@@m?éﬂb@%ﬁi%’lg %B‘Hbﬁﬂ?ﬁf S Fiftioro en§ C r1E%)1rjdgelg ‘inder e

vacmmlﬁ}naﬁﬁi tmgthyiadﬂﬂe@(@éa}ﬂ@%(m%ggﬁm figsneplcare:

acid HRARHO B SHRthower Rt sl mezwgwwm@@wi%ﬂaﬂéma&%%‘%
éﬁ“‘ser% Yﬁ'tﬁ#@%&?%m%m)t@azqmamcdaa@r Y. N@zmmmﬁand«wme

m/z 32% Ve g‘%g% ted gﬁ%dABE?%%EEeFM\@mﬁ%IP severaltimewitlrhexane to

5594 65?@%}7 yl)-[4-(3-methyl-5-nitro-pyridin-2 in-yll-r e
(O3payiomomS Y S5 IR ADEIOA (TO B A s
pipe@READEHREI 1 dclf nétug 299810 hgs%ﬁﬁ 5RO 1(12)@% (o1 BYa: rmxmre arroo
terpRRRRY e dnfS- H&Qﬂ‘hﬁb@ﬂMWﬂHm@Myiqupe?ﬁzmﬂfﬁyﬂnﬁw?{@ 5,
dete %ég %‘E&&‘)ﬁ&r I/ Q68 Mlucck frpsshtitdobdf anlre of hehmapyifariro-
e o Ex”actéha@ Leous, laysrithREM, i AesapikiStpopyl 35
pyri ?coﬁ HEYSAS, T af}'? Ia ens%rﬁ%iqr&‘ %%N%@%ﬁcﬁﬁt@fyﬁnd
rem e EEN @W{“’U%perm&?é pressure. S jeg VarianiMe ¢
pipeB@N%: byltasiierita 6 Ras A EB Y ﬁmﬁlﬁﬂ “@ g gﬁ sT1 foh €. 14
equiplCatiet withu2 dvtdsiT mpqrmmﬁrﬁg]gb%aq_dﬁt ]9_ &- d1ﬁuombsn,a:oy c orz e
mL)[ﬂh((%‘@ef@lEiﬂﬂ@(mﬂﬁiM [y hehi Pee2eiph) ;pqgep@gm.py}}n@hereacuon to stand overnight.
oadiflugrosnBemyhanethaneng (Ad Uiyiek). ESthérmiz)ic388: ver NpaO, flter, and
rem2007(\9 %3“1]? ‘;’rECTélﬂé%QrQ 6(‘9:14&'1:!' 644 20 PEeparati o164 (B Aransa; 6f (2.6
mﬂ%%%g%@ mﬁly?-xv 1tg>~ YT m '[—5!1} %%Ex%%ﬁl Iﬁ}qg’éﬁtaﬂ%% @Wb@ﬁgeﬁﬁﬁj\lﬂﬁ
+1
e Add N&,8,04 (10 equiv.) and aqueous ammonia (3 mL/mmol, 32 %) 10 a solution of (2,6-difiuoro-

phenyl)-[4-(3~methyl-5- -nitro-pyridin-2-yl»-piperazin-1-yl}- -methanons (3 g, 8.29 mmol) in THF/H,O (166
ml, 1:1). Stir for 30 min., then separate layers. Extract the aqueous layer with DCM, EiOAc and isopropyl
alcohoV/EtOAc. Combine organic layers and dry over Nu,S0,, filter and remove solvent under reduced
pressure. Subject crude fo a Varian™ SCX column and wash the colunmn with MeOH and then flush off the
product with 2 M NI, in MeOH 1o obtain 1.2 g of [4-{5~ -amino-3-methyl-pyridin-2-yi)-piperazin-1-yi] ~(2,6~
difiuoro-phenyl}-methanone (44 % yieldy. ES+(m/z): 333 [M+1]
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5 Add diisopropyl azodicarboxylate (3.0 mL, 15.5 nunol) dropwise to a

cold mixture of 6-methyl-5 nitro-pyridin-2-ol (1.54 g, 10.0 mmol),

4-%drof2%- iperidine-l-carboxylic acid tent-butyl ester (2.05 g, 10.0 mmog,
wih ‘f?i’ﬁ ‘ﬁ/lphosphine (4.02 g, 152% mmol) in THE (25 mL)IC’]gFGI&O%fPé} 4

addition. is complete, remove cooling bath and stir the reaction mixture at

22 C overnight. Concentrate Under reduced pressure. Subject residue to

silica gel chromatography eluting with hexanes and. ethyl acetate to

provide 4-(6-Methyl 10 5-nitro-pyridin-2-yloxy)-piperidine-I-carboxylic acid

tert-butyl ester as a colorless oil (2.69 g, 80% yield). MS(ES): ni/z = 338.2

[M-H. Stir a mixture of Prepargtion 16

4-(6-metRyina-41ED

i idydre-eitessrt-butyl
dium on carbon (1.0 g) in ethanol
(60 mL) at 22 C under hydroggn foi 2 EOUI’@. Filter off the palladium
catalyst. Concentratélhe filtfate to give aJcoloress oil, Subject residue to
15 silica gel chromatography eluting withiexanes and ethyl acetate to .
givadthsititercompioube: TOGRI8054 YT MISTES) “HHEE 8 P AFH) .
nitro-REBASS thes fQllawing @pripdtmgtsinge: probedirectustantiafig 205 & 10-
nmoBNAIAGONS 10 dbat daseribess abeyen Tahts MS ESY. mie: Resparatiomics.
remoﬁe%é%%?#]g% I dlsﬁﬁélg&])%ﬁﬁ%&@ lﬁ’bé_ Zvemég_ht. Concenirate ug)der r%i;ci_d presz;e.
_4-(5-Aming-3-methyl-pyridin-2yloxy)-piperidiner -, 20 [eX2=eals NER
Subjqgtsigitgt &%ﬁléﬁgﬁ% a‘i‘%ﬁ%&ﬁ%‘f Ko %?%gﬁi%%x o ;S(j, o ;
S-nitieuidis- 1RO Sl PIRRBITSTLEEPRUE SEFERSOR of préwashed
Ms(dsakh£G: 1382 28lannul, 60% dispersion in mineral oil) in T HF (2 mL) to
an ige Saldsalpticnehd-hytkopyipiperidinebeiibokyitatiy tefBoryD! ester
(268180 4015 0o, 6% MUK e HI (Rl G MIED ETOn 6802 or 2
miptes, then add 2-chlQres 5 AIRQM IEINR (0536 ookrs 2B UREY)riBidue to
hﬁﬂ‘lifﬁjor lons. Atter addition. |s comglg)ée remove coolinghath-and stis 1o sou
st S AR BREI AP e Oainhe it & bat

SR ERORK R CE

overni ool reaction mixture with ice bath
viel&rdSslfY: a5 aflif B4 8} sodium bicarbonate solution (5mL). Distribute the
reaCtigaaixfollevine taemmne tizaaeR@ e S HICY AR aPEreiteY Tk fsieiae! above-
mL). Isolate the aqueous phase afighiextract with ethyl acetate (3 x 35

) Bry thecgmbimed-organic phases over sodium sulfate amEESs): wz

chrgentiate under reduced pres<titEPSbject residue to sili ajgek-BoC]
chromatography eluting with 30-hexanes-an

aota

A nthaidae + H
Y SIS\ SRS B S LS AT A g—'iglc U.UIVU
bribaitiorpyridin-2516%) ﬁﬁgﬁ&@é{ﬁﬁaﬁﬁ%@%ﬁ%ﬁ ert-bLtyI edtéras a
i ' g, 75% yield). MS(ES): m/z = 324.2 [M+H)]. Stir a mixture
of 4-(5-Nitro-pyridin-2-y|oxy)-pi@;gd'gj&gﬁlﬁarboxylic acid tert-butyl

ester(2.7 g, {?8%'%?nqmg@%%ﬁf‘i[ﬂ)%%oﬁ’ %gr%ﬁl%'%g.i}ég}%& 1£3rhon. (0,319 ethanol

(100 mL) at'ro ature under W?@l”mma ofl) i THE (2
PCTMW%W&‘WT%N%’&%?%%?%O remove palladium ca%all}]/gt. .

mLDomtentedectiiilfr ity ing-spjdse therhesiitant coispgLeter (05 & 248 mmol)in

dry THF (3mL). Allow mixiure t0 stir for 20 minutes, then add 2-chioro-5-nitro-pyridine (0.36 g, 2.26

mmol) in portions. After addition is completed, remove cooling bath and stir the reaction mixpure at 22 °C
overnight. Cool reaction mixture with ice bath and add a saturated dg. sodim bicarbonate solution (Sml.).
Distribute the reaction mixture between ethyl acetate (25 mL) and distitled water (25 mL). Isolate the
agueous phase and exiract with ethyl acetate (3 x 35 mL). Dry the combined organic phases over sodium
sulfate and concentrate under reduced pressure. Subject residue to silica gel chromatography eluting with
hexanes and efhyl acetate to give 4-(5-Nitro-pyridin-2-yloxy)-piperidine-1-carboxylic acid rerr-butyl ester as
2 white solid (0.55 g, 75% yield). MS(ES): m/z = 324.2 IM+H].
Stir & mixiure of 4—(5-Nitmwpyridin—z—yloxy)~piperidin@-1—carboxy1ic acid rert-butyl ester(2.7 g,

8,35 mmol) and 10% palladium on carbon (0.5 g} in ethanol (100 L) at room temperature under hydrogen
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oil to silica gel chromatography eluting with hexanes and ethyl acetate to
give the title compound as a white solid (2.11 g, 86% (ES+(m/z) 194.2
H-BOC]). 5 Preparation 19 [4 (5 Amino 3 methyl Widin
w{tﬂgg}(% mﬁf’ﬁggldln |-vlI-(2-fluoro-phenyj)-methanone NN\ 0 F%Bﬁsﬁgg@ém“
suspension of pre-washed NaH (1.27 g, 31.87 mmol, 60% dispersion in
mineral oil) in THE (20 mL) to an ice cold solution of
4-hydroxy-piperidine-| -carboxylic acid tert-butyl ester (6.41 g, 31.87 10
nunol) indry T ﬁ—R?iSO mL). AIIo the mix to stlr for.2
A N e m%ﬁ?@ﬁt&j
oil to au@mmmm@t@at%m‘@%‘e%ﬁ%e ﬂ‘?eéar‘i%“’s% YqiHe “Fl@ SAixture
solid @1122, &nVesnight1BeghteBeattion mixture with an ice bath and add a
saturated aq. sodium bicarbonate solution (50 mL). Distribute the reaction
mixture between ethyl acetate@__gand distilled water (150 mL).

Isolate the a%eo%slhadsigflqg fithg RIS hetmdlEemL).
Combife T 5rgA Ayers and wash with saturated aq sodium chloride

solution (2 x 150mL)W mbined ofganit phases over sodium

sulfate and concentrate. Subj t@_{ﬁﬁ?to fica,gel chromatography
eluting with hexanes and e’t\ﬁyl Scetats’to gi '
4-(3-methyl-5-nitro-pyridin-2-yloxy)-piperidine-I-carboxylic acid tent- but%/l
estpiassapaite Sotc¢e5 B 7% Vield Mtk S dirpesiadurimpr iy THF

20 mAng) triflureacstissacidihapippteia-catebeolition Bf-buryl ester (.41 g, 31.87

mmef m’t?éf% %émﬁz”ﬂ;ﬁw{?é%@ﬁkaﬁr 20 nipskidinedcarkmsic-aaig)-s-nitro

utyl e

e A e IR kel St
pqugé@t% r%"sﬁ?nr? i %%c%'; > (.%%lgglgt)l I 9&8&%@%@@&&&@%@ d e

0 min. After re oval olv r
B e i

d1 extract wit 250 mL.) and
sodiafichiterometictier SarEthDisTbtafe IR EERSTEY BrYdRTEpRages
distiIMBlaBOU LS Ulfdte. tRemeovabafsoii erieprovigiy! acetate (1% 100 mL). Combine
or &m‘;&ﬂ%@mﬁ{@nﬁm@m dinséiouiprpysidirienassa SalonDs ol (6ine]
org ic ;}%a\él g loq t M%ﬁﬁf&\% cog%gu%ty\/kﬁbﬂctgéxm% diftuenaibanzayichlotde

thh( ﬁg?f&%]%}%mmjg tod rog) XV ? & EL‘ § QI&‘I %{9& 3 mm éﬁﬂﬁg@ c%.r‘boxyhc acid

|ne In hloro ethan and triethylamine
tert-PRPESE 2 ARG g%ds &t h‘ﬁ%? (g%room emggjé%re for 2 hOLiB .

Was*qhih’éiwa@ﬂtlfrﬁ%#lkﬁﬁé‘%ﬂ?di’é‘ﬁﬂ‘é@%ﬁf&r(@“ﬁ@rﬁlf%ﬁl
pipSRthrAtebaglcodiumiohiosd HOREGH @nm@wﬂy@?&%ﬁé%ﬁméﬁﬁ%e
rea @V SQdiuM sylfatenand ConeeRnivale tohgiyareat the residue with 1 N sodium hydroxide

a sé%ﬂ}‘a%oe%‘gm)laié‘m@ﬁ%ﬁ%ﬂ ls2rBiaRYding e ipatidiodyltsmethan
s Ay S : m iperi OX, ine as a yeliow
Wﬁl&% B\ﬁm Va\l 2-01 n ro :?‘]1' térl(%ld p?ynl% ﬁ_%) peridin-4-yloxy)-pyridi vell

et -yloxy)-piperidin-I-yll-
50%@%&@6@“@)5}@ b’?{f %B 5% palladium on carbon (358 mggnl 5
ethandl T(I@QTWW@Y% Q@@‘Uﬁ%&érﬁ h&&?@@‘é}mgﬁ? §RERISClS TaEove o
g@myzsm@mméawz@mmwﬁmwmmwﬂéh%;éc‘f%ﬂi}aﬂdsﬂ’i%‘ﬁ‘der
Na %%L&QE&EB&E&QJ aphycelutingitrhexanesaneie thyllatetseas(1 20mko foived by
mxt 0&5%%%%@@%@&%&%%0 SiyBayellowsolick{RAFGE%nd
2 e iperidin-1-yl}-methanone as &
Cor’ﬁ.aetﬁbg ﬁaglgﬂ%%}fnyggﬂrg[imetﬂr -SNQ %%Qdﬁ%%p peridin-1-yl}

vellow solid.

Stir & mixture of (2-flucre-phenyl)-[4-(3 -methyl-3-nitro-pyridin-2 -vioxy)-piperidin-1-y1]-
methanone (3.58g, 10 mmol) and 10% palladium on carbon (358 mg) in ethanol (100 mL) at 22 °C under
hydrogen overnight. Filter to remove catalyst. Concentrate filtrate to provide a colorless oil. Subject oil to
silica gel chromatography eluting with hexanes and ethyl acetate (1:1), followed by 70% sthyl
acetate/mexanes to give a yellow solid (2.27 g, 50% yield). MS(ES): miz = 3302 [M+H].
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22 Preparation 20 4 (4 Amino pvridin 2 yloxy)-piperidine-I-carboxylic acid
tert butyl ester. Add 100 mL of toluene to a nitrogen purged mixture of
2-chloro-4-nitro-pyridine (4.32 g; 27.2 5 mmol), tart-butyl

Wa. ﬁ({?&f(ggyplpendme carboxylate (13,0 g, 54.5 mmol), ceS|urI1’1C(T:§% zé]ﬁgtﬂémﬂ
(13.3 g, 40.8 motel), palladium acetate (122 mg, 0.544 mmol) and
2-(di-tert-butylphosphino)-1,1'-binapthyl (271 mg, 0.68 mmol). Stir the

‘resulting mixture overnight at room temperature, then partition between
water and ethyl acetate. Extract the aqueous layer with additional ethyl
acetate, and dry the combined organic layer over sodium sulfate and

concentrate under reduced prg%?é—%z@bject re5|due to silica gel
chromatagtaptiyoiiri pinsrigineclis ; frdeetate in

e xanes: o affachi-eitieenylidin Byioxy) iperdinto boaMseAE 360
rsrpwsld @ﬂ%gﬁmﬁm@wg,&m@m@ 35 GubhUeshiS MBS (/2268
@ AR B 50 'ébxrgx“%méﬁa?ﬁé.ﬁ%z?%?‘“ e i@’;&jﬂ%ﬁ;ﬁﬁé
“685“@%‘5%}?6??“&‘??8‘3’6?“%?1 i) SRR R e
sthylapyrss fhare Bf PAETBYBIT :X‘t%@dﬁ"gf"( S ke A VR ﬁrf‘ amplent

over k@ ipeniatur endreiterntine rode tioinceA M@ttﬁé@&jﬁ%‘fﬁﬁa‘) 6’["@@&@%??%‘&?‘?@’
elut&mﬂ{%f@t&m dey Tedupadpresstisete provider theititexcdmpolmg- pigegdine-

1ecalh gc%&ﬂ@e@@ﬂms%?%aﬂﬁ@)ﬂawﬁfﬁi (niz) 204 IiM(lmM 2By @pattalion

21 4 4 A |no rﬁ I’tgln % Vy@cﬁ‘.@? Jr;ﬁuaég carboxylic acid tert-butyl ester (3.0 g,
):
[0)

gzsm)angﬁﬁ 8>E i r%rllr?erz]ﬁ? xylic ahn%gso}%rngg Jégﬂ%% (@aﬁg

tert e t
shal(@RBImiEioN %lﬂ%&ﬁﬁﬂ?ﬁa@ﬁfﬂ "%ﬁ SRR EBRVERIRS d;r?e&’]i (o 47
condrmed impaladicndpresetatareBinty megmwewsaﬁ%ég Gt é&r%/ﬁ Y9.2g
LCNRS4- mmeRapais00 mL flask and purge with N2 for 10 min. Then add
dry toluene (500 mL) and stir at room temperature under N2 atmosphere

overnight. Partition the reacﬂo%&}wgleﬁ water and EtOAc (500 mL
each). Separate the oraryc layer..

i e L
it iSSP PR eSS aﬁgaﬁ%’ﬁt%f Bt D09 EIOAC in 10
esteeOIAETET Rokueh €3, tiblathinIdn2 §-{BdYshsigynbpsphane, 185mg (0.47 mmol), paladium
acehrl ANWEQaPY Hsibh 2nd dazy) qaipevie] nee12earzoxytce&6idie Pafsung reseyiis:
for SOPIRCHAL A8 c@y%lﬂi&ﬁm%ﬁmw@uz%mﬁaﬂpgmwhmzammammgm
S&&‘ét %?ea"f HGLn B ert%&ﬁ@&f(éb({éﬂ\é%@ Béﬁf@@’c@e)ﬂ%&i@l&eﬁb@}@%ﬂ 3
A Cflc acid tert- %/ ster anc%}llset% §%§as pensio C? %é‘ﬁgg% » mixture
M@aﬁ&%ﬁ@ﬂf&%ﬁﬁ%ﬁﬂ"ﬁ Hu riRFalene rema mg ‘solid with Et O,Iq affc Qe
of MQAgTfanssit 6-Taisih éﬁ‘ﬁlﬁ*%@fl@ﬁ%%%@ ke e teto té’roég%s (av
s-(yaltavsiolick (100Yiyieii(ESHEZpeadag s %&a%i%%ﬂéﬁﬁm%t?é‘%%
ESby58.20i0ai).to a suspension of 1.1 g (3.7 mmol) of 4-nitro-2-
(pipe&ﬁiE‘ﬁrﬁ)ﬁk%)@{QMﬁEQJB&ﬂiﬂy&d@&@t@ﬁidemdmd}d@mrmmam@j@ﬁ&@dmy
car-gcl;l})% ¢ ac1 er!‘-;} 3§ es gr%géogr%%eﬁg@@q hguélgxﬁﬂr[m(é A BNRObhcSitthene

t t aic
o e S g vl e

ate solvents to obtain
yeﬂp@@o@d (100% yisld) (BS+(m/z) 224 [M+H].
Add tristhylamine (2.57 mL, 18.5 mmol) fo a sugpension of 1.1 g (3.7 mmol) of 4-nitro-2-

‘ (piperxdm-4—y10xy)-pyr1dme dinydochloride in dry dichloromethane (30 mL). Then add 2,6-

difluorobenzoy] chioride, 0.512 mlL {4.07 mmuol). Stir the mixture at room temperature overnight. Add
water (50 mL) and separate organic layer. Dry with MgSO, and filter. FEvaporate solvents to obtain 1.22 g
(91% vield) of (2,6-diﬂuoro—pheny1)~[4-(4~nitro—pyridin—E-yloxy)—piperidin-1 ~yll-methanone as a yellow
solid (ES+(m/z) = 364 [M+H].
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(91%yield) of
(2,6-difluoro-phenyl)-[4-(4-nitro-pyridin-2-yloxy)-piperidin-I-yl]-methanone
as a yellow solid (ES+(m/z) = 364 [M+H]. WO 20071053394

RS Te8b6/0a1644 23 Add powgsed iron (419 mg, 7.5 mmol) t6 & o

solution of 1.19 (3.0 mmol) of (2,6-difluoro-phenyl)-
[4-(4-nitro-pyridin-2-yloxy)-piperidin-1-yl]-methanone, in glacial acetic acid
(10 mL) and stir at 80 C. After 15 min, allow the mixture to reach room
temperature and filter through Celite(r h the Celite
anﬁ‘%f@‘ﬁ&edméﬁiﬁt%greéﬁfﬁ“ﬁ&%?s;é?c ai%esr é%% Watérgazgg%ﬂrdgll&%ﬁgp
—<4aqa@m@nﬂam@wgrawbﬂisﬁ%°arsa%}r%6°%ta688 9 BhamATERdRRe
AfrerS6litionlo® eparate=organicdey G ed MigSomsh e BvRpbrde selrdhe
with ER. G HRreL &1 wig: (3euinld)cafititie-com peund esra hitssoldl (RS(Fiffz)
and & sz%}sdt'e&%u&um & Jﬁfa@fﬁﬂﬁ@ RRtiok® ﬁﬁ@iﬂ@@gﬁﬂﬂimy&-ﬁam@gsm and evaporate
SO]VE]@ “d lgf arb |pery g"’}% ofttq% c?}:&gydn%%%rwﬂéﬂ)\!ﬂ\l(mgdzgg Qﬁ%@ﬁ?

AL aming g, 4.8 mmol) in dry ethanol and add solid
sodrum carbonate (0.8 g; 7.9 mmol) at O C, followed by

2-chloro-5- n|tro pyrrdrne (0 6 g_r'gggt:qﬁ&ﬁ%%%) Stlr the solutron at room
temperatilses atinbisignlitie §

room temperature overnlgh vago rate the solvent under reduced
pressure and partition the]\lu@r between EtOH and 15 water.
Extract with EtOAc and Wash Iayer with saturated aq. sodium
chloride solution. Combine organic Iayers y over MgSO4. Filter and
evaporate the solvent in order to obtain 49(5-Nitro-

Syr'C'rjl?!%t% w%;a&éa%mﬁréﬁmzb@arb@mh&mw%mw estesiddtinm

n Q o rs Q0 ine . 3.9 mmol). Stir the
Gal'bﬁﬂ E(rq' I'% Nt |é5n§ﬁ1q?o\ggd%¥§ ﬁc’%?tl_ g Ig&dl (Oagé :%g:ut aPH)&tk éﬁa fature
Sm“(?‘*éf‘ﬁ?ﬁ‘i‘biie‘??eéa&‘f ﬂvfﬁl%htr; ofP ?t ACetale: StiF the solution at room Q.
Ovetemt)&‘amliﬁéeWéﬁrﬂﬁhﬁnﬁﬂﬁd&%@t?ﬁ%“ﬁﬁi‘ﬁ@@?g&%%ﬁe S Satution -
watpHEiS-Basit Btk extiactvitouthidl e stdter iR athio SR SERds FritiBugh a
cohad efGglietatembineiite omeniadayersaaric whsh withiesatehteiteti atjire-
yriRdum-chigride sdiy exessadivmasigtesditer, and concentrate under

reduced pressy NS Ig BUL?a%Qﬂ%BQW@%@&%%)dzﬂ@lﬁam%&%lﬂ%mtﬂ& i~
25 Praparat é%% L-methyleycloh baxvlaf
ca%n&é‘gﬁdﬂgfgﬁéﬂ%ﬁé%élgxﬁmlrgg )%1%% q?c)%g}lfg%cgtr %)t(]}/ ‘;@ %OLE%QL’L@OOIH

Xxane' car t) n .
tordbeDel mrgh{%%mg@l@@%ﬁg ua%bam E& quon pH is basw an xtrac with ethy
acciimefiny ket yisharamethan e (2.6 Wik afrediReharreBP ayrmold St tHe
sanﬁ%ﬁrd&’ R R AL [Q0 BRdampel atare, averaighizdhencancentiatépusdero

oivh ghglﬁ %’ess&nﬁg& leld th@,n?rhgo compound as a clear, pale yellow olil

0 mmol; 1 O%) MS(ES): rrr/z = 156 [M+HI.

Preparation 23
Methyl 1-methvleyvclohexane carboxylate

Treat a solution of 1-methylcyclohexane carboxylic acid (7.11 g, 50.0 mmol} in MeOH (10 mL)
and Et,O (40 mL) dropwise with trimethylsilyldiazomethane (2.0 M/hexanes; 26 mL, 52 mmol). Stir the
reaction mixture a room temperature overnight, then concentrate under reduced pressure 10 vield the title
compound as & clear, pale yeliow oil (7.811 g, 50 emok; 100%). MS(ES): m/z = 156 [M+I1].

* Preparation 24
3~Hydroxy—2=2-dhnethyl—progionic acid benwzyl ester
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Preuaration 24 3 Hvdroxv 2 2-dimethvl-propionic acid benzyl ester WO
2007/053394 PCT/US2006/041644 24 O 0!\ HO Add potassium
W %59?(&93%9&486 .7 nunol, 32.1 g) over a solution of 2,3- dlhyd IU% %m i
propionic acid (423.2 mmol,50 g) in, 300 mL of DMF. Stir the S0ILtioN TOF 1
hour at 100 C, then add benzyl bromide. Stir the solution overnight. Cool
the mixture and dilute with ethyl acetate. Wash organic 5 layer with water.
Wash aqueous layer with ethyl acetate several times. Combine organic
layers and dry over sodium sulfate, filter and concentrate under reduced
pressure. 'H NMR (CDC13, 300jMHz): S ppm : 7.36-7.32 (m, 5 H), 5.1 (s,
2H), 3.5 (s, 2H), 1.21 (s, GH%para' 25101
Fluoromethvl-cycloproga boxylic asig-thyl ester n F 0 Add AgF (4.5
eq, 4.56 g) to a solution of IT-Fluoro-cyclobutanecarboxylic acid ethyl ester
(1.60g pBassimotyiipiiedtdnitriacl22- hid Y i o o2 A s R aetNG
propibRixkkieeat. B Qb irs@es ecierkiu bDIGF . 28itipurdutivhite MgorsaslyGtherge
benryMIQME D S BRI ER O eRohaRd diltentaugh-Calite():iRemaveth aVsslventic
toyer angtg%, 555tﬁtua%§90&rs§§% 1.9 Hhe.ile 6omROMBHAsaR ail0-810; &k

that I1s used withqut a urther purlflcatlon MS(ES): m/z=
sodiug S, ANETFnS SRR ét%“%"tnﬁ[:%é i&? yclopropanecarhoxylic aC|d
|

"H NMRfRY e st W&@@M@f’a&%ﬁgﬁé Lﬁ%’n i ?‘H%\nes {14
28.45 mmol) to a solution of 1- trifluoromethylcyclopropane-1- carboxyllc
acid (3.65 g, 23.7 mmol) in mekhaaaididianes (2.5 mL-22.5 nL).
Concentrate ungefraduesd-plesspieanckdistitideavesidue to give the title
compound as a yellow oil (2.93&§3% yield). MS(ES): in/z = 169.1

[M+H}. 25 Preparation 27 S

Oxo-3-(1-trifluoromethyl-cvclonro meplonltrlle Add 2 M LDA solution

in THE (19.15 mL, 38.3 mmol) to@ dry ice-acetone cooled solution of 1-

trifluQeorethyl-gychapopantdecarbaiylic-acdichrretnhestc pfp OB1g5T 74 & &
mmd R %Qtﬁﬁlﬁt@&@@ﬂ%%ﬂ(&@ L 534 B-mnak) dred i 3eamaltbeStir20 hours
whﬂr%lacy%s mixture 8t/ Q. GiQl L ROWS ARCiHREH AURUH! RN O %R Gner

%ours Concentrate ad hexg ar%qﬂjllt%r i%@%‘ﬁs@im or

red"t??fh%’FFW‘tﬁo SARELRE reatasvixiﬁt |et Silether (250 nL) then 2 N
purifissign S EEkr4cT 4] A& with diethyl ether (4x100 mL). Dry

Preparation 26
1-Trifiuoromethyl-cvclopropanecarpoxyiic acid methyl ester

Add 2 M diazomethane solution in hexanes (14.2 mL, 28.45 mmol} to 2 solution of 1-

trifluoromethylcyclopropane- 1 ~carboxylic acid (3.65 g, 23.7 mruol) in methanol-hexanes (2.5 mL-22.5 mL),
Concentrate under reduced pressure and distill the residue to give the title compound as a yellow 0il 293 g,
73% yield). MS(ES): m/z = 168.1 {M+H].

Preparation 27
3-Ox0-3-( | -trifiuoromethvi-cvelopropyh-propionitrile

Add 2 M LDA solution in THF (19.15 mL, 38.3 mmol) to a dry ice-acetone cooled solution of I-
trifinoromethyl-cyclopropane- 1 -carboxylic acid methyl ester (2.93 g, 17.4 mmol) and acetonitrile (1.43 g
ml, 34.8 mmol) in THF (30 mL). Stir reaction mixture at -70 °C for 1.5 hours and then allow to warm to 22
°C for 2 hours. Concentrate, add hexanes, and filter to give a yeliow solid. Wash with hexanes and treat
with diethy! ether (250 mL) then 2 N HCI (150 mL). Extract aq. layer with diethyl ether {(4x100 mL), Dry
the combined organic phases over sodium sulfate. Removal of solvent provides 3-Oxo-3-{ 1-rifluoromethyl-
cyclopropyl)-propienitrile (2.99 g, 97% vield), MS(ES-}: m/z = 176.1 [M:+H1L.

Prepare the following compound using a procedure substantially analogous o that described above.




the combined organic phases over sodium sulfate. Removal of solvent
provides 3-Oxo-3-(I-trifluoromethyl- cyclopropyl)-propionitrile (2.99 g, 97%
ield). S-): mlz =176.1 [M+H]. Prepare the following

W%J[)s%l!r% %Ig!’f%%edure substantially anglpgous to that described a }g%g&%\fl%mm
2007/053394 PCT/US2006/041644 25 Table Preparation Compound
Preparation 28 4,4,5,5,5-Pentafluoro-3-oxo-pentane nitrile Preparation 29
5,5,5-Trifluoro-4-methyl-3-oxo-4-trifluoromethyl-pentanenitrile i
Preparation 30 5-0 Methyl c1 clolel%%yl) (6
methyl-yMdin-3-vD-2H-pyvrazol-3-viamine CE-N'N NHz N5 Heata
mixBIFBARFBIO X 0-3-(1-trifluoromethyl-cycloff8PgHBropionitrile (2.66 g

15.0 mmtolgg gl benz:hydryliden%-A\g-g@;m;ﬁyAfpg[gqyjr;%%Q-myggazine (TL,
Q

20089451 9171-2178) (4.31 g, 15.0°mmol), and.p-talylsulfonic acid (14.29

, 75.0 mmal) in ethanol (851 t.9 i benfard8:hatms.
%fté%pr_ﬂre’@r%lvg% of th SO|b§£%§(§@i§L§lﬁﬁiﬁﬁ&gel Cfrgmatggraphy
- eluting with 0-5% methanol in 10 dichloromethane to give a brown solid
(2.29 g, 54 % yield). MS(ES+)Erepezagop88 2 [M+H]. preparation 31 5
PentaflueratbhPeyitodu petrHp@iviabruind R dRe-EvkpNpe 15 Heat a
mixture of 4,4,5,5,5-pentafluorQ-3mxo-pentanenitrile (4.0 g, 21.4 mmol)
and p-tolyl- hydrazine (10 g, 64 rﬁmol) in ethanol (20 mL)to 95 C in a
sealed tube apparatus for 15 houps—After cooling to room temperature,
remove the solvent under reduced pressure to give a yellow solid.
Distribute the solid between dichlotomethane (250 mL), distilled water
(150 mL) and a saturated ag. sodjt, bicarbonate solution (50 mL).
Isolate the aqueous phase and e with dichloromethane (100 mL).
Dry 20 the combined organic phases over sodium sulfate and concentrate

to give a dark dold oil. Subject oil to, silica gel chiamatagsanhy:ckiiagmith

I SR Xl N ST RR" S48, 2 i

p-tolylsulfonic acid (14.29 g, 75.0 munol) in sthanol (85 mL) at 90 °C in a sealed tube for 18 hours. After
removal of the solvent, subject residue to silica gel chromatography eluting with 0-5% methanol in
dichioromethane to give a brown solid (2.29 g, 54 % yield). MS(BESH): miz = 283.2 [M+H].

Preparation 31
5_Pentafiuoroethyl-2-p-tolvl-2 H-pvrazel-3-viamine

pF ¥

Heat a mixture of 4,4,5,5.5-pentafluoro-3-oxo-pentanenitrile (4.0 g, 21.4 mmol) and p-tolyl-
hydrazine (10 g, 64.1 mmol) in ethanci (20 mL) to 95 °C in a sealed tube apparatus for 15 hours. After
cooling to yoom temperature, remove the sotvent under reduced pressure to give a yellow solid. Digiributs
the solid between dichioromethane (250 mL), distiled water (150 mL) and 2 saturated ag. sodium
bicarbonate solution (50 mL). Isolate the aqueous phase and extract with dichloromethane (100 mL). Dry
the combined organic phases over sodium sulfate and concentrate to give a dark gold oil. Subject oil fo

silica ge] chromatography eluting with ethyl acetate and hexanes to give a Hight brown solid (3.24 g, 52%
yield). MS(ES+): m/z =292.1 [M+H].



WO 2007/053394 PCT/US2006/041644 26 Prepare the following
compound using a procedure substantially analogous to that described
above. Table MS(ES+): m/z Preparation Compound [M+ %

“8 t"é’&t’% Z)f -trifluoromethyl-cycloprgpyl}-2H-pyrazol- 282.3 rcgrég%t{?g/rt{%gm
3-ylamine Preparation 33 2-
-Tolyl-5-(2,2,2-trifiuoro-lI-methyl-I-trifluoromethyl- 338.3 ethyl)-2H-
yrazol-3-ylamine Preparation 34 5 f5 (I Meth)1 cvclo
t~ro yI)2 (6 ethyi-pyddi );2H r
2 B B A By e Pl adied s
(2.80 g, 8.5 mmol) in THE (10 mL)T-%??%p_lse to an ice-salt cooled soluti
% -(Ltrifluorgmethyl-cyclopropyl)-2 > Raiglyl-2H-pyrazol-3- ylaMES 2 24 ¢

TPm 15 and pyridine (0.9 mL, 11 unnol) in THE (30 mL) at -1B#€iStir at
-15-C for 0-5 hours T ATER A4y it idpF it ZReRdistroute the
ixture between dlchlorof}'tethane (50 ml)and a <aturatpd3 aq

% ) garb )n%tfestkﬁttéﬁ : %ﬁ%ﬁi@%ﬁé‘ﬁﬂs [ hasemmd

organic phases over sodlum s%fate andyponcentrate Subject residue to
S|I|ca geI chromatography eIutmggvm%h’h‘exanes and ethyI acetate to |veha[

| ,,,._1;3,,_"_, oL E v-.‘.- ‘t....a 2 Pl o—e
the followmg compounds usmg a pr&tedure substantlally analogous to
thatxdesesifed sahnverichabien Sk man/ 2. Prgda atiof COHOUNE fure

10 ab R VIR Ra Qg Ryiagal s ashamip St lidigorRieparajaniab zmid,

8.1 SH Ch'%n?e 1Byl esigh Tﬁ?t@om QEhJ;r 25 FOWB 1ok A HbAO: and then
10 22° ZE);%;I;}@{%FC% %IT&PYJigac?%n ara eotheen dlC omoﬁ?anmg% m]??and L'\éla-gk!i]md 4.

sodﬁm[t@q%bgw(tz sgigxeﬁfﬁj}d?gh H‘f@fﬁﬁhﬁ P%WWT@WW Bg?ngPl dép‘?\loromcthane 25
mL ettiyl)FR}-EpyraibinbGesniatisen i eieiinp Pt feR kopsesYie. SiiNesfpidue to silica
gel chromatography eluting with hexanes and ethyl acetate to give a white solid (2.46 g, 66% yield).

MS(ESH): m/z = 457.2 [M+H],

15 Prepare the foliowing compounds using a procedure substantially analogous to that deseribed
above.
Jable
' MS(ES): m/iz
Preparation Compound [M-H]

(5-Pentafluoroetiyl-2-p-tolyl-2H-pyrazol-3-yl)-carbamic

466.1 [M-+
acid 2,2,2-irichloro-ethyk ester (MHH]

Preparation 35

[2-p-Tolyl-5-(1-trifinoromethyl-cyclopropyl)-2 H-pyrazol- X
Preparation 36 3-yIl-carbamic 458.2 [M+H]
acid 2,2,2-irichloro-ethyl ester

[2-p-Tolyl-5+(2,2,2-trifluoro- L-methyl-1-trifivoromethyl-
Preparation 37 ethyi)-2H-pyrazol-3-yli-carbamic acid 2,2,2-trichioro- 512.2 IM+H]
ethyl ester

Preparation 38

20 5-zert-butyl-2- p-tolyl-2H-pyrazol-3-vh)-carbamic acid. 2.2.2-trichloro-cthvl ester
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ethyl ester Preparation 38 20 5 tart butyl 2-
P-toivl-2H-pyrazo1-3-vl)-carbamic acid, 2 2.2-trichloro-ethyl ester WO
2007/053394 PCT/US2006/041644 27 ~C1 NNH O CI C%é%qﬁﬁ%omamm
WORNHIEY Elution of Na2CO3 (2.4 1) to a solution of 5-tert ’
p-tolyl-2H-pyrazol-3- ylamine (400 g, 1.74 mol) in THE (8L) and cool the
mixture to O T. Then dropwise add 2, 2, 2- trichloroethyl chloroformate
(406.77 g, 1.92 mot) and stir the mixture at O C for 2 hours. Extract the 5
reaction mixture with ethyl acetate (3 x 6.5L), dry over anhydrous
magnesium sulfate and cogcentrate. Dissolve the solid in a minimal
amount of ethyl acetate an an gxcess of hexanes to precipitate.
Collect the solid by flltratloman dr oh% the title compound as an off
white solid (586°g, 83% yield)NH %4@1 MHz, CDCI3) 8 7.34 (d, 2H),
7.29 (d, 2H), 6.78 (bs, 1H), (bs, IH), 4.81 (s, 2H), 2.41 (s, 3H), 1.34
(s, 911). MS(ES+): m/s=40 +H]. 10 Preparation 39
[541-methyl-cvclopropyl)-2p-fdlv1-? n]-3-vll carbamic acid 2 2
2-trichloroethr O N NbO CI Cl ~I Combine lithium diisopropylamide
(LDAGd2. Stae plaviresf Meieh2 212 vg s8@ipneidhadmty with 28 pREE.5
ylanfs-(FOMOL BQ:BL:) ‘BIEl S0 B GriGombire. Miethitbpwise add 2, 2, 2-
mchaoﬂgaeé}ﬂxms}m@&w rDOXNIR Bl TG knd btk DB €46 DHHR!) Bdct the
reackl i i el te'zgme'% @%ﬁm@m@nmmmmﬂwg

Dissie Wﬁifﬂ?ént%%ﬁﬂ ERpSiste oncen‘ilrm’f fé feaction mixture . a
the solis by {iverion redidr atepriBpide Raacrra AR et Y M9 @é%rﬁ%é ¢ Vield). T NVR
(aopveCipiade) ko thesiuree. (€ oHact thesstild dyl actUdint - filttafBh BHdwish

1.3wgt@§em§@@,$}(g,/x5@m§)+ﬁp Replace the catch flask with a clean one,

and dissolve the solid on the frit in 50 mL 2.5 M HCI and collect in the
flask. Rinse with 26 mL 2.5 M I—ijCI foIIowE%d by 200 mL Et,O. Separate the
Iayers |n the flltrate and extractfﬁ%‘aCﬁW phase Wlth Et20 150 ng ]

A e loroetb

ter
ate

ion 3y reaction with tolylhydrazine
arat Sthehiol (2 mL/mmol) at reflux
room temperature and concentrate

under reduced pressure. Dilu residue with ethyl acetate (250 mL)

and wash with water

Combine lithinm diisopropylamide (LDA, 2.0 M/heptanes; Aldrich; 2.2 eq, 88 mmol, 44 mL) with
THF (1.5 mL/mmol; 60 mL) and cool to —78 °C. Combine methyl 1-methylcyclopropane carboxylate {TCI
US; 4.56 g, 40 mmol) and CH;CN (4,20 mL, 80 mmol} in THF (10 mL} and add slowly with stirring. Stir
the mixture at —63 o ~7S °C for 1 hour, then remove the bath and warm the mixture to room feraperature,
Concentrate the reaction mixture to 3 shurry under reduced pressure. Add hexanes (150 mL) to form a
precipitate from the shury. Collect the solid by vacuum filtration and wash with hexanes {2 x 50 mL).
Replace the catch flask with a clean one, and dissolve the solid on the it in 50 mL 2.5 M HCl and collect in
the flask. Rinse with 20 mL 2.5 M HCI followed by 200 mL, Bt,O. Separate the layers in the filtrate and
extract the acidic phase with Et,O (150 mL). Combine the Et;O organic phases, dry with MgSO., filter and
concentrate under reduced pressureto yield 3-(1-Methyl-cyclopropyl)-3-oxo-propionitriie as 2 clear amber
oil (3.58 g, 29.1 mmol, 73%). Use without purification in reaction with tolylhydrazine hydrochloride (5.23
g, 33.0 mumol) and ethanol (2 mL/mmof) at reflux for 20 hr. Cool the reaction mixture to room temperature

and concentrate under reduced pressure, Dilute the residue with ethyl acetate (250 mL) and wash with water
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WO 2007/053394 PCT/US2006/041644 28 (2 x 60 mL), saturated aq.
NaHCO3 (60 mL) and saturated ag. sodium chloride (60 niL). Dry the
se with MgSO4, filter and concentrate by rotaryngfﬁ%%@y@pm ”

W% gb%qgt 3r9é%ijue to silica gel chromgiography eluting with a gradient of
ethyl acetate and hexane to provide 5-(1-methyl-cyclopropyl)-2-
p-tolyl-2H-pyrazol-3-ylamine (4.2238 g, 18.5 nrmol, 46%). LCMS (ES+):
m/z = 228.2 [M+H]. 5 Treat a cooled (0 C) solution of the

(2x éo%m%@x esgﬁge@ygeaﬁg-m%ﬁswmm@m@g—somsngy 25 mel)

dine 3
e e Pt S meﬁ%*ln;% il e
chromeIRSTRRY RSP ol a° 8?“2 h%ﬁ‘}“sma?&"d‘ AlrsErtiSTogeryD-2-
polghlekpfornate 408 2P aad Pyramd {2 s Eiie nea e Mdfitite the
reactiana\aitieavatey sdhso pathy sHotmestyactcwitepBiO-Aw (8- KOGy yiyish
s.68e50mbingd oregpie phases wikbiwater (300 ik bisaturatatbaethy!

chiom%ar’gtsgt §| I&%tﬁggf’%% %&%%%e%cﬁﬁ%%%rg@? Egedaégé?&& 2 hou@’ a{éi@ smali
| u
pcrtﬁ)ﬂ%o g ore e (0.3 Wi %/Px]dgl é@} é% gneur?a i )égr%e & %ﬁ[%}{ o Uher

oun as a

mmol;

(154w aﬂﬁ@?ﬂﬁz}'wﬁ%ﬁmﬁ#ﬁ 1%3|f%‘rha‘%f€/%1 386*’8’?8;30%%’8 Iﬂ“’éei“ﬁr g %%L’IL%
satughidrofSeHERe({8 - hand ZBuHAeY) T g CEr rrél(@ecrymﬂm the erude Syep
fromRgthybayotempie pybyepe tohHi2 kbpynadol-8witnmitie(§4 875 2§,224mal A BR)iA-CMS
esistrahydsotan (AxmL) 15 and saturated aqueous sodium carbonate

(32 A )n &vgly ad§ &%&L;&Q ﬁ?@‘iﬁ&%@ J}Q&gf&}%ﬁ: pour D_thﬁmmj)f&lérﬁﬂﬁ@ of

-(%V&%lan cé’@n?tet )ﬂtEa(fgntag% aqueayswith.ethyl acetale (jos )

anlc ayers an WagﬁHWIt %uegus sodium

aﬂdé%ﬁ@e"%‘?‘i}‘ﬁ?é‘t‘“%&ﬂhﬁ’?ﬁmé ke 2fltdy, HRA"CEHEBRTATS (Thaerradieede
mu@m%mve%%a%l@%s@ﬁ@@%@éwwm e minimum amount
of ethyhacetate@niabitheiangssuntivelowily awhile strngl@pstallze fadum
su@i{éeﬁ%g qgmmaﬁgt@qn@aﬁmﬁoa@paemm sold yiWNMR (RMSG): SiBOr(heE S,
i amounggf e‘!lh 184@511:6%“1) add ge%aggs thi cﬁ;'ﬁ% ﬁ@ at%%%ag ((ng?fi(mz?h% aﬁg
S 2 =
HE B E%‘éhﬁg ihe eo?é%a g%eggg%gb soz\rlé%nt ol(rj(lso o ﬁ% dggd /-
SH%Q%I?SG W‘n @ﬁﬁ%ﬁ@)sﬁ}r]r)(f %6%%?@ RSGS: "hltgFIZw col
ZHisopropyl alcohol (13.08 moles), and dry at 40 C under reduced 25
presswie VerBighiztehataychthestithycofmpoprdy abaoRites crgistalliFies the siurry
at SR PrepareitheJall uingicespRer Adusing: prasedy s sy bsiartialyr reduced

pressrv.]l%l 8\%911['1@1‘}% E@f%‘?h%f?e%ﬁ%&nﬁﬁﬂ%@é?@aﬁﬂ&(ﬁﬁ*) nr/z Preparation
Compound [M+H]) Preparation 40 [5-(1-Methyl-cyclohexyl)-2

p-tolyl-2Hpyrazol-3-yl]- 442.2/444.2 carbamic acid 2,2,2-trichjoro- et

estefrepare the foliowing compound using procedures substantially analogous to those desc
above.

Mt

Table
' MS(ESH): mA
Preparation Compound M)
. [5-(1-Methyl-cyclohexyl)-2-p-tolyl-2 H-pyrazol-3-yl}- 442.2/444 .2
Freparation 40 carbamic acid 2,2, 2<richloro-ethyl ester

Preparation 41
[5-( 1-Fluoromethyi-cyclonropyli-2-p-totyl-2 H-pyrazol-3-yl}-carbamic acid 2.2 2-trichloro-ethyl ester
Prepare a sohution of LDA from diisopropylamine (1.7 ml, 2.2 eq, 12.1 mmol) and n-Buli (1.6
M in hexanes, 7.5 mL, 2.2 eg, 12.1 mmol), in THF 12 ml at -78 °C for 30 min under N;. Add a solution of
1-fluoromethyi-cyclopropanecarboxylic acid ethy! ester (0.81 g, 5.5 mmol) in 7 mL of THF. Stir mixture

and allow to warm feom -78 °C to room temperature, and continue stirring at room temperature for 5 hours.
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30 Preparation 41
F541-Fluoromethyl-cyclopronvl}-2-o-tolvl-2H-pvrazol-3-y~-carbamic acid
2.22- tr chloro -ethyl ester Prepare a solution of LDA from diiso rogallamlne
W&mfﬂ S eq, 12.1 mmol) and n-BuLi (1.6 M in hexanes, %pﬁﬁ_ %@41644
12.1 mmol) in THE 12 mL at -78 C for 30 min under N,. Add a solution of
35 1-fluoromethyl-cyclopropanecarboxylic acid ethyl ester (0.81 g, 5.5
mmol) in 7 mL of THE Stir mixture and allow to warm from -78 C to room
ure nd cont i I r
RS be G b pni
oA R A IO ACO RPN SRS TR G By A B G

54"/@&%@%&1@%& dguigmiciRdesattiol et N2 DS AfmpeBnitrahe
mixigelvernisitd gheetaidsfowsmaiii \ISVgm B89/t yieldipvb ims otve ve HoimediGuk refuced
presEkO BRE addpetaliRydeoine (id g dhtgstdommal)sidealh ipLadniiEe 80
% t@gﬁﬁqi%%w% A0 G ONRIIA M AON, MY ER 0,00l ARNE A0 FEMOVE +;

? qugt\hrr}ﬂer reduced 5 pressure to obtain a residue. Subject residue to

ca gel chromatogr eluting with hexane/AcOEt 15-80 % to ive

0 53 HS. (RO e S rOBS LGl H0 S B3 e
uogomeihy bR PREL Y- 1bi 2 Eromee 3oy (ot dbarestesppiinei § mb of
THE 1006 siquiw & L 7C4 St tholespt 52000 *Ag reoreissohition fof Hh¢lrs. Filter the
insoflser g ety cyclorapyl2: prtelybRnyeadel Badaominen(drGimag, 0.71

crdRRRIESL AR RYAEIRE 54 10114 B RLRARE AIRISRIA S TvStisthS,: -
400" B%M:lz from O C to room temperature for 5 hours. Filter the insoluble and
re

solvent from filtrate under reduced pressure give an oil. Subject oil
to chromatorgraphy (hex/AcOEt 20-80%) to give 110 mg of title
compound as a yeIIow orI MS (@#ﬂ%— 420 0] M+H] 15 Preparatron
42(2 PEYINA -r 4 p RoabdR i ToH
2- tfl?ﬁk@@rﬁiﬂﬁh@ﬁfﬁmﬁ&&ﬁﬁsmme&mlﬁblxmdiﬁzmmﬁihaiﬁa’}éﬁ ) uijﬁ;n(%
readfir 12 O §RERH amrarﬁﬂ(éigornw&@@ R weaetien 10 - I8k andathiithivm
met 3rfllsc1)' Dig f%?rg?n%(g{) F!HF)Jr(ZtsﬁuC i5 (E o@r?')u%‘ﬁ:ro%go@%é‘m ngergﬂ%t&%l

and stir at -/ ours Warm to room

for rér%‘blé*rd%ﬂ%é% e e iﬁt?bfﬂfé Rotrs. S&%‘"“ét‘h‘%‘l‘% CBYSE\ TS PR R o
acelfef Separate Bt ey e %&ﬁ@&ﬁ’%@%&i@fﬁﬁﬁ@ﬁg}%@é&fé@%ﬁi
pre@ren L JuiiBormisiive tortjanie! extraeteraihy duise MG2SO4 Eflterhae to vield 3.59 ¢
eenBcentrate sndanreducor-pressyne adubiest s@sidue to silica gel
ChrOﬁ@mﬁsﬁ@Mﬁgfw&Q @Océeb@@é\&qh@a&a@ﬁer@m@@gs@ Igmga’:)@@)r
me%ylpl-ggm?% lgasll‘:%g (125! P ¥£6}ZO|€153 C F%m?%{%rr 516 l%g 8 50

-carb OX IC ac me g/i ester

azol e
SR SRS B bR PO O AU EES R

tempENE 2030 $A1s) FAgT econiBReslpdird R Gen® 39 whmrr%%ﬁlbfe%ﬁsﬁér
filof)aat etdtentbiG hae@:88monol KikHén Sddriratayiaiine (8 mikctattbetiratr
wittQOICiienmpe ratyredarz. b gay sxhalte hreaetion, fupofigh apadeaitGielbed)
redﬁ&q M@%V‘@% &H&ﬁ&@m@ﬁl!@gér Uﬂﬁ)matography ehiting with 0-30% EtOAc:hexane to yield
655 mg (29%) of 2-p-tolyl-5-irimethyisilanyl-2 H-pyrazole-3-carboxylic acid methyl ester. MS(ES+}: m/z =
289.3 [M+H]).

Place 2-p-tolyl-3-trimethylsilanyl-2 H-pyrazole-3-carboxylic acid methy? ester (665 mg, 2.30
mmeol) in methanol (25 mL). Add 1 N NaOH (10 mL, 10 mmol) and heat to 50 °C for 4 hours. Cool to

room temperature and concentrate under reduced pressure. Add saturated ag. sodium bicarbonate solution

and CH,Cl,. Separate organic layer and extract aqueous layer with CH;Cl, (2 x 25 mL). Combine organic
extracts, dry over Mg,SQ,, filter, and concentrate under reduced pressure to yield 620 mg (98%) of 2-p-
tolyl-5-trimethylsilanyl-2 H-pyrazole-3-carboxylic acid. MS(ES+): m/z = 2753 [M+H]
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filtrate and add saturated aqueous ammonium chloride. Separate organic
Iayer and extract aqueous layer with CH2CI2 (2 x 20 mL). Combine
nic extracts, dry over Mg2S04, filter, and concentrate under 30
Wl% @d%‘r‘éssure Subject residue g silica gel chromatograﬁﬁfg/ iliials AR
with 0-30% EtOAc:hexane to yield g 55 mg (29%) of 2

p-tolyl-5-trimethylsilanyl-2H-pyrazole-3-carboxylic acid methyl ester.
MS(ES+); m/z = 289.3 [M+H]). Place 2

p-tolyl-a- é%ﬁé&hﬁﬂ@@ﬂﬂ%@z@yf &%@&%@ ICAGish rﬁgti% golay ik66a
butano%'s m% a{; i rl]b? % {l .'J%?tl}%% 111{\| 2N?mo§lfo l{nweﬁ %O ip @18/'1)

hOUI‘S oom temperature an

phoebpekAtifat TR dEr TEbTEe aﬁ?é‘ﬁ%"d?éo A%‘E?"s‘a‘tﬂ’r‘afgﬁné’aa’%%b‘i&n? for 19 houss.
Conpfinzate oretten sofertietiahersma i) Saeprifutt gligasiciaysiognehestrpeit 0-
30vaRi0actisday @ikt 0 @@ 2 )& 2250ty r@etintkire blfamezdiiyhctshatiy acid
1er- YOI MG 2G5 filter.-and conegntrate under reduced pressure to yield 620

mg (982 pft&yps&taixaéstf oth ﬁlmx' AHARVAZ AR -RHohQis ARG, 1.46
mm 5('%%22?&5? 5A§Z§ﬁﬁ%’|m o §£7{9533 4PC;';49§%899’94%§4‘&0§1%6

ace rimet suan razole- -car oxylic aci
TeR008 &AL IS TRCTIPES e t%a ﬁjaan Phoe TS VAT bR é‘?ﬁ% e
then Gush 2§ st or EF WA MY o %Wb?@i%@ﬁﬁe BHGSPIOR B e fopsigpessure
to yieil } 23 Ak GRviDbY andheat oGO Cdpr i mumzoFhelnhieat to 100 C for 19
housacConeaniLate-teasiignunderiedicadnessiye.sSuRisotiresidute (10
mL PR A&MQM Bmﬁoeh%melfﬂw %ﬁ%%@%&ﬂ%@&ma@dd 504
- ilan razo amic aci
mcép es K rm%ﬁ gé nStL /;m%ng 4 ﬁ) mgera{%e)forq Qurs. ater
andﬁﬂeaswf i TR ST P Y P b P Sy A EFh iR R e B e St
layqis 0 priey MeB6-» Ao ORI BrPALpAREtPE S H CPhtdTeside eithesl 16
chronimeesiyciinggtvic: 600G f508 hounscGebl ongéetiohte iomnpound.
Mstempesatuigoansiigad onto a VarianTM SCX column. Wash the column
with MeOH and 10 then flush off the product with 2 M NH3 in MeOH.
Collect filtrate and concentrate llgnder redﬁgced pressure to yield 175 mg
?9%) of 2 p tonI 5 trimethylsila -yrazol 3 lamine. Place 2 |

u SR L e e 1 -2 Jovraznl-Arvl ia -v,.,'.< 5 'm..x'..-
V

ethyl acetate (10 mL) Add potassi@#§carbonate (191 mg 1.38 mmol)

and waisrI2; (k) Stirsthenseaofi Grivainaatitly dtriehtetoeingtichiprofoinraie(100
o) §0MEbA pk, 9r83 LriamalmSlicatir eosdesmperati tedan 18 heukad Addowter
Rehov &0 SR &9%@9%%@9@@&60%@@%@@@%\ﬁ@hd«&ﬁiﬁﬁ&%@ﬁ%q
mé%%‘ s Chtﬁ’ﬂ%% Cocl'gra d%aﬂ‘c 'aQé cu%%r‘s?‘é%@ %%59%1““? f?f@n ate under

ra e under re ressur ect reS|due to silica

red&fﬁﬂowa%‘aaf%}sﬁ%&mfﬁ’a MW@%@% HTRE BRI 8 |E‘F&‘D2§E?"‘ﬁ1 RRCLE)
(CREENETBLApBRd S MISE 527 4 90.3 UEHE Zﬂlﬂéﬁéﬁa%’ﬁ ) L

(s, BE(2-Fluoro-I-fluoromethvl-I-methy-ethvf-2-n-tolvl-2H-nyrazol-3-vll-carbami

C acigdd 2e2rteichioespilvio ester (Aeetiidofh A5l de-a-BUSPeRSigN Chethy!-
pro%i&){tgggé}ﬁfgﬁm%g@&m@tm&ﬁ%d@ @JJWQH‘@,@MQ(%QQ} The reaction is aliowed
to reach room temperature and stir until only product spot detected by TLC anabysis (ca. 2 h). Dilute with
CH:Cl, {400 mL) and wash with FICI (3% agueous selution). Dry the organic layer over MgSGQ,, filter and

concentrate. Subject residue o silica gel chromatography eiuting with hexanes / ethyl acetate 5%, to give 2-

methyi-2,3-bis

-iriflucromethanesulfonyloxy-propionic acid methyl ester as a colorless oil,

Y NMR. (CDCls, 300 MHz): 8 ppm 4.7 (d, 2H, 3=10.3 Hz), 4.5 (d, 2H, 7+10.3 Hz), 3.8 (s, 3H), 1.4 (s, 3H).
Add TBAF 1 M (132 mmol, 132 ml) over a solution of 2-methyl-2,3-bis-

trifluoromethanesulfonyloxy-propionic acid methyl ester (65.9nmel, 26.3 g) in 500 mL of anhydrous THF
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g) in MeOH (I L, HPLC grade solvent) and stir at room temperature

through the week-end (ca. 70 h). 25 Remove the solvent and patrtition the

residue between EtOAc (1 L) and H20 (100 mL). Re-extract the aguequs
W3§397Wﬁ’?‘?%tOAc and dry the combjped organic layers over %%2 it

and concentrate under reduced pressure to yield
3-hydroxy-2-hydroxymethyl-2-methyl-propionic acid methyl ester. 'H NMR
(CDC13 300 MHz): S ppm 3.9 (d, 2H, J=11.1 Hz), 3.76 (s, 31-1), 3.71 (d,

1 S L)vrflt%wﬁe
R R B  ane
layerﬁ?gﬁ%‘ﬁf’ée%‘?dsf‘ﬂ% SHEsR (‘5“%l g 8v and % lutid |ne
concg e PRy TRAEGREARYTBTTS BN ivENrors TRAEHS %‘%Wé%b@?ﬁtﬂt‘é SHEPLRY H
5 NOTRY (IO (360 300 detecte B4y 148 araly SB)(848 2. A Bilfi&with CH2C12

(40Qaandp) and washy with, BIGL{3Wrequs ety dotutionniDie/ theongahinbyer
overgggﬁtm quu&lsef ﬁﬂgﬁﬁﬂcﬁﬂéﬁﬁ%émﬁﬁiﬁﬁlﬂﬂ esie @ﬂi@&u@ﬁl 4.3 g)in 100
mL o aéng){ ato th Hct) 0= 5%}&1e@&?‘ﬁ)‘?%@%&@é&@%@%@%ﬁ)@@@éyﬁtgn r%@rarm 1o

is tr uoromet prap neth :
roox%t%%ﬂg@éngﬂquf 2&5)6 EaB gang ah%’l@ % %{?g 381 %%% i’?th
satugiss tet, sofpehlaidy Fré)aqslg’/@% r?)mitﬂat (gg%ﬁ)‘%bttdﬁe’ﬁt’ﬁis Lt‘ié‘ﬂfatt o
and 4Bt} overredsoilmierrofiQeiviateyiize. S g=tolylhydrazine hydrochloride (15.5 mmol,
2.5 frifderamethanasyfomaoxynoplmic atitanethyl Watem(EB. JimerokaR6:8
dissGhd BQ0:M Ly At el 145 Tds WER-2RAURES 30 RGCE hLBR006/A To4kine
oroa%l:lé laye?s!ed Wr:ilt(g%gﬁrét é%-%&(\)%%:%ngeg%g %@%&H@%ﬁéﬁ?&‘ Fo%e a5~(2-
pressure an ic laye turated ag.
oo RRI S RB R E B G}%C_ngégsg l“ﬁxa“ \gélger éeos1 ur% s%uaagtei
e TR PR i B ST ST D) ) i 300 T
3-fluide 2-fuishbmeethRmiethy Hiopronit aeid W@mvpewwwﬂm (48
mL{GRC BIBRLMHEZuG PRMordmEad4 (iaimdlyB-3-A4S08 LA Ry0RB3 (TiBle (7.3
m?ﬂ:ilgl'i%)a AR A &M (640 ek Jdol ) folewesddyanhyergLisetate.
abcemmml%gSG 4{{T‘I ﬁ)vh% sgatEILIer ﬂvﬁm%ﬁ%‘s%&m Dry over sodmm sulfate,
Moro-2-fliorometh yl-2-meth gro lon|c %crd me g%%éer Egm%l
fitieg, BY§RTEEH° M Ee‘b‘F%tﬁ‘r‘nPdt%‘b%){t a algwn fo tir ?or WO
houRseatr ABCOBRTInAIFERPIFRS %@%Wt&%ﬁﬁﬁ%ﬂ%tﬂﬂ%ﬂt Bapgipfeserioed
sbogernight. Concentrate under reduced pressure and add CH,CI2. Wash

organic layer with saturated aq. saothigien chloride and aq. 10% HCI.
[ €ombine-organicfayersand dry over sodium sulfate, filter, T0as@s+): mxz
|
]
|
|

c@raenitiate under reduced pressGrEpd*ghe a residue. Stirp: tolyt@mﬁ;}zine
hydrachloride (15.5 mmaol_ 2 5 g) and residue gbtained (15:5-mmgl-2.5¢

. by = st Tl L \4 4L 54 Ul
imp3daabnaf ethan%f%f}%?’?;ém&%g% *“‘ﬁ%f?ep s issolve the
residue imwater. Add10% sodium hydroxide solufion, and extract in ethyl

acetate. Combine organic layerg and.dry over sodium sulfate, filter, and
concentrate under reduced pressure to g\{e aD-(2<

acetate (from 15% to 50%). MS(ES+): m/z = 266‘{M+ . Add
2,2,2-trichloroethyl chloroformate (8.1 mm I\gtjfln ag. sodium

carbonate solution (#8-mL) over a sglutigp \)

5-(2-fluoro-I-fluoromethyi= metﬁ\yl @f p-tolyl-2H-pyrazol-3-ylamine

(7.3 N #N
H

N
H



10

15

20

25

mmol, 1.9 g) in 37 niL of THE'. Stir for 24 hours. Pour the solution over
water and extract in ethyl acetate, Combine organic layers and wash with
W%aztuor%gg &9- sodium chloride solution. Dry over sodigm SUH@E%&%JH}E%
and concentrate under reduced prggsure to give the title compound.
MS(ES+): m/z = 440 [M+H]. Prepare the following compound using
procedures substantially analogous to those described above. Table
MS(ES+): m/z Preparation Compound [M+~) J Preparation 44
[5-(2ekuyioibalodimetiyhatindi-2- priah2t-pyresElcafidd - whiteasbamic
prRGil R 2 @a&lragmp@siﬁm?, %%ﬁ&@%ﬁ@ﬁ@ﬂ&@#%@ &% Methvlvic acid
L R T R e
in DYG6 A 3534 P ATl ST00E 0 649 U EEEE B EBIG ivopmgient lomperetare, and add
wate} (28 splphi HOTpY AEHRELCND (Biptrazinbeh srichg HEaER] rastois s ety water (10
nLYRreparation. diudshaauasBibB845 gl,). [P bymeds§b o jeiomigpyfsBue to silica gel
chrdriQbirdibipiaz el S il A mie. agitheRado? irinlommatiy-e SIS (ES+): m/z =
532(f5§\g%raFlon 39, 1.0 equiv, 0.8054 g) and diisopropylethylamine (2 equiv,
0.7 mL) in DMSO (0.25 M, 8 mL) to 60 C for 6 hours. Cool the resulting
mixture to ambient temperature, and add 5 water &20 mL). Extract with
EtOABES ReIBIRIE PREACRASH TR & OB REBrI AR BResel it atet
aoft0 mL) and saturated aq. sodium chloride solution (10 mL), Dry over
MgSO4, then subject residue to silicaélgel chromatography eluting with a

Yea4

ORGIaHA M ammonia-methanol iigfshkaromethane. CCMS(RESES 4=
532.3 [M+H]. 10 Prepare the following compounds using a.proc&dtis)

i F L vl I Vi :
e T AP, Tele Proparatgy
-TIZ | oxylic acid terr-butyl ester

4-(3-Methyl-5-{ 3-[ pelmuei B -CYClOREOP W vl d@V2 -p-tolyl-
Preparation 47 2 H-pyrazol-3-yl}-ureido}-pyridin-2-yh)-piperazine-1- 546
: carhoxylic acid reri-buiyl ester

4-{3-Methyl-3-{3-[5-(1-methyl-cyclohexyl)-2-p-tolyl-2 F-
Preparation 48 pyrazol-3-yl]-ureide} -pyridin-2-yI)-piperazine-I- 588.3
carboxylic acid ter-butyl ester

Preparaiion 49

1} -piperazine-1-carboxvlic

acid reri-butyl ester

Heat a solution of 4~ 3-amino-6-methyl-pyridin-2-yD)-piperazine-1-carboxylic acid ferr-butyl ester
(Preparation 3, 41.20 g, 140.9 mmol}, (5-fert-butyl-2- p-tolyl-2H-pyrazol-3-yl)-carbamic acid, 2,2,2-
trichloro-ethvl ester (Preparation 38, 57.03 g, 140.9 mmiol), and DIEA (36.8 mL, 211.4 mmol) in DMSO

- (500 mL) at 60-65 °C for 2.5 hours. Add additional DMSO {100 mi.) during the last 30 min fo the thick

shurry. Cool the shurry o room temperatare and altow to stand overnight, Add diethyl ether (600 mL) and
stir the shurry for 1 hour at room temperature. Filter and wash with diethyl ether (5 x 300 mL) then air-dry
to afford a white solid (68.70 g, 89% vyield uncorrecied for DMSO - contains ca. 85 mol% of DMSO,
LCMS(ES+): m/z = 548 [M+H].

Preparation 50
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Preparation 46 2H-pyrazol-3-yl]-ureido}-pyridin-2-yl)-piperazine-I- 546
carboxylic acid tert-butyl ester
e -5-{3-[5-(1-methyl-cyclopropyl)-Z p-tolyl Prepar
W%—gl Mﬂazdgfli% -yl]-ureido}-pyridin-2-y}-piperazine-I- 546 car?:)lgox;llﬁgzgg? Hodd

tort-butyl ester 4-(3-Methyl-5-{3-[5-(1-methyl-cyclohexyl)-2 p-tolyl-2H
Preparation 48 pyrazol-3-yl]-ureido}-pyridin-2-yl)-piperazine-I- 588.3
carboxylic acid tert-bu 1 ester Preparation 49 15
4-f5-[3-(5-tert-Butyl-2-p-tol | -2H-pvrazol-3-vl)-ur k%—methyl-pvridin-Z-yl
}-piperazine-I-carboxylic tert-butyl ester H{:}olution of
4-(5-amino-6-methyl-pyridin-g-yl)-pigeraz; xylic acid tert-butyl
ester (Preparation 3, 41.20g N
(5-tert-butyl-2-p-tolyl-2H-p)razol- S{Eyl) -garbamic acid, 2,2,2- trichloro-ethyl
ester (Preparation 38, 57.0 0.9 mmol), and DIEA (36.8 mL, 211.4
mmol) in DMSO 20 (500 mL: 0-65 C for 2.5 hours. Add additional
DMSO (100 mL) during the last 30 min to the thick slurry. Cool the slurry
to room temperature and allow to stand overnight. Add diethyl ether (600
mL)BabRl sothBvdieriproreid Hueheint 106t hifarsitie . Riffet i ash

cyclpptipdiethydethiér (B2 300-mtijchemdn abyripgafiort-arivhite sofi g (6837 ester

(assGn8Qnyinlgivncenre ategidatc-iMvbiméhame gotains oas 85 melleofRMSO Alow

the Mé&%&'ﬁ)ﬁ)fﬁé‘f%m %é&[:l}a’l;ﬂﬁ%&éa%zf @%E@B%&Qto a whife solid. Dissolve the solid

I\é&-l(alﬁdl\{l )ﬁg R’ra? Y Qol(gnﬂ&%asmg wit add:t;onal MeOH Elute ’the free base with
H pyrazo- -VT- - met 6-piperazin-|-vl-pvrid ré{ﬁl‘érea .

21%4‘&3‘%61“?51 SRR ‘Md‘?ﬁ BB v e

whlﬁé@é’d&:%%%ﬁééﬁf@ﬁ@%&&%ﬁéﬁ) AoTMB R

4-(6Rrerethik BYG+[8s (lermethy sty clopropy Bp@tantially analogous to those described
abopetolyl-2H-pyrazol-3-yl]-ureido}-pyridin-2-yl)-piperazine-I-carboxylic acid

tert-butyl ester (assume 2.74 nunaljdig 1:1 ethyl acetate:dichloromethane

(206-mb)-fer-3-min-te-ensure-saturation—Alew-5-the-mixtureto-stand fu.

36repinathh@n concentrate under reduegainaressure to a white SOP&SBISSON?

the solid_in McOH and load onto a 20 g Varian SCX column. K&y #htn
mmeomﬁm@v%m@oﬁawwwa@ &ni ain 446

to glve a Whlte solid (1. 21 g 99% over 2 steps) LCMS(ES+) m/z = 446
[M+H]. Prepare the following compound using procedures substantially
analogous to those described
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10 above. Table MS(ES+): Preparation Compound m1z [M+H]I)
Preparation 51 1-[5-(1-Methyl-cyclopropyl)-2 p-tolyl-2H-pyrazol-3-yl]- 446
5-meth 1-6- iperazin-I-yl- idin-3- I)-urea WO 2007/05339
WBé“P/U§33866/041644 34 Preparatign 52 1-(5-tert-butvl-2 Petosansnatos

p-tolvl-2H-pyrazol-3-vl)-3-(6-ninerazin-lyl-pvridin-3- llurea. Place
4-(5-amino-pyridin-2-yl)-piperazine-I-carboxylic acid tert-butyl ester (200
mg, 0.718 mmol), 5 diisopropylethylamine (0.125 mL, 0.718 mmol), and
(5-tert-butyl-2-p-to|y|-2H-pyrazol-3-yl)-carbamic acid, 2,2,2-trichloro-ethyl
ester (Prouaration 38, 291 mg, Q.4 &:a40l) in DMSO (5 mL) and heat to

e U 300 A0 IOAG apg water
Sep
S et e 2 s AT A (B

tra

diiseprepslietitpsd pré sdufe 1S@ﬁ*}éhtﬁ%éﬁdﬁébt@/%meéoaféﬁé’rﬁﬁﬁﬁ%{w&aéﬁﬁww

acidgh Rtingievith-8dy Dbt E PR timddnz? 104, 0. Vi iin828uAd 83940 find heat to 75 °C
for Br{onl3-(adestdeutidnderature and add B1OAc and water, Separate organic layer and wash with
sampattag ch! gddlxﬁ}yéﬂgt@ia%z yhiourel d%ﬂf@%&ﬂ&k@lﬂ%@&%éO?%@@ﬂ@ CoaGigate

under {E) gsss,{[lrer §/|§£L:f es;)lue t&) %:1:? ;gggﬁlgﬁng E‘nliphy &qguﬂ‘w{% {g‘??({”? IE;%LPME%&O

yraz -urei fidin-2 erazme- - carboxylic acid
ymlf‘eﬂgﬁfﬁ o YL ool et
W@F@%aﬁ‘ed(fz’éﬁ%ﬁmlmﬁ@ﬁﬁtmar?é“‘l‘ﬁe{gﬁ@so C for 3 hours. Cool the
reactian 4d F{ieihteimpéfatirey ditpload-dnitbuzeNoAriad TR SP®E X Tolumn.
cardi@shethesaumany it MeQldsanasthemdiush eff thaproduct with:ehd2NHsL,
10.60:M8) Qe ket fillrats.and £OBERAERIBMBERHOUERLRAI RESHHR 10/ Miglth
sc%l 1.mg (%90/@?%@159& title r&oéﬂpa%&'@gn MR dE mé;?ﬁ%qwm'i/'@m

repare owing compounds using procedures substan
TS
MSESmpoendhaR{MiH]) Preparation 53 1-(5-tert-butyl-2
p-tolBieRirt-tpy felivots@ aphuBufBsmthne G:dat 431 stpripebopiriobayis oy Hieknd@eribed
aboyb-urea 1-(5-tent-butyl-2 p-tolyl-2H-pyrazol-3-yl)-3-(5-chloro-6 Preparation
5 piperazin-l-yl-pyridin-3-yl)-urea hyggachloride (no 468.4

ﬂec%l
rep a IOI’]

. i c g MS(ES+)n
Preparation ompoun méz [N
Preparation 33 1-(5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y)-3-(5-methyl-6- 448.5
piperazin-1-yl-pyridin-3-yl}-urea
i "1 1-(5-tert-batyl-2-p-tolyi-2H-pyrazol-3-yD)-3-( S-chloro-6- _
Preparation 54 piperazin-1-yl-pyridin-3-yh-urea hydrochloride (110 © 4684
purification}
Preparation 55 1~(6-piperazin-1-yi-pyridin-3~yi3-(2-p-tolyl-5-
FERAEHon irimethyisilanyl-2 H-pyrazol-3-ylj-urea 4504

Preparation 56

iperazin-1-yi-pvridin-3-yD-urea
Treat a 22 °C solution of 4-{3-[3-(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-yl)-vreido}-6-methyl.
pyridin-2-yl}-piperazine-1 -carboxylic acid rerz-butyl ester (Preparation 49; 63.20 g, 115.4 mmol} in MeOH
(600 mL) with HCl (4 N solution in dioxane, 300 mL, 1200 mmol). Stir the mixtare for 4 hours then

concentrate under reduced pressure (room temperature, ca. 10 torr, 3 days) to afford 1-{5-tert-buiyl-2-p-
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purification) 1-(6-piperazin-1-y1-pyridin-3-yl)-3-(2-p-tolyl-5- Pre aration 55
trhnethylsilanyl -2H-pyrazol-3-yl)-urea 450.4 Preparation 56
5-tert- Butyl -2
%8&7 K ZE |3vrazol 3-yl)-3-(2-methyl;6-piperazin-I-yl- yridin-gyl§fg§é{g}6 ?égifz‘
a 22 C solution of 4-{5-[3-(5-tent- butyl -2 p-tolyl-2H-pyrazol-3
yl)-ureidol-6-methyl 2 5 pyridin-2-yl}-piperazine-l-carboxylic acid tert-butyl
ester (Preparation 49; 63.20 g, 115.4 mmol) in MeOH (600 mL) with HCI
toiyl- %]'}Jy?ag!:hj HoR. HJ(QJ@&@[I 530N b5 R ABHMMNON Stk eI 6 kOF A Witk rs
powd) Rt FONCRRS § dehsedhsed F?J@ﬁ%@ ér%mm?@%@ture ca. 10 tort,

PCII’(] g?@ﬁéﬂm 1é E}Egéta%%!tozlﬁ gyr%z% )-§é~methyl -6-piperazin-1-vl-pyridin-

3-yDte ShdppRier ok 848 183 PB iR P TD Er a2fhe YRS AT FeRe
MeCdilgedBoThioritierathairrofisaviité: | FohepqeRipMEOR divkiireebena 5 A% of
Conddianedd: CMS(ESs)ictd/zve A Midh 140ad ECSSIFion of ~ 448 [M+H].
1- @’r%?g-el%ﬁg}gﬂgwmg compounds using procedures substantlaﬁy analogous to those describad
-toI 2H-pyrazol-3-yl)-3-(2-methyl-6-piperazin-I-yl-pyridin- 3-yl)-urea
3|hydrochlor|de (10 g, 19.2 mmol)%‘gleOH onto a 70 g Varian SCX
column rlnsmq with 5 McOH (ca L). Elute the free base with 1)13%
l[yrg pig in cOH:_dlchIorometl'@ol_gi&NQ,ﬁO mL). Concentrate™iH{E&r
re pressure to give a white solid (6.24 g). LCMS(ES+):\m/z 2448

ViR are {hefqlaringsompoynds-usiborpraeedsids substaptially
ar%)éaloI A(%Eﬁi those Ejgscrﬁkﬁﬁ}é%mm VPN SIEEa ). +n/z Preparation—
Cermpatindsiv-+H 11) ﬁiﬂgéﬁﬁfw Fgf_@‘l%gm%g mgﬂ%ﬁzﬁgﬁ}ép yl)-2 4885
p-totyl-2H=-pyrazot=3=yh=432.2—3-6- Terazin-1-yt=-yfian-3-yi)-urea
Preparation 58 1-15-(1-Methyl- cIerxgl) -2 p-tolyl-2H-pyrazol-3-yl}-3-
488.5 (5-methyl-6- i erazin-1- i ,ﬁnal B:I ureathl(_) Preg%gﬂon 59
1-(5-tert- Bu&?—lﬁ’i"ﬁ@gflf%'i’tnam razor-3- "vf)vo (2 -Pfl%l?flyl oyf iperidin-4-
vloxy)-pvridin-3-vil-urea ,N Seisygd-grinmes hple nitrogen gas through a
solution of 1-5-tert-butyl,2-p-tolyl-2H-pyrazol-3-yl)-carbamic acid,

O
O =~
:
) Exﬁg 1@

Bubble nitrogen gas through a solution of 1-5-ters-butyl-2- p-tolyl-2 H-pyrazol-3 ~yl}-carbamic acid,
2,2, 2-trichloro-ethyl sster (
Preparation 38, 608 mg, 1.5 mmol) and 4-(5- -aminoc-6-methyl-pyridin-Z-yloxy)-piperidine-1-carboxylic acid

tert-butyl ester (453 mg, 1.5 mmo?) in DMSO (3 mL) for 5 min. Next add N, N-diisopropylethylamine (500
0L, 3.0 mmol). Stir at 60 °C overnight, then distribute the reaction mixture between ethyl acetate (25 mL)

and saturated ag. sodium bicarbonate solution (50 mL). Isolate the aqueous phase and extract twice with
ethy] acetate (25 mL each). 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-{5-[3-(5-fers-butyl-2-p-
toiyi~2H—pyrazol—3—yi)—ureido}-6~methy1—pyridin-2—y10xy}-piperidine~1-carbc)xylic acid rert-butyl ester as a
brown solid (746 mg, 88% yield). MS(ES+): 'm/z = 563.3 [M+H].

Adg trifluoroacetic acid (10 mL) to 2 cold solution of 4-{5-[3-(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-
yl)-ureido]-6-methy! -pyridin-2-yloxy}-piperidine~1-carboxylic acid fert-butyl ester (746 mg, 1.33 mmol) in
dichloromethane (20 mL). Stir the reaction mixture at 22 °C for 25 min. After removal of solvent, treat the
residue with 1 N sodium hydroxide (20 mL) and extract three times with dichloromethane (20 mL each).



2,2,2-trichloro-ethyl ester Preparation 38, 608 mg, 1.5 mmol) and
4-(5-amino-6-methyl-pyridin-2-yloxy)-piperidine-l-carboxylic acid tert-butyl

ester (453 mg 1.
Wﬂ 7&.9 33394

5 mmol) in DMSO (3 mL) for 5 min. Next

sopropylethylamlne (500 DL 3.0 mmol). Stir at 60

/US2006/041644
overnignt,

then distribute the reaction mixture between ethyl acetate (25 mL) 20 and
saturated aq, sodium bicarbonate solution (50 mL). Isolate the aqueous
phase and extract twice with ethyl acetate (25 mL each). Dry the

Dry 60 B3RINEE QEGANIERRASE ScOMEI-aaeiURtseHPlessng: poncentrate sSidhjetne,

g%rﬁé@%‘s@é— J(;,g;,gqléggmtography eluting with hexanes and ethyl

ace ate to.give 4
ton pyrazo

T

5t rtsbl%# A
rel ofén eth pyridin-2-y oxy

cPIues sub tan ali analogous to those described
-piperidine-l-carbox

aboXlic acid tert-butyl ester as a brown solid (746 mg, 88% yield). MS(ES+):
nt/z = 563.3 [M+H]. 25 Add trifluoré#éetic acid (10 mL) to a cold solution of

[3 (5 -tert-bu

yl-2 p-tolyl-2H- pyrazol -3- yI)-ureido]-6-methy

| MS(ES+): iz

- 9%1oxy}-piperidine-I- carboxﬁ“&pgm tert-butyl ester (746 mg:+$3
m...u., th—aichteromethane(26-mt)—Stir-thereactiommixture-at22Cfor

25 min. After rem

each). WO 2007/

hirépemite 420 mL)) and-
053394

AR
%$%0%)§ﬂ644 6 [z)gry the ca

solid (605 mg, 9
fohemtingcampo

described above

Preparation 60 1-

| of solvent prov

oval of solvent treat the reS|due with 1 N sodium
nethane (207HiL

mbined

rlnc 2 \whita
g O VTVTiITo.

% yield). MS(ES+): to/z=463.2 [M+H]. Prep
ndﬁ%@ﬂ?ﬂ F@déﬂl?‘ﬁéé’@ﬂﬁ@téﬁ 3‘32@7
5 THBIE ISR BrdsaiZiioh (‘frompc

(5-tert-Butyl-2-methyl-2H-pyrazol-3-y|)-3-[6-

are the
olis to thege

und [M+HD
373.3

(piperidin-4-yloxy

-pyridin-3-yl}-urea Preparation 61

Preparation 64 1(
1-3-yl)-3-[5-methy

5-tert-Bulyih<Ridntb i@ Hapidiazeyli-uee
I-6-(piperidin-4- 463 yloxy)-pyridin-3-yl]-urea

15 I-2-(6-met HEHrpS: ohvB-34%4G:2

yl g lr%%eé gyyl- ( JI&%@?% ré%])? f‘i‘@ﬁ‘yWéB&rP&%n 62 1 3013
-(2-Methyl-6-piperazin-1-yl-pyridi %r%) ?

methyl-pyridin-3-yl)-5-(1 -trifluoromethyl-cyclopropyl)- 501.3
2H-pyrazol-3-yl]-yrea Preparation 63 1-(5-tert-ButyI-2

P-balyleigs By razol-3-yl)-Bsl6m-EufiA 9.2 tpinaridin-dryloxg)pyridin-3-yllyrea

Preparation 64

1~{3-tert-Butyl-2-p-iolyl-2H-pyrazo
[-3-y1}-3-f 5-methy}-6~(piperidin-4-
yloxy)-pyridin-3-yl}-urea
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WO 2007/053394 PCT/US2006/041644 37 MS(ES+): 7-H-/-Z
Preparation Compound [M+HD Preparation 65 1-(5-tent-Butyl-2
] -tol@ 2H9pyrazo| -3-yl)-3-[5-chloro-6- 483.3

“Fbﬁg In- -onxy) pyridin-3-yl]-ureg.Preparation 66
1-(2-Methyl-6-piperazin-I-yl-pyridin-3-yl)-3-(5- 510.4 pentafluoroethyl-2
p-toly1-2H-pyrazol-3-yl)-urea Preparation 67 1-(2-Methyl 6-piperaz
n-l-yl-pyrid n-3-yl)-3-[2 p-tolyl-5- 510.4

PCT/US2006/041644

(T=triftuoromethyi-cyctopropyt)-2H-pyrazoi-3-yI)-urea Preparptiasis 1k
(ZPRperstiyrl fluoromethyl 1 methyl EfFHYEE [M-E])

tolvl-2H-pyrazol-iyll-3-(2-methyl-6-pigerazin-l-vi-pyridin-3~)-dre

hydrochloride 5 Add [5-(2-fluoro-I-fluoromethyl-I-methyl-ethyl)-2
prietyla@dd 43y razol-BisHlecdnigiietclgid/2ri@o tichieno-aimptester (2492
mmol, 1.2 g) and DIEA (2%8PfRfibt; séosr}ﬁm%%r%?ﬁumn of

4-(5-amino-6- methyl-pyridin-2-yl)-piperazine-I-carboxylic acid tert-butyl

ester (2.9 mmol, 0.9 g) in 4 mL of DMSO and stir at 85 C overnight. Cool
down, add wateriand extract with CH2CI2 Co bgn e orgahic layers
ABEAREL S ith S aturaéé@éﬁh %égf T :%! ]uﬁ' y over sotliin
sulfate, filter, and concentrate under 1 reduced pressure to give
4-(5-{3-[5-(2-fluoro-I-fluoromethyl-I-methyl-ethyl)-2 p-tolyl-2H-pyrazol-3-yl]-

ureido}-6-methyl-pyridin-2-yl)-piperazine-l-carboxylic acid tertibutyl ester.

Suhigctisesidue t)lslllca el chromatq }L{r M xanes / ethyl
acetate in gradient @ ‘g&g}é ;;}Q{ =4 [I\(I+H1§1@3‘E|r
4-(5-{3-[5-(2-fluorp-I- quoromethyI- -methyl-ethyl)-2
p-tolyl-2H-pyrazol-3-yl]-ureido}-6- 15

methyl-pyridin-2-yl)-piperazine-I-carboxylic acid tert-butyl ester (2.5 mmol,

0.9 g) dissolve in 5 mL-of CH2Edpaamgdnigdrogen chloride 4.0 M in

10H0%aRE 071 FaFamal1h Bl )eAl 1 lemperatiane -avermighbyi-6-pinerazin-1-yl-

Concentrate, then triturat% i{pag gvjm’tgréc%g&:‘ggg@gg with diethyl ether.

MS(ES+): nz/z = ).F r oll ysing, @202
roc%%ﬂge éu (s"tlan IR AR aIcGous %; m?\{vi%% lll(])r:(;aer 20 WO

R ke oy o ey ot ) %*ﬁbﬁé%?&%ﬁr%%ﬁ“@%%s R

mefSPEEmR) -Fitfpiperazine-1-carboxylic acid zers-butyl ester (2.9 mmol, 0.9 g) in 4 mL of DMSO and
stir at 85 °C overnight. Cool down, add water and extract with CH;Cl,. Combine the organic layers and

wash with saturated aq. sodium chloride solution. Dry over sodium sulfate, filter, and concentrate under
rednced pressure to give 4-(5-{3-[5-(2-finoro-1-fiuoromethyl-1 -methyl-ethyl)-2-p-tolyl-2H-pyrazol-3-yl}-
ureido}-6-methyl-pyridin-2-yl)-piperazine-1-carboxylic acid fers-butyl ester. Subject residue to silica gel
chromatography eluting with hexanes / ethy! acetate in gradient (from 10 to 30%), MS(ES+): m/z = 584
[M+HD.

Stir 4~(5-13-[5-(2-finoro-1-fluoromethyl-1-methyl-ethyl)-2-p-tolyl-2 H-pyrazol-3-ylj-ureido}-6-
methyl-pyridin-2-yl)-piperazine-1-carboxylic acid rert-butyl ester (1.5 romol, 0.9 ) dissolve in 5 mL of
CH,Cl, and hydrogen chloride 4.0 M in dioxane (7.35 mmol, 1.8 mL} at room temperature overnight.
Concentrate, then triturate the white solid formed with diethyl ether. MS(ES+): m/z = 484 IM+H])

Prepare the following compound using procedures substantially analogous 1o those described

above.
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[M+ H] 1-[5-(2-Fluoro-1,1-dimethyl-ethyl)-2 p-tolyl-2H-pyrazol Preparation
69 3-yl]-3-(2-methyl-6-piperazin-I-yl-pyridin-3-yl)-urea 466 hydrochloride
Pre a/ratlon 70 115 tent

R% 2B P- 18Ivi-2H- -gyrazol-3-V1}_3-f6-(pineridin-4-ylamino}-m
|d|n3 -yll-urea 5 Add (5-tert-butyl-2-p-tolyi-2H-pyrazol-3-yl)-carbamic acid,
2,2,2-trichloro-ethyl ester Preparation 38, 2.0 nunol, 0.8 g) over a solution
of 4-(5-amino-pyridin-2-ylamino)-piperidine-l - carboxylic acid tert-butyl
ester (2.0 mmol, 0.6 g) and potassiyyp carbonate (2.20 mmol 0.3 g) in

1tri £ 1.9.he
acetonitrile—{25-mb)-Stir-the selution-for-12-hetrs-at-room

PCT/USZO(}( /041644

Axelganakar and extract with CH2Chhp@einbine the organic Iayer aﬁf
wash with saturated aq. sodium chloride, dry over sodium ulfa er,

and 10 concent err ressure tg dive aldue Subject
pesidus ey silica ag(%g Fg&m & ﬁi gfqu’;% ﬁ%@l MeOHﬁén
gradient (from|0.5 to 20%) to ylabdrdal{'@r[&—(S -tert-butyl-2

p-tonI-ZH-pyrazoI -3-yl)- ureldo] pyridin-2-ylamino}-piperidine-I-carboxylic
28 TMFH]) Treat a 22 C solution of

4-{5-[3- (5 -tert-butyl- 2 p-tolyl- 2"%;@!&%81 yI) ureido]-pyridin-2-

-3
yIamlno}p|er|d|ne1 _crnoxll_cg:‘ala d a 0L ctl Ilt

Stir AR St Bl R i Eoris

' red By 3%uz e H@wgiiggg resi lsféu i?{leon 4516 bject Fgé%: Pﬁﬂ‘ ’%”c&%’lé’grﬁtdr‘f‘ T .
caraR RGN P75 (3 DO G R TES R I Egh bt Weé"i% e
(25 fnbe Wate sqmg(lgg)lzﬁ@;}p‘tamg@{mmeﬁ@ HEGTRFY et with CH;C]Z Combine
the drebid @Rt Bty wie? Hapyrea 2o s3kuh)-3nbBspipperidimedinmcii@ip jlddind4-yil-
con&%a%&gd@eﬁ%@ ﬁ@ﬂ@ig&ﬂfue Subject residue to silica gel chromatography eluting
wa A=l amingrny 6}1&?@% Qx¥)s RJ%&' Pég‘ﬁelacaﬁf P%&é"!&@ﬁﬁ@ﬁ% BYEESIREo1-3-y1)-

Pre aratlon 2 41 mmol
ureigof Wfdﬂ'—% woviE m°é1 mceafﬁaaﬂr’ﬁ ac:| ée?ib;t e g tifg*[er548 [Mﬂﬂ)
aratiori3g2 10381gion ‘?tfi mﬁ%&)‘%ﬁﬂﬂr%ﬁl&ﬁﬁé{ﬁﬁaﬁ‘ “"(ildf hridE
yiawioppkn DM S@bA5tdbiti)Hat:6 1€ (ot BreplQoc) ﬁqgtfééiﬂﬂﬁgﬂm&@l ﬁéﬁtM
solf @M fRmperaturerand-Rayition bebanaen watthenehethyhpeetaieQasiagyate
md%%@éﬁﬁe%éggiﬁ@ E@MQ&I@E&%&%I&@Q@&&E aagpaﬁa{m?hmtam
us layer with ethyl aceta as bil nic layers twice
m%\? \{/%aéer ﬁéﬁl}]/ toi\l/ee{:rmsx1 ua?n Z}tﬂ ftgte an(;M V%%%O%?%g’s@{%
PCT/US2006/041644 39 concentrate under reduced pressure. Subject
residue to S|I|ca gel chromatogr&f@ﬁ%%%g W|th a gradlent of ethyl
acetate(irdichigrome eyl EiBi0A-yh yfidin-4-
4-{4-[3-(5-tent-butyl-2 p- t IyI 2H pyrazol-

3-yl)-ureido]-pyridin-2-4¢Xy}-piperidine-l-carboxylic acid tert- butyl ester,
- LCMS ES+ (m/z) 549 [MyFih Tre&t a s IlIt n of4-{A{[3-(5-tent-butyl-2
p-tolyl-2H-pyrazol-3-yl)-U¥ej eridine-I-carboxylic

acid tert-butyl ester (877 él .6 mmol) in 1:1 EtOAc:DCM (100 mL) with
|

a =
=

|

Heat a solution of 4-(4-amino-pyridin-2-yloxy)-piperidine-1-carboxylic acid ferr-butyl ester
(Preparation 20. 1 g, 3.41 mmol), (5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl)-carbamic acid 2,2.2-irichloro-
ethyl ester (Preparation 38, 1.38 g, 3.41 mmol), and ditsopropylethylamine (1.2 mL, 6.82 mmoi) in DM3O
(15 mL) at 6¢ °C for 5 d. Cool the resulting mixture to room temperature and pariition between water and
ethy acetate using saturated aq. sodium chloride solution to aid phase separation. Extract the agueous layer

with ethyl acetate, wash the combined organic layers twice with water, dry over sodium sulfate and
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bubbling stream of HCI (g) for 3 min. Allow the resulting mixture to stand
for 30 min, then concentrate under reduced pressure. Dissolve the
re5|d n MeOH and load onto a 20 g Varian SCX column

W\(/)vﬁ%o éf Elute the free base witgy1:1 DCM:2 M ammon|aElﬁr??ﬁﬁ/I@'(?(OZ)O\(%&!l1644
Concentrate the solution under reduced pressure to give the title
compound in quantitative yield. LCMS ES-- (m/z) 449 [M+H]. 10 Prepare
the following compound using a procedure substantially analogous to that

mmqga'%g&ka@ﬂap&ysres&@I&d\é@(&%ﬁ&mpg@m@@wum whiza[@gith bt

; Azol-
ethyt fﬁe te m%(glE})I'O oxy &i)ﬁ X X&g(a/é:‘lp 1e §¥94 egldu yﬁ%&%ﬁ 1

3uy1) ‘Bré?ﬂ?’é ? @Pgi ﬁa% lJﬁHg%gid teri- bu ester LJ'.'T:C %g((%m z)@l; IM+H].
nviehp-BaiaiaBofs: (i%@tWW%@WW?W&‘F@I@ﬁ“WS}Zrb‘i“%zﬂywé% o)

piperNind-[-artoRy 1N adill Nriintidr T3Eawa Soltiohiv S EiRHsPee100 mL) with a

bubb%&WM'@y&leﬁﬁﬁ pyow PetebyltRpyrazokdd/dd:34Gin, then concentrate
mdeﬂéﬁgg%ﬁsls&da PYHIdins 3ysiiea (REep aationoa:d .00 Varith $6%Qofinn, rinsing
wen G D B PEOTROOIS BG4 Ik 20 U810 B0 GRS Ui

1 equiv dich orc met ith
undenjefaoR AEHE H’rﬁ‘iﬁé?fr%%ﬂﬁﬂﬁ"%ﬂf?l%‘éﬂbl Sdiiide g‘%oc%él”’% %%w
equiRppEs, @v@ﬁwmwaf@m@mséﬁmw@r?ﬁwa&y i &Pgﬁ?ﬂea%"e
48 hours then wash with saturated ag. sodium bicarbonate solution. Dry
the organic layer over sodium sulfagieand concentrate under reduced
pressture—PurificationA—Purify omrsitica gel using a gradient 2 VIMS(ES):
amrgenigiomethanol in dichlorometlfap@cergradient of ethyl ac?ta,;gz%mﬁ]

dichloromethane or hcaxanpqI Purification l? D;erlf\/ by !

gassasd 75 S MRIEN, HETCRCAT USHig ¢ r‘éﬁenE of agyeous
10 mM ammonium bicar onate in acetom rile affords the title compound.
[CMS (ES+): nalz = 544. [M+H]. WO 2007/053394 PCT/US2006/041644

40 Prepare the following compg%g%%ﬂr@: ng procedures substantlally
analogous to those described MSSES+) (mt é
1-46-14-(2 J-Dimethyl-pentanovl)-piperazin-1-vil-pyridin-3-yl} -3-[5-{1 -methvl-cyclobropyl)-2-p-tolyl-2 /-

pyrazol-3-yl]-urea

Treat a sohtion or slurty of the 1-]5-(1-methyl-cyclopropyl)-2-p-tolyl-2H-pyrazol-3-yl}-3-(6-
piperazin-1-yl-pyridin-3-yi}-urea (Prepargtion 5, 1 eguiv., 0.1510 g), 2. 2-dimethyl pentanoic acid (1.15
equiv., 0.0521 g) and catalytic DMAP (ca. 0.1 equiv., ¢.049 g) in dichloromethane {ca. 0.1 M, 5 mL) with
N-(3-dimethylaminopropyl)-N*-ethylcarbodiimide hydrochloride (EDCL.15 squiv., 0.0767 g). Agitate the
resulting mixture at ambient temperature for 48 hours then wash with saturated ag. sodium bicarbonate
sokitian. Dry the organic layer over sodium sulfate and concentrate under reduced pressure. Purification A:
Purify on silica gel using a gradient 2 M ammonia-methanol in dichloromethane, & gradient of ethyl acetate
in dichloromethane or hexanes. Purification B: Purify by reverse phase on an Xterra 30 X 75 mm 5 micron
MS C18 column using a gradient of aqueous 10 1M ammonium bicarbonate in acetoniirile affords the title
compound. LCMS (BS+): m/z = 544, [M-+H].
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E1 AMPLE Compound [M+$1] 2 1-[6-[4-(l
-Methyl-cyclohexane=bonyl)-piperazin-I -yl]
ridin-3-yl}-3-[5-(1-methyl-cyclopropyl)-2 p-tolyl-2H- 556
W%%Z&Q%]-urea 3 1-{6-[4-(2,6-Di§|(yoro-benzoyl)-piperazirlm)-‘f-lyw/fI‘J]-sz){}{r}iﬁétl]ﬁlg44
yl}-3-[5-(1-methyl-cyclopropyl)-2 p-tolyl-2H-pyrazol-3- 572 yl]-urea
EXAMPLE 4 1-(5-tent-Butyl-2-p-tolyl-2H
yrazol-3-v11-3-{6-[4-(2.2-dimethyl-prooionyl):piperazin-1 y11-2-methvl-

pyriding3- @ o Nb RS il Yo edhdNohde G SHQ-H
o el ok

above.

p-tolyl-2H-pyrazol-3-yl)-3-(2-methyl-6-piperazin-I-yl-pyridin 3-yl)-urea

mg, 0.53 imnol). Stir the resulting mixture at room temperature WetHight

then wash with saturated aq. sodium bicarbonate solution. Dry the
organic layer oversadiumesiylfaie-pnshdarsansentiate-unmel reduced
pressure. Subjeairasidud lsiica HokkomentbgrapphyEuting witha
gradient 2 M ammonia-methaRSFR-GidhIBTbmethane to afford the title
compound as the free base. |l CMS(ES+): m/z = 532.[M+H] Treat.a
solution or slurty of the free amine in dichloromethane (5 mL) with 2 M
methane sulfonic. @gidin-dichieremaihanettieouivyyiks5 mL). Stir the
resulting mixtureyertehtete arteraystiaainhbiRomitidgen anddry
under reduced pressure to afford tHE it Prepare the following
compounds using procedures substantially analogous to those described
above. WO 2007/053394 PCT/US2006/041644 41 Table LCMS
EXAMPLE 4

1-{5-fert-Butvl-2-ptolyl-2 H-pyrazol-3-v11-3-{6-[4-( 2:2~diméthvl-nropionvl)—ninerazin~ I-y11-2-methvi-

vridin-3-vlt-urea methanegutfonate

o}
(\NJH(
P N\)
l =N
9
o on

Treat a mixture of 1-(5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y[}-3-(2-methyl-6-piperazin-1-yl-pyridin-
3-yD)-urea (Preparation 36, 157 mg, 0.35 mmol), trimethylacetic acid (54 mg, 0.53 mmol) and catalytic
DMAP (4 mg) in dichloromethane (3.5 ml) with N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide
hydrochioride (EDCL; 101 mg, 0.53 mmol). Stir the resulting mixture at room temperature overnight then
wash with saturated ag. sodium bicarbonate soluiion. Dry the organic layer over sodium sulfate and
concentrate under reduced pressure, Subject residue to silica gel chromatography eiuting with a gradient 2
M ammonia-methano! in dichloromethane to afford the title compound as the free base. TLCMBS(ES+): m/z =
532 [M+HL

Treat a solution or shury of the free amine in dichloromethane (5 mL} with 2 M methane sulfonic
acid in dichloromethane ( equiv.; 0.155 mL). Stir the resulting mixture, concentrate under a strearn of
nitrogen and dry under reduced pressure to afford the salt.

Prepare the following compounds using procedures substantially analogous to those described

gabove.



EXAMPLE Compound (ES+): nt/z [M+H]j 1-(5-tert-Butyl-2
p-tolyl- 2H -pyrazol-3-yl)-3-{6-[4-(2,6 5 difluoro-be

TR

erazin-l-yl}-2-methyl-pyridin-3-yl}-urea 588 methanesulfoﬂr&aft4 cad
yl-2p-tolyi-2H-pyrazol- 31yl) -3-{2-methyl-6-[4 6 1- PR 20081

anecarbo ni ( YIY ProP YI)-P Perazm I-Y1] PY din-3- 530 yl}-urea

methanesulfonate 1-(5-tent-Butyl-2p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(2,5 7
difluoro-benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-yl}-urea 588
methanesulfonate i 1-(5-tert-Butyl-2 p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(2,4 8
difluoro benzoyl) piperazin -1- yI] thyl pyridin -3-yl}-urea 588

Ato.O-3

|||\.,u Ial ICJUIIUI T

dlflu [0- ]lzignzoy

10 rhfll iora-hens

(i S \J tent= DUI._yI 2 |J LUIyI 2H- pyldLUI 6 yl) 6
)-piperazin-1-yl]- 2-
esulfonclte 1 -(5-tent- Butyl 2 p -t

g{) Fan’ldln -3-yl}-urea 588

NINAESZHA

2H pyrazol -3- yl) -3- {6

10-[4&%‘3\5

S—l—; ez

l

U OUTmoroT O~ O C T4

methanesulfona
difluorg-benzoyl)-

te 11 1 -(5-tert-Buty!l

yI)34

e R tolyl- 2H é_{azol_s
2%62?’;%53 & “é@ -0416§? 42L

{6 [4 (3,5

588
methanesulfonate CMS
EXAMPLE Compound (ES+): nth [M+HI 1~
1-(b-tert-Butyl-2p-totyt-2H=-pyrazot=3-yt)=3<{6-{4-(2;6
dimethyl-benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-yl}-urea 580
methag] esulfonate1-13:&+G=te fBulyi2B-pyrazol-3-y1)-3-{2-methyl-6-[4- <50
p-tolyl-2H-pyrazpl3ptaLacie "‘ﬂ'ﬁﬁéﬂ‘i@”@n”ﬁ’f‘j}m 1-y1}-pyridin-3-
methoxy-benzoyl)-piperazin-1- 75 methy pyrlcr'n 3-yl}-urea 600

7 1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yh)-3-{6-{4~(2,5-
= difluoro-benzoyl}-pipetazin-1-yl}-2-methyl-pyridin-3 -»yl}«uma 588
methanesulfonate (
1-(5-tert-Butyl-2-p-iolyl-2 H-pyrazol-3-y[)-3-{6-[4-(2 4-
& difluore-benzoyi}-piperazin-1-yl}-2-methyl-pyridin-3-yi}-urea 588
methanesulionate
o 1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl)-3-{6-[4-(1,3-
= difluoro-benzoyl)-piperazin-1-yij-2-methyl-pyridin-3-yl}-<wea 588
methanesulfonate
1-{5-ter t—Buiy1—2~p-tely1~2H -pyrazolk-3-yh-3-{6-{4-(3 4-
i0 difluoro-benzoyl)-piperazin- 1-y1j -Z—methyl—pymdm—:—yil-mea 388
methanesulfonate
1 1-{5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yi)-3-16-[4-(3,5
i difluoro-benzoyl)-piperazin-1-yl}~2-methyl-pyridin-3-yi}-urea 588 .

methanesnlfonaie




methanesulfonate 14 1-(5-tent-Butyl-22
p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(2-chloro

6-fluoro-benzoyl)-piperazin-1-yl]-2-methyl-

Wi e iEdlifonate 15

pyridin-3-yl}-urea 804, - nos/041644

42
1-[6-(4-Benzoyl-pipérazm-1-y1)-2-methyl-pyridm-3-y1]-3-(5- 552
test-butyl-2 p-tolyl-2H-pyrazol-3-yl)-urea methanesulfonate 16
1-(5-tert-Butyl-2 p-toiyl-2H-pyrazol-3-yl)-3-{6-[4-(2-fluoro-

mnora

(Y

anzouvb.n
|v A | Il_UyI} }JI}JCI

11 -(“Sﬁeﬂt-But
bERZS -pipera
18 .1.-(

B tart Bt
< CTU DUl

zif=t=-yi=2=methyt-pyridin=3=ytFrurea 570 metha

yl-2 p-toIyI-2H-pyraZgﬁ3MgaS-{6-[4-(2-methyl-
1Zin-1- yl]-2-methyl-pyridi

Il
W1 e T=

esuifonate
LCM?
(ES+H): vz

&n-S-yI}-urea 566 methahesylfenate

L O~1™(

benzoyl)-pipera

yi-2p-toty-2H-pyrazot=3=yt)=-3-{6-[4=(2-cyano-

zin-1-yl]-2-methyl-pyridin-3-yl}-urea 577 methan

esulfonate

WO 2007/053394 RCTHS2005/04164#4ry&dlCMS- EXANMPLE Compound

(ES+)"nt/z [M-
methoxy-benzo
methanesulfona

- HimetoybepgoybritErat- 2
yl)-piperazin-1-yl)- -t%"ee §?P6fr
ate 20 1-(5-tert-Butyl-2-p-tolyl-2H -pyrazol-3-yl)

Wﬁmﬂﬁ%&‘wﬁ)

idin-3-yl}-urea 58

3-{6-

2
2 .

B-{

6-[4-(Z2-ehloro b’enzoyl)-plperazin-l-yl]-2-methy|—pyridrn3-yl}-ureaj 586

methanesulfonate 71 1-(5-tert-Bu

tri#luggomethyl-
methanesulfong
p-toly1l-2H-pyra
benzoyl)-pipera

-tolyl-2H

e
ltrél%}%%%te r%ﬁgeﬁ%ohate
z0l-3-yl)-3-{6-[4-(3-fluoro-

e

{6-[4-(2
yl}-liga

1-(5-tert-Butyl-2
benzolgl)-pipera

p-tolyl-2H -pyrazol-3-yl)-3-{6-[4-(3-methyl 23

6-fluoro-benzoyl)-piperazin-1-yl]-Z-methyl-pyridin-3-y1}-urea
methanesulfonate

in:1=yll-2-methyl-pyridin-3-y}-urea-570—methan

2Rk -2ometBybipyidiRr3oyli-vire g ba62 eaethar]

esulfonate
604

1-{6-(4-Benzoyl-piperazin-1-yi-2-methyl-pyridin-3-yl}-3-(5-
1ert-butyl2-p-tolyl-2 F-pyrazol-3-yij-urea methanesulfonaie

552

1-(5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-y1)-3- {6-[4-(2-fluoro-
benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-yl}-urea
methanesulfonate

570

1-(5-tert-Butyl-2-p-iolyl-2H -pyrazol-3-y1)-3-{6-[4-(2-methyl-
benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-yl}-urea
: methanesulfonate

566

1-(5utert-Butyi-2-p-iolyl-2H -pyrazol-3-yl)-3-{6-[4-(2~cyano-
benzoyl)-piperazin-1-yij-2-methyl-pyridin-3-yl}-urea
methanesulfonate

577




74 1-(5-tert-Butyl-2 p-tolyl-2H -pyrazol-3-yl)-3-{6-[4-(3-eyano
benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-y1}-urea 577
W@géﬁﬁ&%%gfonate 25 1-(5_-tent-ButyI-2 p-tonI.-2.H -pyrazol-3yPrRARi A3 44
methoXy-benzoyl)-piperazin-I-yl]-2-ggethyl-pyridin-3-yl}-urea 582
methanesulfonate WO 2007/053394 PCT/US2006/041644 44 LCMS
EXAMPLE Compound (ES+): st/z [M+H] 26 1-(5 -test-Butyl-2
p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(3-chloro

benzoyfj-piperagin-1-yi-2-methyl-pyridin-3-yl}-trea 586 metharjesujigpate
E22 lsfprlert-Butyl-2 p-tolyl-2H-pyrazgl3a-3-{6-[4-(3- (ES+): mv/z
trifluoromethyl-benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3- i 620; yI}bred

methanesutfonate 28 1=(5-tert-Butyi-2-p-tolyl-2H-pyrazol-3
yI)-3-{6-[4-(4-flupro- benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-yl}-urea
570 methanesylfonate-29.-2«{p-1grtoRLibyl-2ypAoly-R8 (6-14-(2-
- pyraﬁ‘g |-3-y[)-34 Grfilett-mrathiipiperazin-1 <yl]-2-methyl-pyridin-3-yi}-urea 582

benzoyl)-piperazin-1-yl]-2-methyl BYEFTEES M urea 566 methanesulfonate
30 1-(5-tert-Butyl-2 p-tolyl-2H -pyrazol-3-yl)-3-{6-[4-(4-

mathoalw..hanzovhl-hinara=
TTITIOCT |\Jl.’ L=}

enzeyh-piperazin--yl-2-methylk-pyridin-S=-yurea58
methanesulfonate 1-(5-ten-Buty§132-p-to lyl?ﬁ’? ég?/g?%;l-%yl)@g-
{2-metlgyl-6-[4 i1 (%H?%gﬁé@@lé:%- Bonygifierazin: 1 yiFovidin-3-yi}-wega
558 methanesujfonate 32 7 “’mz”;gh%nggmﬁgw‘ . J:I} =
71-(5-tei-t-Butyl-{2-p-tolyl-2H-pyrazol-3-yl)-3-{2-methyl-6-[4

I T i i 1 H O W | I [l elle
(thiopheiie-2-earbenyb-piperazin-1-yH-pyridin-3=yl-trea558

methanesulfonate WO 2007/053394 PCT/US2006/041644 45 LCMS
a1 1-(5-tert-Butyl-2-p-toly}-2 H -pyrazol-3-yl)-3-{6-[4-(2-

= triftnoromethyl-benzoyl)-piperazin-1-ylj-2-methyl-pyridin-3- 620
yl}-urez methanesulfonaie

1-{5-tert-Butyl-2-p-tolyl-2H -pyrazol-3-y1)-3-{6-[4-(3-finoro-
benzoyh-piperazin-1-yl}-2-methyl-pyridin-3-y1}-urea 570
methanesulfonate

1-{5-tert-Butyl-2-p-tolyl-2H -pyrazol-3-yl}-3-{6-[4-(3-methyl-
2 benzovl)-piperazin-i -yij-2-methyl-pyridin-3-y1} -urea 566
methanesulfonate

1-(5-tert-Buty}-2-p-tolyl-2 1 -pyrazol-3-yb)-3-{6-[4-(3-cyanc-
benzoyl)-piperazin-1-yll-2-methyl-pyridin-3-yl} -urea 577
methanesulfonate

N

1-(5-tert-Butyl-2-p-toiyl-2H -pyrazol-3-yl)-3~{6-[4-(3-
methoxy-benzoyl)-piperazin-1-yl}-2-methyl-pyridin-3-yl }-urea 582
methanesulfonate




EXAMPLE Compound (ES+):.n/z [M+H] 33 1-(5-tert-Butyl-2 p-tolyl-2H
-pyrazol-3-yl)-3-{2-methyl-6-[4

wg’i

&th

meth
TS
anesu

I-thiophene-2-carbonyl)-piperazin-1-

-pyrazol-3-yl)-3-{2-methyl-6-[4-
(pyridine-2-carbonyl)-piperazin-1-yl]-pyridin-3-yt}-urea 553
methanesulfonate 35

yl]-pyridin-3- 5 ,
1f0nate i34 1_(5_tent_Bu£¥|_2 pt0|y|‘2H ;&Méz&iﬂgﬁ‘il@iﬁt

1={6-[4=(2-Fluorp=benzoyt)-piperazin-1-yi-2-methyl-pyridin-
}-ﬁi—él-methyl-cyclopropyl)-2 @ggllygﬁﬁl-pyrazol-&yl]- 568
anesulfongte 1-{6-[4-(2, 6-Difluoro-benzoyl)-piperazin-I-yl}-

3-
me

LCMS
Urea+y: m
2-rriethgl

36-pyricm=3=yt}=3={5=(I-methyl=cyctopropyt)-2p-toty-2H-586

pyrazol-3-yl]-urea methanesulfonate 37 1 -[5-(i-Methyl-cyclopro

p-to |yi-62 H-pyrazol-8-yd}-B8 -'Z-p-to.lyIQH -pyrazol-S-yE)ﬁ - §{6-i4-{3-chloro-

methyT-6-[4-(3-methyREFY H@?ﬁ%ﬁ%—k@%@d@‘@ﬁé’fﬁéﬂlﬁw 570
- me St Forat

pyridin-3-yl}-urea methanesulfonate 8 1-

{6-[4-(2,2-Dimethyl-propionyl)-piperazin-I-yl}-5-methyl-

pyl)-2

586

pyridin-3-yl}-3-[5-(1-methyl-cyclopropyl)-2 p-tolyl-2H- 530
pyrazol-3-yl]-urga methanesul{onat% ?8 . .

. T(3-teriB DH -3y1)-3-§ 6-F4-(3-
1-{6-[22(2,6-Difluopgs ety N R B R Lo e i 3-
pyridin-3-yl}-3-[5-(I-methyl-Cycloprapywiizpstoldz2H- 586
pyrazol-3-yl]-urea methanesulfonate 40

~2=p-10

620

1-{6-[A-(?-|:|Ilﬂr{' 'bpn?_ny!) p!peraZIn 1 \JI!} 5 maothvl-nvridia
3-yl}-3-[5-(I-methyl-cyclopropyl)-2 p-tolyl-2H -pyrazol-3-yl]- 568
methanesulfonate \L?gp 2007/053 319- QT/U%@_O Q[ 41644 46 |
EXAMELE Compoiind| txﬁgﬁ&g’f&f b s

-[5-(1-Methyl-cyclopropyl)-2p-tolylsziiapsuisizete 3-yI]-3-{5
methyl-6-[4-(1-methyl-cyclopropanecarbonyl)-piperazin-1-yl]- 52
pyridin-3-yl}-urea methanesulfonate

ety oy rtann

bl diydoyridin-3-yi}-urea

urea
CMS
570

00]

1-(5-tert-Butyl-2-p-tolyl-2H -pyrazol-3~yl)-3-{6-[4-(4-methyl-
bepzoyl)-piperazin-1-y1]-2-methyl-pyridin-3~yl}-urea
methanesulfonate

566

1-(5-ter+-Butyl-2-p-tolyl-2H ~pyrazol-3 -y1}~’;_3 —f{ 6-[4-(4~
methoxy-benzoyl)-piperazin-1-yl}-2-methyl-pyridin-3-yl} -urea
methanesuifonate

582

Ly
it

1-(S-tort-Butyl-2-p-tolyl-2H -pyrazol-3-yl)-3-{2-methyl-6-[4-
(thiophene-3-carbonyl)-piperazin-1-y1}-pyridin-3-yl}-urca
methanesulfonate

558

1+(5-tert-Butyl-2-p-tolyl-2H -pyrazol-3-y1)-3-{2-methyl-6-[4-
(thiophene-2-carbony!}-piperazin-1-yll-pyridin-3-yl}-urea
methanesulfonate

558




42 1-[5-(1-Methyl-cyclopropyl)-2 p-tolyl-2H -pyrazol-3-yl]-3-{5-
methyl-6-[4-(3-methyl-thiophene-2-carbonyl)-piperazin-1-yl]- 570
yridin-3- é}-urea methanesulfonate 43 ,
W%%%Oﬂfﬁh(fx -Dimethyl-propionyl)-pipgrazin-I-yl]-5-methyl- PCTUS2006/041644
pyridin-3-yl}-3-[5-(1-methyl-cyclohexyl)-2p-tolyl-2H- 572 pyrazol-3-yl]-urea
methanesulfonate 44 1-{6-[4-(2,6-Difluoro-benzoyl)-piperazin-1.
-yl]-5-methyl=pyridin-3-yl}-3-[5-(1-methyl-cyclohexyl)-2 p-tolyl-2H- 628

pyrazol-3-ylJ-uréa methanesulfonate 1 -(5-tert-Butyl-2 LOMS

PHgIykepirpyrazol-3-yl)-3-{6-[4-(2,6 danpound (ESH): m/z
dichloro-benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-yl}-urea 620  [M+H]

methanesutfonate (FXA e = 5 d, HOBT (0.59 mm.ol} in place of DMAP)
EXAMPLE 46 1{(5 tent b 12 p to vl H pvrazole-3--3-{6-[4-(~
2

- A 2]y IN2E, Hybr-{ vl .
Gitgro-benzguie AR B P R e g raee
1-(5-tent-butyl-2 {}-urea methanesulfonate

Y . on 3
p-tolyl-2H-pyrazol-3-yl)-3-(6-piperazin-I-yl-pyridin-3-yl)-urea (48 in,, 0.111
mmol), 2,6-difluorobenzoic acid (21 mg, 0 133 mmol), and

4-N,N-dimethylgminopyridine (3 mg, 0.022 mmol) in acetonitrie{ (5 mL).
Add Q:(7-azabenzo(siazobesl-Jyby ki piNadatbamet [RumtrHe s X
hexa uorophosphat@yﬁfl%\t’rgcJ’)"’f(’B(‘I”Pngé:JUE 3 Yhrelfafathest to 70 CoF

at

19 hours. Cool tp room 10 temperature and add CH2C12 and water.

Separate organic layer and extract aqueous with CH2C12 (2 x 25 ml )
Combine organigs, dry over Mg2S04, filter, and concentrate under

duced 1 e R B i JoFt luti
o e | e Ty ouing

574.2 [M+H]. Prepare the following compounds using proceduregs

Substantially analogous to those described 15 above. WO 200 //053394

PCT/US2006/041644 .4/ 7 able; M VP Qmpoung (ESH): In/,
[M+HPE47 1-(5-tert-%ﬁkihy?@t§%§§§§&%§k%%@?@m 6- 608 536

pyrazol-3-yl]-urea methanesulfonate

37 1-[5-(1-Methyl-cyclopropyl}-2-p-tolyl-2H -pyrazol-3-y[}-3-{2-
= methyl-6-[4-(3-methyi-thiophene-2-carbonyl-piperazin-1-y13- 570
pyridin-3-yi}-urea methemesulfonate

38 1-{6-{4-(2,2-Dimethyl-propionyl)-piperazin-1-yl}-5-methyl-
= pyridin-3-y1}-3-I5-(1-methyl-cyclopropyl -2 -p-toiyl-2 K - 530
pyrazol-3-yl}-ures methanesulfonate

39 1-{6-44-(2 6~-Difluoro-benzoyl}-piperazin-1-y1j-5-methyl-
= pyridin-3-yt}-3-[5-(1-methyl-cyclopropyl)-2-p-tolyl-2H - 586
pyrazol-3-yi}-urea methanesulfonate

40 1-{6-[4-(2-Fluoro-benzoyl)-piperazin- 1 -vl}-5-methyl-pyridin-
- 3wyl}-3-[5~(1-methyl-cyclopropyl)-2-p-tolyl-2 H ~pyrazoi-3-yi}- 568
urea methanesuifonate




10

15

dichloro-b nnzoyl)-piperazin-1-yl]-pyridin-3-yl}-urea 48 1-(S-tert-Butyl-2
p-tolyl-2H -pyrazol-3-yl)-3-[6-(4- 502 2
clopropanecarbonyl-piperazin-1-yl)-pyridin-3-yl)-urea 49
ny f tyl-2 p-tolyl-2H-pyrazol- yI) -3-{6-[4-(3-methyl- gl 4/52006/041644
thiophene-2-carbonyl)-piperazin-I- y -pyridin-3-yl}-urea EXAMPLE 505 1
(5 tertbutyl-2-p-tolvl-2H-pyrazol-3-vl)-3-{6-f4-(2
2-dimethyl-nropionyl)-Dii)erazin-I-yl}-pvridin-3-vi}- urea Place

1 {,—_\ fnrf hll‘hl' z p fn|\yll 2H |Jyl QZUI 3

yl)-3-(6-piperazin-1-yl-pyridin-3-yl)-urea 200 mg, 0.461 mmol), -y
tr%e}tﬁé'fg?rﬁne (0,071 mL, 0.507 mm%f) BREU-NY- -dimethylamingp r{%}r' 6

Mg 0051 mmnl\ iR-CH2CI2 (1!'\ mL) Aetel 2 2 dIIIICLIIyI Proptotvt l-ehtorice

(0.062 mL, 0. 507 msmol and stlr at room 10 temperature for 17/h. Subject
re&du;e to sﬂma&ﬁéﬁ éﬁ oig) _ 10 r{)p M\% ggg& \C:hexapnge to
yield 175 mg (7 te,m z= 2 [M+H].

Prepare the follpwing compounds usmg a procedure substantla ly

anatogous-to-that described—above. 15 Table MS EXAMPLE Compound
(ES+):m 51 1-(b- tert butyl -2 p-tolyl-2H- pyrazol 3 -yl)-3-{6-[4-(2,2-dimethyl-
532.3spropionyl) 1‘5"’ BHTA-

2007/053394 PCTFIEZ00¢ ,Q%:@g e FEE‘”’?P mpoL

(ES+):nt /Z [M+H]
1-(5-tert-butyl-Z -Tnlvl 2H-pyrazol-3-yl)-3-{5-chloro-6-[4-(2,2.552.2

570
ind

O e P st EYAELE 521 e
[4lf(>?/>-r?1ﬂgthc))/|¥per tanov i pl methy1~cyclohexy1 —2—$;célyl~7§éct 572
1-(5-tert-butyl-2

p-tolyl-2H-pyrazol-3-yl)-3-(6-piperazin-1-yl-pyridin-3-yl)-urea (0.20 g, 5
0.46 mmol) with|3-mdtHykpeianaeaeid(0ip88iy; 0151 mefmdf),
1-hydroxybenzot rlazF@Féi‘Hﬁdﬂéfe[fg 2%63 1‘@’%@@% géﬂlﬁﬁ p%Tyme,

r
supported carbodiimide (O 837 , suspen ed in a mixtlre
20 1.2

628

124

CH2C12/DivtE \.LO/L ||||_) Stir-the-mixture-at room lemperdlur
overnight and then flérartuinicshithe e siyraxitii-GH2E12(2.6-
43 dichloro-benzoyl)-piperazin-1-yl}-2-methyi-pyridin-3-yl} -urea 600
methanesalfonate (rxn fime = 5 4, HOBt (0.59 mmol) in place
of DMAP)

EXAMPLE 46
1-{5-fert-butvi-2-ptolvl-2 H-pvrazole-3-vI-3-{ 6-14-{2.6-diflnoro-benzoyi -piperazin-1 -yl ppyridin-3-y1:-

urea

Place 1-(5~tert-butyl-2-p-totyl-2 H-pyrazol-3-y1)-3-(6-piperazin-1~yl-pyridin-3-yl)-urea {48 mg,
0.111 mmol), 2,6-difluorobenzoic acid (21 mg, 0.133 mmol), and 4-N.N-dimethylaminopyridine (3 mg,
(.022 mmol} in acet.onitriie (5 L) Add O-(7-azabenzotriazole-1-y1)-N,N, N’ N '-tetramethyhronium
hexafluorophosphate (HATU) (50 mg, 0.133 mmol) and heat to 70 °C for 19 hours. Cool fo room
temperature and add CH,Cl; and water., Separate organic layer and extract agueous with CH,Cl, (2 x 25
mL). Combine organics, dry over Mg,S0,, filter, and concentrate under reduced pressure.  Subject residue
1o silica gel chromatography eluting with 0-60% EtOAc:hexane to yield the title compound. LCMS(ES):
m/z= 5742 [M+H],

Prepare the following compounds using procedures substantially analogous to those described

above.



5

10

15

Concentrate and purify the residue with a SCX cartridge eluting with
N-H40OH/CH3O0H 2N to yield 135 mg (55%) of the title compound as a
ale pink solid. MS(ES+): m/z = 532 [M+H]. 10 Prepare theij(?{jé?égﬁﬂ

WRMBStHdS using a procedure subgiantially analogous to that sc%{éﬂﬁ44
above. Table MS(ES+): na/Z EXAMPLE Compound [M+H] 54
1-(5-tert-Butyl-2 pp.-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(2- 544 cvclo en 1-ace
[}- i erazin-l-yl]- yrid n-3-yl -urea _ a 1-(5-tert-Butyl-2
p-tolyl-2H-pyrazol-3-yl)-3-{6-[4 5' 1ie

(2 2 2 2 tetramethvl-cuclobrananacarbhonvh)
FETTOTIaAaTrTTITO Y l]l v]vlvrll Urlul LA ll

AR Er =

[}-urea 1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(1 56 ‘ MS
m%& Y, |- proganecarbonyl)-piperazjp-l-yll-pyridin-3- 516 yl -urea®¥11
-(5-tenﬁ§%§l-2 p-tonI-2H-pyrazol-3-yl)0-r§}-][6-(4- 516 c clobutanec arlﬁgﬁ%— [
eraz n-1- 1)- yrp | -urea 1-(5-te7,t,Butyl-2
p-tolyi-2H-pyrazal-3-y1)-3-{6-[4-(1T $8
methylzgyclohexanecarbamilapiberaziisk i-Rysidiond:- &8 (dlsurea 5%03
1-(5-tert-Butyl-2 p-tolyBRidepyiazalbdipbr3={6-jd-£2idn-548-dreaethyl- entano
[)- i erazin-1-yl - idin-3- [}-urea 60 1-(5-tent-Butyl-2
p-tolyl-2H-pyralelé-3yl)-3-{6-[4-(2-

¢

9

methylzgyclopropanecariopylirpipesagin:1lryeidin:s:-Fl6.yl}-urea 5 3252
EXAMPLE 61 1 (5 teryduptyb@epatodyl 2itepeiatol 3vi)iB{6HReE 2 )
6-difluoro-b--nzov iperazin-l-ell-5-methyl-pyridin- 3- | -urea WO
2007/053394 PC[F/USZOOG/O41644 49 Place 1-(5-tert-butyl-2
p-tolyl-2H-pyrazol-3-y)-3-(5-methyl-6-pi in-Lylspyridin-3-ylrurea (300
mg, O.égé_cl) mmol); g%@ﬁ&%ﬂ? ky%%%&%ﬁ&é%ﬁﬁégmide 5383
hydrochloride (154 mg, 0.804 mmol), 2,6-difluorobenzoic acid (127 mg,

0-864 mi"ﬁul), afit 4-N,N-dilllcthy=au|il|upyliu'illl:' (15 Mg, 67134 IUi) 18]
acetonitrile (10 mL). Heat the reaction to 60 C for 18 hours. Cool reaction
to room temperature EXAMPLE 50

1-(5-tert-butyl-2-p-tolvl-2 H-pyrazol-3-v])-3-1 6-[4-(2.2-dimethyi-propionyl)-piperazin-1-yll-nyridin-3-yl}-

urea

Place 1-{5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-(6-piperazin-1-yl-pyridin-3-yl)-urea (200 mg,
0.461 mmol), fristhylamine (0.071 mL, 0.507 mmol), and 4-N,N-dimethylaminopyridine (6 mg, ¢.051
mm%)l) in CH,Cl, (10 mL). Add 2,2-dimethyl-propionyl chloride (0.062 mL, 0.507 mmol) and stir at room
temperature for 17 h. Subject residue to silica gel chromatography eluting with 0-100% EtOAc;:hex&ne to
vield 175 mg (73%) of the title compound. MS(ES+): m/z = 518.2 [M+H]

* Prepare the following compounds using a procedure substantially analogous to that described

above,
Table
| MS
EXAMPLE Compound (ES/?:m
[M-+H]
3L ' 1-(5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl)-3- {6-[4-(2,2-dimethyl- 5323
| propionyl)-piperazin-1-yi]-5-metliyl-pyridin-3-y}-urea '
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15

5 and add CHZC12 and water. Separate organic layer and extract
aqueous layer with CH2CI2 (2 x 20 mL). Combine organic layers, dry
WKk 94 filter, and concentrate under reduced pressysey. %%191&%41644
re3|3ue to silica gel chromatography eluting with 10-70% EtOAc:hexane
to yield the title compound. MS(ES+): m/z = 588.3 [M+H]. Prepare the
following compounds using a procedure substantially analogous to that
described 10 above. Table MS(ES+): n1/z EXAMPLE Name [M+H]

1=(5=tert=Butyl-2p-tolyl-2H—=pyrazot-3-yt)-3-{6=(a 62— |~ |
cyclopropaneedrbonyl piperazin-1 yl)-5-methyl-pyridin-3- 516.3 1]-ureas

AF%‘ utyl-9 p-tolyl-2H-pyrazol-3gyl)-3-{5smethyl-6 63 (ES+) m
[ methyl- th|ophene-2-carbonyl)-piperazin-I-yI]- 572.3 din-3-yl}-ur

+H
64 1-(5-tent-butyl-2 p-tolyl-2H-pyrazol-3-yl)-3-{5-chloro-6 :

H-(2;6-diftvorosbenzoyt)ypiperazin-1=-ytFpyridin-3-y}--608-0area
1-(5-tent-Butyl-2 p-tolyl-2H razol3 I) -3- {5 -chloro-6 65 o
(4-cy§opropane=cér@§6 ﬁﬁfﬁf‘%’ ) g r?%ﬂimcgﬁﬁﬁﬂé 66 552.2

1-(5-tort-Butyl-2 p-tolyl- Ioro 6

[4-(3-methyl-thiophene:2-carbanyl)-piperazin=1-yl]- 592.0
pyridin-3-yl}-urea 67 1-{6-[4-(2,6-difluoro-benzoyl)-piperazin-I-yl]-pyridin3
yl}-3- (2 p- tonI -5- tnmethylsﬂanW&%ol 3 yI) urea 590 2 WO

p- tQi)éLoZ H(spé%zgi aﬁp\&x}@fﬁﬁgﬂ:&rﬁ%@b@fdw@rb@nwwme@zm 020 g
0.46 mln§> R EYBNIReG 382 DOBORSAANS SHARAIRO.: KRR b0
0.46 mmol) and polymer supported carbodiimiide (0.83 g, 1.0 mmol), suspended in a mixture CHClL/DMF
(18/1, mL). Stir the mixture at room temperature overnight and then filter and wash the resin with CH,Cl.
Concentrate and purify the residue with a SCX cariridge eluting with NH,OH/CH;OH 2N to vield 135 mg
(55%) of the title compound as a pale pink solid. MS(ES+): m/z = 532 {M+H].

Prepare the following compounds using a procedure substantially analogous to that described

above,
Table
MS(ESH): m/ |
EXAMPLE Compound V]
34 1 -(5—rert-Butyi-—2-p;toly]‘w.’ZHupyraze1—3~y1)—3- {6-[4-(2- 544
cvelopentyl-acetyi-piperazin-1-ylj-pyridin-3-yl}-urea -
55 1-(5-tert-Butyi-2-p-tolvl-2 H-pyrazol-3-yi)}-3-{6-[4- 558
== (2,2,3,3-tetramethyl-cyclopropanecarbonyl)-piperazin-1-
yl}-pyridin-3-y1} -urea
1-(5-ters-Butyi-2-p-iolyl-2 H-pyrazoi-3-y)-3-{6-[4-(1~
26 methyl-cyclopropanecarbouyl)-piperazin-1-yl]-pyridin-3- 516
yi}j-urea
37 1-{5-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-y1}-3-[6-(4- 516
cyclobutanecarbonyi-pinerazin- 1 -y1)-pyridin-3-ylj-urea
1~(5-tert-Butyl-2-p-tolyl-2H-pyrazob-3-y[}-3-{6-[4-(1~
28 methyl-cyclohexanecarbonyl)-piperazin-1-yl}-pyridin-3- 558
yi}t-trea
39 1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-{6-[4~(2,2- 546
dimethyl-pentanoyl)-piperazin-1 -yl}-pyridin-3-yl}-urea
1-(3-tert-Butyl-2-p-tolyl-2 H-pyrazol-3-yl}-3-{ 6-14-(Z-
&0 methyi-cyclopropanecarbonyl)-piperazin-1-yl}-pyridin-3- 516
yl}-urea

EXAMPLE 61

1-{5-tert-Butyl-2-




10

NNT/NO 11-S-O O Add
[4-(5-amino-6-methyl-pyridin-2-yl)-piperazin-1-yl]-(2,6-difluoro-phenyl)-met
hanone (1.00 equiv, 601.77 mmol, 200.00 g), 5-tert-butyl-2 p-tolyl-

W%%gg?ﬂ%g yI) -carbamic acid, 2,2,2-fgichloro-ethyl ester (1. O%c%'é’éz%'&%mm%
602.88 mmol, 244.00 g), N,N-dimethylaminopyridine (60.47 mmol, 7.50 g),
10 diisopropylethylamine (229.36 mmol, 40.00 mL, 29.64 g), DMSO (1.00
L) to two 5 L three neck flask with overhead stirring. Heat slowly and

][“a'lpkfa%m ?éA 000G £ 91 %ﬁ%&%@% m&g)@gaqﬂc@ﬁ Qh&%ﬁ%ﬁ%ﬂﬁh Hhufea
(Soqgnrr% g;’%r %tfvhq?ec e i 6¢_ . th6lcar% %Jghlonge I‘OOBT]&M

erature ation and CO Inse ca e WIT
mmWBﬁEh&hﬂﬂmwm .% Feaé}r dJeeady f’ﬁ%ﬂﬁéjﬂ&%ﬁﬁ?ﬁlﬁwﬂ’&%& B
mmphdteskadtind (b dlvifelreehin oA Gith! A SHVAtEOL S5 IBDGY SrRSriNe
andfog CHLBIhatwakteethe ixiucewasdhrowgimGelit i, G ABetitdtethal).
&nﬂﬂ%@@gaﬂi@ﬁ&&@|H@Qb§&@§<ﬁl,gﬁtﬁﬂt&ﬂbﬁde;ﬂﬁ@tﬁt&r Riltera plase-avishopithesidue

o S%L elaché%}ﬁ %@3&;&9%%&%&&&@&% (RAHGEEHDESSSUER. WO /.

_gy Wparg yl)a%w?@gigygpggl%%oatgﬁg zoyl) g agtrlglggﬂitlglg](mzs t?t%gp Xes )Q‘Idln
abometolyl-2H-pyrazol-3-yl)-3-{6-[4-(2,6- dlfluoro -benzoyl)-piperazin-1-yl]- 2 0

2-methyl-pyridin-3-yl}-urea (1.00 equite, 600.67 mmol, 353.00 g), and
—methanot (350 ttoas L flask:"Heat the mixture was 10 50-6D s @&id: nv;

me#MEEEonic acid (1.00 equiv, 6038% mmol, 39.56 mL, 58/00 Iy
MW‘ Stir.the cnlllhnn far 5 hout-at-50 e

then remove heat qgcﬁé}bg&g ';% f m‘p%”myi ?f@ Bt’%ﬂxff G0 chentraseﬁ 3
filtrate Under reduced pressure. Add ethykeacetate (300 mL) and
concentrate undef ieduezesy] ész_s@ié»%d@’lawh?dﬂi)tﬁoﬁah@m%_ of ¢ )?
acetate®vas adde(d 25+oHER Pﬁlffﬂfé}ﬁﬁd? afé‘ﬂﬁ@é’é?%?@%ﬁdr% Add 2 L

tiethylether-thenstir O B A S OMEINIt Stir for3
hours thén filter. Ringexhathyethelandihkeptangithendryinder reéhsced
pressure at _-40 to affnrd the title coffgbund (391 4 n\ 30O

y

2007/053394 PCT/US gé@kﬁgﬁ%ﬂ% TEXAOIBUE 50 TRt Butyd ;2
p-tolyl-ZH gyrazol-3- yI R[5 trans) 4-Lgyglopropanecarbonyl -2
S5-dimethvI-niperazin-s-yh-Bemethyhip aitin:8=yli-urea{5ichoi;oy &'~" N N I~
OHH — [4-{3-methyi-thiophene-2~carbonyl)-piperazin-1-yl}- 592.8
pyridin-3-yl}-urea

6 1-{6-[4-(2,6-difluorc-benzoyl}-piperazin-1-yil-pyridin-3-
& VIL-3-(2-p-tolyl-5-trimethylsilanyl-2H-pyrazol-3-yly-urea 590.2
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5 Dissolve compound of

rac-[(trans)-4-(5-amino-3-methyl-pyridin-2-yl)-2,5-dimethyl- piperazin I-
wyI] Cﬁ{jcll%ﬂopyl -methanone,( Preparation 9, 0.1 g, 0.35 mmao andm} /04 44

£ p-tolyl-2H-pyrazol-3-yl)-carbamic acid, 2,2,2- tri

ester (0.283g, 0.7 mmol) in DMSO (3 mL) and DIEA (0.12 mL, 0.7 mmol).

Heat in a sealed tube at 80 C for 10 15 hours. Allow to cool down and

pour into ice water. Extract with AcCOEt several times. join organics and

wash with saturated aq. sodium chloride solution, dry over Na2S0O4 to

give a residue. Subject residue to silica gel chromatography eluting with

AcOEt in hexane 50-90% to giv&XeldBLE & rac-1-(5-tert- butyl 2 p-
1-(SeiyiERi-pyraR ok -piZe{8 ((traftsir4 cyitinpropane At

perazin-1-yl)-5-methyl- @,{ﬂﬂ_gg@ﬁd}ﬂ@@&ﬁ%ﬂld) asa SO|Id MS(ES+)
m/z = 544.5 [M+H]. 15 Subject crude to chiral chyomatography resolution

using column Chirapack AS eluting with hexang-DMEA 0.2%:EtOH
25%.13.78 min. MS(ES+): m/z = 544.5 [W%E 70

4+ ethvl-propionvl)
piperazin-l-vll-4-met 0 p)h;dln 3- Iy }-urea Add (5-tert-butyl-2
p-tolyl-2H-pyrazol-3-yl)x¢car m|UaC| 2,2,2-trichloro-ethyl ester
(Preparation 38, 0.3 @‘ ol, 0.1 r) over a solutifn‘of

1-[4-(5-amino-4-met ridin-2-yl)-piperazin-19l]-2,2-dimethyl-
propan-l-one (0.3 mmot;0.08 g) and potassium carbonate (0.3 mmol, 0.05
g) in acetonitrile (3 mL), and stir the solution for 4 hours at 80 C. Add

waterdand extract withy Gl 2.vCombing. m?g-@rgamiﬁﬂam@wmah&&;wm
equwﬂgb safuratedonds SOsimue qrbd@}y!&ry %ﬁ@@iymﬁm{@;aé fHlteS.c@Rdro-ethyl
ester NEEAte, EEE'er r?%‘ﬁ&‘nd %ﬁ f%ey%§es {;’ myhiechresidue to
WI'[ hexanes et

silica g‘l—:‘ull éhromatograp acetaté in gradlent

ut
dm(%ﬁ%’%ﬂ?%eé 753° TREYES f?ﬁy e %?é AT this FERSHHGS 1
Wﬁ@%s%ﬁﬁ@@ﬂém%é%&WMQéﬁ%WH@%W
~65l0vel BO WA 20T 053384 RETHAIS? 00 6/D4h6 L4050 rJuizkamExeadv Pl Ect

soligompesting MG mz dMith XArdE (G entBidti Znder reduced pressure
ov@zm Ilﬁ!;ﬁlpiy ﬁ%%%lte%ay Bl gl{éf MQM ﬁlell'}_’t?'gxt with actllvateai car‘réon {65g) at reflux for 1
cyclo rno | 1ain
l% gilter% é}{ ty 2 P é:ulg %Cﬁe% I‘y c@n r‘:ﬁzz rf]ﬂ% ‘éé ]then selventl elﬁcé‘gxagge into ethyl

H-pyrazol-3-yl)-3 0f0-6
ace[tgj:e(f%tealvf}ﬁ%et B]IB %ﬁf] it %ﬁ%ﬁﬁ Iazgﬂ]drsﬁléﬁ Cw rgig?d pressure to afford I-

(5-rert-butyl-2-p-tolyl-2 H -pyrazol-3-yi}- 3 {6—{4 (2,6-difluore-benzoyly-piperazin-1-ylj-2-methyl-pyridin-3-
yi}t-urea (490 g},

Charge 1-(5-tert-butyl-2-p-tolyl-2H -pyrazol-3-y1)-3-{6-[4-(2,6-diflucro-benzoyl)-piperazin-1.yl}-
2-methyl-pyridin-3-y1}-urea (1.00 equiv, 600.67 mmol, 353.00 g), and methanol (3.50 L)Yto 2 5 L flask.
Heat the mixtare was tc 50-60 °C.  Add methanesulfonic acid (1.00 equiv, 603.4% mmol, 39.56 mL, 38.00
g) in 250 mL of ethyl acetate drop wise. Sfir the solution for ¢.5 hour at ~£¢ °C, then remove heating
source. Stir for 5 hours, then filter. Concentrate filirate under reduced pressure, Add ethyl acetate (300
ml} and conceneirate under reauced pressure. Add an additional 300 mL of ethyl acetate was added
concentrate under reduced pressure. Add 2 L of diethy] ether then stir for 15 minutes. Allow to stand

- overnight. Stir for 3 hours then filter. Rinse diethyl ether and heptane, then dry under reduced pressure at

~40 °C to afford the title compound (391.4 g).
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urea 1-(5-tert-Butyl-2 p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(2,2 73
dimethyl-propionyl)-piperazin-1-yl]-5-trifluoromethyl- 586.4
Pyrldln 3%4} urea EXAMPLE 74

Y BU2-p-tolyl-2H-nvrazol-3: :y1)-3-{5-chloro-6-14-(1- Thethy e pt
onanecarbonvl)-ninerazin-I- 5 IyI--pyrldln -3-vl}-urea Over a solution of
1-(5-tent-butyl-2
p-tolyl-2H-pyrazol-3-yl)-3-(5-chloro-6-piperazin-1-yl-pyridin 3-yl)-urea
hydrochloride (1 6 mmol, 0.7 g)sin ok &f CH2Ch add

domethylamlnopropyl)c. S PRRR) e(18mmo| 0.3 g) and

triethylamine (4.8 motel, 0.7 mL). 10 Stlr theysoldtion for 24 hours at room
temperature. Add water and extract with %:’2% mbine the organic

layers and wash wit
sodium sulfate, filter,

aturated ag. sqdiu

chl rlde olution, dry over

sk ?bma"tography eluting with
hexanes ( ethyl acetatg in gkadigmt (from 20% to 80%). MS(ES+): m/z =
550 [M+H]. Prepare IIowing compound using a procedure
substantially analogogs-to that described above. 15 Table EXAMPLE i
Name LCMSES+ (m/z) [M+H1 75
1-(5 ESEEBI%L&RAQ%BP& E)Qlf)gc %Ha Qjﬁé%ﬁn)!'é ﬁetﬂ?fg}ﬁ&glyi % -2,5-dimethyl-pi ferazm 1-

yi-H4(dmtpethyhersigpropanecarbonyl)-piperazin-I-yl]- 5 yr|d|n -3-y1l}-urea
WO 2e8705339Y:PCT SR g6 4182 F3 Ay kNP IE-7 § [ Satb i B, 2.2.2-

ricAd@NgHRwazol 3 vl) 3-{6-f4-(2
0 689@@%9@%%&39@%%‘6@?{0imhpwriﬁ&[&,ﬁ) Trbirga NAdddhobaody O

15 1—}(') %ﬁe@ t'élcc()%lﬁoél %cllr ug%{g ice é{'l %xtract with AcOEt several times. Join or; amcs and

tol razo)-3- piperidin-4-ylamino)-pyridin-3-yl]-urea
wasri)z with saturatedy aq. sodium )c{haonde 50 utlon, dry over XIaESO.; to g1 a residue. g Lbljlect re due to

silica gel chromatography eluting with AcOFt in hexane 50-90% to give 0.09 g of rac-I-(S—tere‘-butyl-Q-p—
tolyl-2H-pyrazol-3-yi}-3-[6-((trans)-4-cyciopropanecarbonyl-2, S-dimethyl-piperazin-1-y1)-5-methyl-

pyridin-3-yij-urea (47% vield) as a solid. MS(ES+): m/z = 544.5 [M+HL,

Spbject crude to chiral chromatography resolution using column Chirapack AS eluting with
hexane-DMEA 0.2%:EtOH 25%. t 3.78 min. MS(ES+): m/z = 544.5 [M+H].

EXAMPLE 70
1-(5-feri-Butyi-2-p-tolyvi-2 Fpyrazei-3 <y )-3-

vridin-3-vil-urea

Add (5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl)-carbamic acid, 2,2,2-irichloro-ethyl ester (Preparation
38, .32 mmol, 0.1 1) over a solution of !-[4-(5-amino-4-methyl-pyridin-2-y)-piperazin-1-y1}-2,2-dimethyl-
propan-1-one (0.3 mmol, 0.08 g) and potassium carbonate (0.3 mmol, (.05 g) in acetonitrile (3 mL), and
stir the solution for 4 hours at 80 °C. Add water and extract with CH,Cl;. Combine the organic layers and
wagh with saturated ag. sodivm chioride. 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 20% 1o 80%). MS{ES+): m/z =532 [M+HL

Prepare the following compounds using & provedure substantially analogous to that described

above.
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nunol, 0.1 g), 2,6-difluoro-benzoyl chloride (0.2 ntmol, 0.03 mL), and
triethylamine (0.2 mmol, 0.03 mL) in 3 mL of acetonitrile overnight at
room temperature. Add CHZCI2 and wash with saturated ag. sodiu
WEhibtdEe 4t water. Dry over sodiury sulfate, filter, and concge(fﬁpé%éo&?*{%fs“
reduced pressure. Subject 10 residue to silica gel chromatography eluting
with CH2CI2: MeOH in gradient (from 0.5 to 10%). MS(ES+): m/z = 588
[M+Hj. EXAMPLE 77 1-(5
tert-Butyl-2p-tolyl-2H-pyraaol-3-y 1 {2-methyl-6-[1-(I-methyl- 15

cyclopronanecarbonyl)-piperidin-4=vloxy}-gvridin-3-yll-urea 10] iN =N 2=/\

N1 @PLE H O Stir a reaction mistkie g MS(ES): mi/s
4-{5-[3-(5-tert-butyl-2p-tolyl-2H-pyrazol-3-yl)-ureido]-6-methy! [M+H]
pyridin=2-yloxy}-pipefiere (93 ??‘?lﬁ—zfmmt)l - Shviriethyethyl-6- 530
cyclopropyll-carb oxy[ﬁ:(hﬂ?ﬂh(k d?na% az)”PHWPf%} mg, 0.25
ot -andDEE( \q\.(g Itg;jp_%ﬁ-/l iIH Mﬁ@%w&dlglﬁygl Iﬁl&m&%_@lL at-22-C-for
18 hours. 20 Filter jshensuliethi@isiioagelohiemalagpny- eluting with
hexanes and ethyl acetate to prowde aﬂ\?@hlte SO|Id (111'mg, 100% vyield).

MS{ES+)-mfz—=54 followin S-HSHg-a

vrgéedure substa ntF- e B gﬁg&y ti@‘iiqa ey L{,@E t(z'g_% Table
P S 586.4
MS(ES®): EXAMPLE CompoundsﬁlmJ[Md‘iH]:JWO 2007/053394

PCT/US2006/041644 54 MS(ES+): EXAMPLE Compound-ntiz [M+H] 08
1-(5-tert-Butyl-2p-tolyl-2H- pyrazol 3 -yl)-3-{6-[I-(2- fluoro -benzoyl)- 585.3
plperldln -4- onxy] -2- methyl pyn%@@%ﬁgﬁea 79 1-(5-tert-Butyl-2

; 7 D 5 flic r 0G0 R 1 vclopropanecarbonyl)-piperazin-i -
benzoyl) plperldln -4- onxy] 2-methinpysidires-yl} -urea | 80
1-(5dent Buiva2n-to At pyragol-3ml)-3:40s [ A 2s4raliflRp R erazin-1-vi-pyridin-
3-yl-urea hydrochloride (1.6 mmol, 0.7 g), in 5 mL of CH,Cl; add l-methyl-cyclopropanecarboxylic acid
{1.6 mmol, 0.2 g), I-hydroxy-1 H-berzotriazol hydrate (1.8 mmol, 0.2 g), N-ethyl-N"-(3~
domethylaminoprepyl) carbodiimide hydrochioride (1.8 mmol, 0.3 g) and iriethylamine (4.8 mnol, 0.7 mL).
Stir the sohution for 24 hours at room iemperature. Add water and extract with CHoCl,. Combine the

organic layers and wash with saturated aq. sodium chioride solution, dry over sodium sulfate, filter, and
concentrate under reduced pressure to give a residue. Subject residue to silica gel chromatography ehuting
with hexanes / ethyl acetate in gradient (from 20% to 80%¢). MS(ES+): m/z = 550 [M+H].

Prepare the following compound using a procedurs substantially analogous to that described above.

Table
‘ LCMS ES+
EXAMPLE Name
(m/z) [M+H]
75 1-(5-terr-Butyl-2~p-tolyl-2 H-pyrazol-3-yi}-3-{ 5 -methyi-6- .
o {4-(1-methyl-cyclopropanecarbonyl}-piperazin-1-yl}- 530
pyridin-3-yl}-urea




10

20

603.3 benzoyl)-piperidin-4-yloxy]-2-methyl-pyridin-3-yl}-urea 81
1-[5-tert-Butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y11-3-{2-methy1-
W%?%t?/@ssssm , , , . PCT/US2006/041644
6-[4-(3-methyl-thiophene-2-carbonyl-piperazin-1-yl]-pyridin-3-yl}-urea 82
1-[5-tert-Butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1]-3-{6-[4-(2- 587.3
chloro-benzoyl)-piperazin-1-yl]-2-methyl-pyrid n-3-yl}-urea 83
1-[5-tert-Butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl|v-{6-[4-(2- 571.2
fluoro-benzoyl)-piperazin-1-yl]-2-methyl-pyridin-3-311}-urea
1-{2-Methyl-6-[4-(3-methyl-thigphapgR~garbonyl)-piperazin-1-yl] 84
5pyrldln -3- yI} 3-[2- 6 metyl 5 _dmm(o_btgéﬂurng hyl-.822:3..

T M
w=

1-{6-[4-(2- Chloro benzoyl)- plperé%ﬁ‘ii—yl] 2-methyl-pyridin-3-yl}-3 85
[2-(6-methyl-pyridin-3-yl)-5-(1-trifluoromethyl-cyclopropyl)-2H- 639.3
pyrazol-3-yl]-urea
1-{6-[4-(2-Fluoro-benzoyl) -mgthyl-pyridin-3-yl}-3-[2 86
(6-methyl-pyridin-3- yI) -5- (1 |flul;g) ylicyc yl)-2H-pyrazol- 623.3
3-yl]-urea
1-{6-[4-(2.6-Difluoro-benz iperazin-l-yl]-2- metryﬁmm -3-yl} S7
3-[2-(6-methyl- pyrldln -3-yI)-5-(1-trifluoromethyl-cycloprapyl)-2H-pyra 641.3
zol-3-yl]-urea 8& 1-
R s %%ﬁr???u% )
mcﬁrl B a ﬁﬂ 9’152@9’&95@7]’ ﬁ%r‘?-‘r’b?hl"? 10 Z} ine (0.2 mmol, 6,03 mL) in
3 mmaqaws@mmmMo%w@(Esq)A@%WPEEE?@%MWB‘%% M 89

chioh{5at@ri-dt Y2 prdodyd:di-kyniia #od: 3md ) BnfEafletrBial it liord PES89. Subject
resnﬂ@ ﬁ;&)@g @lQﬂd&%ﬁaﬂ%ﬂt@%ﬂi a8 eyl}uer BQradient (from 0.5 to 10%). MS(ES+):

m /é 1 utyl-2p-tolyl-2H-pyrazol-3-y1)-3-{6-[I-(2,4-difluoro- 589.3
benzoyl viperidin-4-yloxy)-pyridin-3-yl}-urea 41 1-(5-tent-Butyl-2
p-tolyl-2H-pyrazol-3-yl)-3-{6-[1-(3-methyl-thiophene- 573.3
2-carbonyl)- plperldln -4- onxy] p%%@h@?%:ﬁ-urea 92 :

Frophene- 593.0

1- (5 -tent- Butyl 2p- tolyl 2H pyrazol 3 yI) -3- [6{I 531 2
9
SNt g Qﬁé
N N N
H H a

.

Stir a reaction mixture of 4-{5-[3-(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-yl)-ureido}-6-methyl -
pyridin-2-yloxy}-piperidine (93 mg, 0.2 mmol), 1-methyl cyclopropyll-carboxylic acid (40 mg, 0.4 mmol),
HOB: (30 mg, 0.25 mmol), and DCC (80 mg, 0.4 mmol} in dichloromethane (2 mE.) at 22 °C for 18 hours.
Filter, then subject to silica gel chromatography eluting with hexanes and ethyl acetate to provide a white
sofid (111 mg, 100% yield). MS(ES+): m/z = 545 3[M+HL,

Prepare the foliowing compounds using & procedure substantially analogous to that described

above.

Table

MS(ES+):

, d
EXAMPLE Compoun vz [M-+H]




cyclopropanecarbonyl-piperidin-4-yloxy)-5-methyl-pyridin-3-yl]-urea 94
1-(5-tent-Butyl-2p-tolyl-2H-pyrazol-3-yl)-3-{6-[I-(2,4-difluoro- 603.3
benzo eridin-4-yloxy]-5-methyl-pyridin-3-yl}-urea 95

WP %ggfog:fl%g’dp tyl-2-p-tolyl-2H-pyrazol-3-yl)-3-{5-methyl-6-[1- (31’%@{}1,5%“0@@%1@44
thiophene-2-carbonyl)-piperidin-4-yloxy]-pyridin-3-yl}-urea 96
1-(5-tert-Butyl-2p-tolyl-2H-pyrazol-3-yl)-3-{6-[1-(5-chloro-thiopheue- 607.0
2-carbonyl)-piperidin-4-yloxy]-5-methyl-pyridin-3-vi}-urea 97

1kttt

Raastrileda—tabhde 20l onira=zal-2 D2 FfAf4 (9 . dialla ~Ad O
T-to-tent-Butyl-2p-totyr2H=-pyrazot=-3=yh)-36-[1=(2;5=dichioro-—64¢: HISESH:

EXhlapbene-3-carbonyl)-piperidin-£opkpsead5-methyl-pyridin-3-yl} -urea 9

1-(5-tert-Butyl-2p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(2,4-difluoro- 574,0™*
benzoyl)-piperazin-1-yl]-pyridin-3-yl}-urea EXAMPLE 99 (5 tert Buril2 o
torgl 2H pyrbfotes- B%I%DGW@YEFQE#MG [1(2-fluoro-benzoyl)- 585.3
benzovl)-piperidin-4RBR- g S Bl 8 ClON NN T

11w 0.Q/F- 0.0..5.W0Q 2007/053394-PCT/US2006/041644 56 Prepare

the free hase using a procedure substantlal analo ous to the procedure

alive. Converttd's %%?hane( Pﬁ?fmé% e ? ﬁ;%‘ﬁoﬁ’r slufry ofthé

free amine in dichlorome mL) with methane

orlfarnie Y T
SUImoTrmc auu \I Cqulv y J.I UU Illy U .LO-.TIIIL} I'\gll.d.l.c LIIC ICDUILIIIg IIII}\LUIC,

trat It
oS i L e T M Eloing

mesylate |salts using a procedure substantlally analogous to that

described above. Table"MS(ES¥) alz EXAMPLE Name [M+HI 100 I

(5-tert-But -1 b iﬁ‘EH!QE 16716040, .
[1§%3-met 13 FZt ﬁ%&%ﬁ@g%ﬁﬁg }wg@%ﬂ};} 5@&3@5} U re65173'3
mes late '

8 1-[5-tere-Buyl-2-(6-methyl-pyridin-3-yIr-2H-pyrazol-3-y1}-3-{6-{4-(2- 587.3
o chloro-benzoyl)-piperazin-1-yi}-2-methyl-pyridin-3-yl}~urea

83 1-f 5-tert-Butyl-2-(6-methyl-pyridin-3-y1)-2 H-pyrazol-3-y1i-3-{6-{4-(2- 3712
o fluoro-benzoyl)-piperazin-1-yl}-2-methyl-pyridin-3-y1}-urea

1-{2-Methyl-6-[4-(3-methyl-thiophene-2-carbonyl)-piperazin-1-y1}- .
84 pyridin-3-y1}~3-[2-(6-methyl-pyridin-3-y})-5-(1-trifluoromethyl- 625.3
cyclopropyl}-2H-pyrazol-3-ylj-urea

1-{6-{4~(2-Chloro-benzoyl)-piperazin-1 -yl]-2-methyl-pyridin-3-yl} -3-

83 [2+6-methyl-pyridin-3-yI)-5-( 1 -trifluoromethyb-cyclopropyD-2H- 639.3
pyrazol-3-yll-urea
1-{6-[4-(2-Fluoro-benzoyl)-piperazin-1-yl]-2~methyl-pyridin-3-y1}-3-[2~ |
86 (6-methyl-pyridin-3-yD-5-(-trifluoromethyl-cyclopropyl)-2 F-pyrazoi- 623.3
3-yll-urea

1-{6-[4-(2.6-Difluoro-benzoy-piperazin-1 -v1]-2-methyl-pyridin-3-y1}-

87 3-[2-(6-methyl-pyridin-3-y1)-3-( 1 trifmoromethyl-cyclopropyl)-2 H-pyra 641.3
zol-3-yll-urea
88 1-(5-tert-Butyl-2-p-tolyl- 2 H-pyrazol-3-y1)-3-{6-11-(2-fluorc-benzoyl)- 5713

piperidin-4-yloxyl-pyridin-3-y1i-urea




101 1-(5-tent-Butyl-2p-tolyl-2H-pyrazol-3-yl)-3-[5-chloro-6- (1-

cyclopropanecarbonyl-piperidin-4-yloxy)-pyridin-3-yl]- 551.2 urea

mesylate 102 1-{6-[4-(2,6-Difluoro-benzoyl)-piperazin-1-yl]-2- -
Wg%%{)ﬁ?ﬁéin-3-yl}-3-(5-pentafluorggthyl-2 p-tolyl-2H -pyraZ%lL-FI /%I{E}Xl)ﬁ/ousﬂ
3-yl)-ureames late 103 1-{6-[4-(2-Fluoro-benzoyl)-piperazin--11-2-methyl-
622 2 pyridin-3-yl}-3-[2p-tolyl-5-(1-trifluoromethyl- c cloto 1 - 2H -
yrazol-3- 1-urea mes late 104 1-{

6-[4-(2 6-Diflucro-benzoyh)-piperazin--y-2-methyt

=t perac Tyt~ =Trculy’r MS(ES+):
ex Aidin-3-Y1}-3-[2p-tol Y 1-5-(1-trifdupsenrdethY1- 640.0 cyclo to yl)-n%M +H]
-yrazol-3-yl -urea mesylate 105

[-{6-[I-(2-Fluoro-benzoyl)-piperidn-4-ylmry]-5-methyl- 693.0
piriclin-: -gl}aim-@g@%{p p%%ﬁfrjﬁgg% l:éﬁégt.%%éﬁ%%‘é’é%eth 1-etf-

ZH- azol-3- l]-urea mesylate 106

T-[b-terts But}llgSZ-(G-Q%Ehyl-réyridin-3-yl)-§§5§§5[zo£§i- %5,}%2131}%.3 S5
Vo 3-{6-[4- (L6 5AIBY gm: é%%i“ A )@ St idin-3- 1388rfea
mes late 107 | -(5-t‘éeﬁ?§%§§}? p-%@ﬁ? Fpyrazol- -yI)§-3-{6-[I-(2-
i ftuoro-benzoyl)-piperidin-4-yloxy]-2-methyl-pyridin-3- 585.3 yl}-urea
Mesylate 108~ gSaeteRunyREgyreet -ob:{f égi%r IyhISopEe:- (2,6- 5733
difluoro-benzoy!)-piEErEH BRI T FRamyBy i3’ 603.3
H-treamesytate 109-1=(5-tent-Butyl-2p-tolyt-2H-pyrazol-3-yI)-3-{6-[I-(2,4-
603.3 diiﬂmtpfeebmmyl)a—pipezmpym P-26A pyridimiBee] }-ureass.o
mesylate 110 1 -[&Wb%ﬂi}ﬂﬁ?r@ﬁﬁﬁ;g%?ﬁﬂiﬁ" *2H-pyrazol-3 1

=2= 733 vy
erazin-1-yl]- 'din-31.ruseaspesylate thlpyrazol-3-yy-3-6-(1- 5312
1-5-tentB mﬁyieﬁ{'{(}&mmwpb‘lﬂypm-&y;)nyW@n—&yl]—mca

yl1-3-{6-[4-(2-chloro-benzoyl)-piperadin--y}-2-methyl—5873—vritin=3-

I}-urea mesylate 112 1I5-terrBuivl e f-amathyb-pyridiniBal)- 2H 6033
- p%?raz ol-3- benzoyl)-piperidin-d-yloxyl-5-methyl-pyridin-3-yi}-urea
05 [-{$-tert-Butyl-2-p-tolyl-2 H-pyrazok3-yl)-3- { S-methyl-6-[1-(3-methyl- 587.3

thiophene-2-carbonyl)-piperidin-4-yloxy]-pyridin-3 -yl }urea

o4 1-(5-tert-Butyl-2-p-toly1-2 H-pyrazol-3 -y}}-S-{6-[1—_(S;chloro-thiophene- 607.0
o 2-carbonyl)-piperidin-4-yloxyl-5-methyl-pyridin-3-yl}-urea

97 1-(3-ter-Butyl-2-p-tolyl-2 H-pyrazol-3 —yi)—3~{6~{1-(2.,5'~dichlora- 641.0
o thiophene-3-carbonyl)-piperidin-4-yloxyl-S-methyl-pyridin-3 -yli-urea

08 1~(5~ferf—Butyl—?,y~toly1—2H~pyrazolw3wyi)~3-{6—{4~(2,4mdiﬂuoro» 574.0
T benzoyl)-piperazin-1-ylj-pyridin-3-yi}-urea

EXAMPLE 92
1-{5-ter-Butyl-2-p-tolvi-2 H-pyrazol-3-y1)-3-{5 -chloro-6-! 1-(2-fluoro-benzoyl)-piperidin-4-vigxyl-pyridin-

3-ylt-urea mesyiaie
1

o N N
Ny 1\)1\1\ = ;
1 O ¥
7 —§C
1 ¢

U



yl]-3-{6-[4-(2-fluoro-benzoyl)-piperazin-1 yl]-2-methyl- 571.2
yridin -3-yl}-urea mesylate [ 13
2-Methyl-6-[4-(3-methyl-thiophene-2-carbonyl)- . 041644
WS é‘g}rjé%ﬁ iS/I] -pyridin-3-y1}-3-[2-(6-gpethyl-pyridin-3-yl)- 625}?LC3>T!LSZO06 -

5-(1-trifluoromethyl-cyelopropyl)-2H-pyrazol-3-yl]-urea mesylate WO
2007/053394 PCT/US2006/041644 57 MS(ES+): m/2 EXAMPLE | Name

[M+H) 114 1-{6-[4-(2-Chloro-benzoyl)-piperazin-1-yl}-2-methyl |
pyr{,dln 3t¥e} Tkv%sﬁ%sﬂ?§£'}¥clc@é@9§ﬁbs%¥&ﬁ? a(n%l’o@&:?t@ﬁle procedure above. Convertio

trifluorometh \

cyclopropyl)- 2H 1]-ur ) nd Me
the nfsf%mféfa&bﬁ[%% BES ufh n op%e 111% _rome ane?l 1%]]_.‘)5 d MeOH (5

nzoy azm- -ylf-2-
ml} Wﬁaﬁqﬁhw}ﬁgﬂ[gawl {’h@(ﬂl’fyi’-b F&fﬁ“%—% A%tité t%s resulting mixture, concentrate
and driflndeordetiti-oyetop o fhilt- pgFeol ~3¢§/ﬁ WreMiEb e P18 1-{

6-[%Mftummbm§wémmr@m@pw@ezammuy analogous to that described
abovdyridin-3-y1}-3-[2-(6-methyl-pyridin-3-y1)-5-(1- 641.3

trifiuoromethyl-cyclopropyl)- 2H- pyfgtgeol -3-yl]-urea mesylate EXAMPLE
1171 6 [1-(2 Eluoro

v/
be@m\ﬂapmpendn -4-vloxyl-5-methyl-py4aein-3-vi}-3-[2-t,-tolvl-5 %ESJF) e
2-trifluoro- I- methyl-1 -trifluoromethvl-ethvi- 2H -pyrazol-3-vll- ea BERE
FOFIRONN N HEg-ONyBBbRAmregerdbs thebbia solutjgn of
[2 p-tolyl-5-(2,2,2-trf HE%)P&#%@ et J;ﬁB?’Qﬁ@ VLRI

pyrazel3-yi-carbami Ak A 2.2 By TR -(RsRPFagtion 37,95
mg, 0.185 mmol) é’(ndyclopropanecarbonyi—pmendm-4~yloxy} pyr1dm—3~y1] 5512
urea mesylate
102 1-{6-[4-(2,6-Difluoro-benzoyl)-piperazin- 1-y1]-2-methy1- 650.0
pyridin-3-yl}-3-(5-pentafluoroethyl-2-p-tolyl-2 H -pyrazol- | | :
3-yD-urea mesylaie
103 1-{6-[4-(2-Fluoro-benzoyl)-piperazin-1-y1j-2-methyl- -
T pyridin-3-yl}-3-[2-p-tolyl-5-( 1-triffnoromethy}- 622.
cyciopropyl)- 2H -pyrazol-3-yij-urea mesylate
104 1-{6-[4~(2,6-Difluoro-benzoyl)-piperazin-1-yl}-2-methyl-
pyridin-3-yl}-3-[2-p-tolyl-5-(1-trifluoromethyl- 640.0
cyciopropyD- 2H -pyrazol-3-yll-urea mesylate
105 1-{6-[1-(2-Flucro-benzoyl)-piperidin-4-yloxy}-5-meihyl- £93.0
pyridin-3-yl}-3-{2-p-tolyl-5-(2,2,2trifluoro-1-methyl-1- .
trifluoromethyl-ethyl- 2H -pyrazol— ~yli-urea mesylate
106 1-[5-tert-Butyl-2«(6-methyl-pyridin-3-yi}-2H-pyrazol-3- 5803
y11-3-{6-[4-(2,6-difluoro-benzoyl)-piperazin-1-yi}-2- -0
methyl-pyridin-3-yl} -urea mesylate
1-(5-terr-Butyl-2-p-tolyl-2H ~pyrazol-3-yl)-3-{6-{1-(2- .
fluoro-benzoyl)-piperidin-4-yloxy]-2-methyl-pyridin-3- 585.3
yhi-urea mesylate
1-(5-tert-Butyl-2-p-tolyl-2H -pyrazol-3-yl)}-3-{6-[1-(2,6- .
difluoro- benzoyl} -piperidin-4-yloxy]-2-methyi-pyridin-3- 603.3
vl}-urea mesylate
109 1-(5~tert-Butyl-2-p-tolyl-2H -pyrazol-3-y1)-3-{6-[1-(2.4- .
difinoro-benzoyl-piperidin-4-yioxyl-2-methyl-pyridin-3- 603.3 .
yl}-urea mesylate
1-[5-rert-Butyi-2-(6-methyl-pyridin-3-yl)- 24 -pyrazol-3- 33
y1}-3-{2-methyl-6-[4-(3-methyl-thiophene-2-carhonyl)- 373,
piperazin-1-y1}-pyridin-3-yl}-ures mesylate
i-[5-rerr-Butyl-2-{6-methyl-pyridin-3-yl)- 2H -pyrazol-3- 873
y1}-3-{6-[4-(2-chloro-benzoyl)-piperazin-1-yl]-2-methyl- 587.
pyridin-3-yl}-urea mesvlate
1-[5-tert-Butyl-2-{6-methyl-pyridin-3-yl)- 2H -pyrazol-3- 5710
y1}-3-{6-[4-(2-fluoro-benzoyl)}-piperazin-1 -yl}-2-methyl- -
pyridin-3-yl}-urea mesylate
i- {2«Methy1—6-[4—(3-methyl—tmophene—z ~carbonyl)-
piperazin-1-yl}-pyridin-3-yl}-3-[2~(6-methyl-pyridin-3-yh- 6253
5-{1-trifluoromethyl-cyciopropy-2H -pyrazol-3-ylj-urea
mesylate
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15

20

[4-(5-Amino-3-methyl-pyridin-2-yloxy)-piperidin-I-yl]-(2-fluoro-phenyl)-meth

anone (Preparation 19, 61 mg, 0.185 mmol) in DMSO (3 mL) for 5 min.

Next, add N,N-diisopropylethylamine (0.08 mL, 0.463 10 mmo1l%. Stir at 70
WE REMIHRE then pour into CH2C12(75 mL) and wash oveP 5B GeEK1644

MegaBond Elute column. Wash columun with CH2C12 (3x35 mL), McOH

(2 x50 mL) and 2 M NH3 in MeOH (3 x 50mL). Combine desired

fractions and concentrate. Subject residue to silica gel chromatography

plln‘ing with..CH Cl2 0 W
titlgg@mpownd as a white solid (69 ngadld % yield). MS(ES+): m -:PB;
693.5 [M+H]. 15 EXAMPLE 118 1 (6[4-(2 (M

6-Diflugro-benzoy 1) diper@zthidrybrroriethyiepyridin2aredyi3-t5-(2-fluoro-I-f
luoromethvl-I- methv]; m%@?%ﬁ}c% o%?ﬁf@%@%@f&%@ﬁgd Stir 6393
1-[5-(2-Fluoro-I-fluoromet y?- ‘meét yJ;%i -2

p-folyl:2 -pyrazdl-3iyli342-metrytbzay - pheerazindyhyilidin: 3-yl)-urea
hydrochioride (0.85 WWP@#I’@S’;F?;@:@:W grzoYrtHioride|(0.8%23.3
mmol, 0.1 mL) and tFEHAARAT écy(‘ﬁ(.}ﬁfﬁig, O Ly Th'D ML of CH2C12 at
TOONT tEMPETature averNigRIsAd WalRrRhid-exiraciin-ddbdCh. Wash
organi@?ayer with satuneiédag}-satHametiviondézsohlitioli: Dry
2007/053394 PC r/us;%mmiwrpggﬁ@ﬁm%@@amﬂfﬁasm ate and

chromatography eluting with usj ﬁ g
MS(ES): m/z = 624 [M+H]}. Pr%glQ sl llowing _omfp(%s usj}nﬂaﬁll{m“1
£ AOTO-DEIONDEDIETIQLD. AoV o RIS Gi-a-y1 i = 243 =

MS(ES+): m/z BXA
-fiuoromethyl- I-met
p-tolyl-2H-pyrazat-3 -6- I3
methyl-benzoyl)-pipgerazin-1-yl]-pyridin-3-yl} urea 1-{6-4-(2,6-D
fluoro-benzoyl)-piperazip-1-yl} 120 2-methyl-pyridin-3- [5-(2-fluoro-l,1-
606 dimeflryl-ethyl)l-‘b - 3@-2 -ﬁﬁg‘& -urea E PLE 1211 (5
tert Butp toly[ ~H pyrazol 3'yl) 3 { 12 é\/clopenh [-aeeril)-niperaz
n-9-yll-pyridin-3 yl}- @ methanesulfonate, I/

3-(2-methyl-6-[4-(2- 602 |,

Bubble nitrogen gas through a soluiion of [2—p-t§1y1~5—(2$2,2 -trifluoro-1-methyi-1-triflnoromethyl-
ethyl)- 2H -pyrazol-3-yl}-carbamic acid 2,2,2-trichloro-ethy! ester (Prepraation 37, 95 mg, 0.185 mmol) and
[4-(5-Amino-3-methyl-pyridin-2-yioxy)-piperidin-1-yl]-(2-fluoro-phenyl)-methanone (Preparation 12, 61
mg, 0.185 mmol) in DMSO (3 mL) for 5 min. Next, add N,N-diisopropylethylamine {0.08 mL, 0.463
mmol). Stir at 70 °C overnight, then pour inte CHCls (75 mlL) and wash over a 10 g SCX MegaBond Elute
column. Wash colurmmn with CH,Cl, (3%35 mL), MeOH (2 x 50 mL) and 2 M NI in MeOH (3 x 50mL).
Combine desired fractions and coneentrate. Subject residue to silica gel chromatography eluting with
CH,Cl, and a 10% MeOH 90%% CH,Cl; solution to _give the title compound as a white solid (69 mg, 54 %
vield). MS(ES+): m/z = 693.5 [M-+H].

EXAMPLE 118
1-§6-f4-(2, 6~Diﬁuoro-benzovﬂ;ngperaziﬂ~3 ~y1i-2-mefhylpyridin-3-yit-3-[5-(2 -fivoro-1-finorometivel-1-
methvl-ethyh-2-p-tolvl-2H-pyrazol-3-yll-ires
Stir 1-[5-(2-Fiuoro-1-flucromethyl-1 -methyl-ethyl}-2-p-tolyl-2 H-pyrazol-3-yl}-3-(2-methyl-6-
piperazin-1-yl-pyridin-3-yl}-urea hydrochioride (0.85 mmeol, 0.5 g), 2.6-difluorobenzoyl chioride (0.85
mmol, 0.1 mL} and triethylamine (2.6 mmol, 0.4 mL) in 5 mL of CH,Cl, at room temperature overnight.
Add water and extract in CH,Cl,. Wash organic layer with saturated ag. sodium chloride solution. Dry over




CINJ O1LIN.N NH HHO -S-OH O i0 Add 0.10 mL of IN solution of
methanesulfonic acid in CH2C1,/MeOH (95/5) to a stirred solution of
5-tert-butyl-2
W8 %8?37{(5!3—?9 yrazol -3-yl)-3-{6-[4-(2-cyglopentyl-acetyl)- plperaPz?r? /IH)S/I’]{}O("(04 i
-3-yl}- urea in 2 mL of CH,ChMIeOH (95/5). Stir the mixture at room
temperature for 20 minutes, and then evaporate solvents by N2 flushing.
Triturate the salt with Et,O, filter and dry to give the title compound. 15

Yoo Sl e ‘éé‘n{éﬁg'élmﬁ’é SRAISd QJAOM £MRoMRES:using a
proce Ure substant ana 3)% stot %}gggﬁb bove, G-EQHEH}
GWOIE“%RRRE’L‘%“EW% 8 i 164164459
Mst@smyherﬁéwmzwwaﬁa%mwﬁeﬂm syopinisfly ggoys to that deseribed
abov-tolyl-2H-pymzol-3-yl)-3-[6-(4 122
5 cyclobutanecarbonyl-piperazin-I-yfegyridin-3-yll-urea 516
methanesulfonate—123-(5-tert-Butyl-2p-p=2H-pyrazol-37y sk (g 4345 32
methyiMRtanoy!)-piperazin-1-ylj<yrds-yl}-urea methanesgifgpate

1-(5-tert-Butyl-2p- nIvI 2Hpyrazol- Q-\/Ih'z [6-[4-(1 124

methyh(a/clohexar &q@ﬁ@ﬁoé};& %ka' : th)f ﬁ-l 51}- 558 urea

methanésulfonate! 1 b&ﬂyb@&@lylyglﬂyﬁ&msﬂw yI)-3-{66-(f%,-(2,2 15
dimethyl-pentanovl) Dlperazm -|-yll-pyddin-3-yl}-urea 546
1-{6-[4-(2,6-Difluoro-benzoyl)-piperazin-1-yl}-
120 2-methyl-pyridin-3-yl}-3-[5-(2-fluore-1,1- 606

dimsfiyyl-ethyD-2-p-tokvl-2 H-pyrazol-3-yi]-urea

EXAMPLE 12]

1-(5-tert-Buiyl-2-p-tolvi-2H -pyrazol-3-yD-3-{6-[4-( 2.-cvelopentvl-acetvD-niperazin-1-vl]-pyridin-3-yi}-

ures methanesnlfonate

O
@”3
H

1 —&—0H
T i

Add 0.10 mL of IN solution of methamesulfonic acid in CH,Cly/MeOH (95/5} to a stirred soiution
of 1=(5-tert-butyl-2-p-tolyl-2 H-pyrazol-3-yl}-3- {6-[4-(2-cyciopentyl-acetyl)-piperazin-1-yl]-pyridin-3-yl}-
urea in 2 mL of CH,Cly/MeOH (95/5). Stir the mixture at room ternperature for 20 minutes, and then
evaporate solvents by N flushing, Trituraie the sak with Bt,O, flter and dry fo give the title compound.

15 MS(ES+): m/i =544 [MTHL
Prepare the following compounds using 2 procedure substantially analogous to that described

above,

Tabile

MS(ES+): |

py/z [M+EH] |

EXAMPLE Compound




mesylate 1-(5-tern-Butyl-2 p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(2,2 126
dimethyl-propionyl)-piperazin-l-yl]-5-trifluoromethyl- 586 pyridin-3-yl}-urea
mesylate 1-(5-tert-Butyl-2 p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(

WEi g%f%??—%ﬁopionyl) piperazin-I-yl]-4methyl-pyridin-3-yl}- 5;%%’57[%6%20{}6/041644
mesylate. 128 1-(5-tert-Butyl-2 p-tolyl-2H -pyrazol-3-yl)-3-{4-methyl-6-
[4-(1-metiryl-cyclopropanecarbonyl)-piperazin-I-yl]- 530 yridin-3- l}-urea
mesylate 129 1-(5-tert-Butyl-2p-tolyl-2H-pyrazol-3-yl)-3-{4-chloro-6-

[4-(2 2-dimethvli-nroniopvD-piperazn
P ETET e ety T

14 uplully!) p;pCIaL;II I y:]'pylleIIIS'yi}' 552 ur ﬂdmy@[e
sait 13011k (5-tert-Butyl-2 p-tolyl-2Hxqeyreudl-3-yl)-3-{5-chloro-6-[4- [MHE]
(1-methyl-cycldpropanecarbonyl)-piperazin-l-yll-pyridin-3- 550 1}-Urea

mesylate 131 1 -(5-tef-BuB-prsy -2 egRtass %%ﬂ 4=(5_methylse
[4-(1Tn”ethyl-cyplo;‘3?!f)lﬁié’aﬁ};la@%"ﬁrrlf:‘))gjﬁlir a@“‘fﬁéﬁ Vi ugliﬁidin-s-yl}-urea
“(SreTRyiR-ARi A pyaaics lyB-y)e34t5-methyl-6;
[4-(1%thyl-cy¢lopmammm yeraliinviigi-§ol-upa 'din-3-yl§-urea
mesylate 133 1:{6-[4-(2 6 DifluoByis H

(6-14-2,6-Dil R MBI Biperazin-ioyll-2-methyl- 606
pyridin43-y1}-3-[6- ﬁ@aw&ﬁ%ﬁmﬁwﬁéﬁwﬁw bin-3-y13- 358
2H-pyrazol-3-yll-urea WO 200 4f853:adeiREhiald S2006/041644] 60

EXANPLE 1.34 1 (5(5-rer-Buiyl-2-p-tolyl-2H-pyrazol-3-yD-3-{6-[4-(22- 546
tert- BTJTVI-2ro-tohvl-?ﬁ%&‘/}ﬁ%@?\}ﬁ%-é@@ﬁ seifiTors benzoyl)-Piperidin-

4-ytoxyl-pyridimd-viizureameianesiiionaid- OF N0 F~-T0 O 5
Treatjassolution|of linfhttg@mtepiatylyDiperazin-1-yl}-5-rifluoromethyl- 586

p-tolyl-2H-pyrazol-3-yl)-3-[2- @it A AGY B ridin-4-

1~(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3 »yl)-S—‘{é».-[t_i -(2,2-
127 dimethy}-propionyl) piperazin-1-yl]-4-methyl-pyridin-3 ~yi}-
urea mesylate.

h
3
%]

1-(5-tert-Butyl-2-p-tolyl-2H -pyrazol-3-yl)-3- {Af‘-methyl-s—
=== [4-(1-msthyl-cyclopropanecarbonyl)-piperazin-1-yi}- 330
pyridin-3-y}}-urea mesylate

—
2
[e=]

1-(5-ter+-Butyl-2-p-tolyl-2H -pyrazol-3-yl)-3 -{4‘-c‘hloro-6— L
[4~(2,2-dimethyl-propionyl)-piperazin-1-yl}-pyridin-3 -yi}- 552
urea mesylate salt

—
3%
N2

;

1=(3-tert-Buty!-2-p-tolyl-2H-pyrazol-3-y[}-3-{ 5-chlor9—§-[4—
(1-methyl-cyclopropanecarbonyl)-piperazin-1-yl}-pyridin-3- 550
yl}-urea mesylate

—
a2
L)

|

1-{5-ter-Butyl-2-p-toly-2 H -pyrazol-3-yl)-3-4 5 -methyl-6-
[4-(1-methyi-cyclopropanecarbonyl)-piperazin-1-yl}- 530
pyridin-3-yl}-urea mesviate

st
L3 ]
s

ot
3

1-{3~tert-Butyl-2-p-toly}-2H -pyrazo-1-3-y1)-3-{ STmethyl-é—
[4-(1-methyl-cyclopropanecarbonyl)-piperazin-i-y 624
[-pyridin-3-y1}-urea mesylate:

s
L)
LEe]

:

1-{6-{4-(2,6-Difluoro-benzoyl)-piperazin-1-yl] ~2-methyl- 606
pyridin-3-yl}-3-f5-(2-flworo-1,1-dimethyl-ethyl)-2 ~p-tolyl-
2H-pyrazoi-3-yl}-urea
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yl]-urea (Preparation 71; .179 mg, 400 mmol), 2,6-difluorobenzoic acid (76
mg, 0.48 mmol) and catalytic DMAP (5 mg) in dichloromethane (4 ml)
‘with EDCI (92 mg, 0.48 mmol). Stir the resulting mixture overnjght

WO AR perature then wash with saturated aqueous Sogéﬂﬁ&oﬁémmu
bicarbonate solution. Dry the organic layer over sodium sulfate and
concentrate under a stream of nitrogen. Tritrate the residue with a 10 few
milliliters DCM. After sonicatiion, filter the white solid and dry under
reduced pressure to give 162 mg. of the title compound as the free base
(69% yield). Treat a suspension of the free amine in 3:2 DCM:MeOH (5

1-(5-%}'1[.%% th.2. M. methane suifenicacid inlichlomemetbanetly amiNAdk38y1-
mL).

Ir the resulting mixture until the solution clears then concentrate
. urea meinanesiio .
under. a stream of nitrogen and dry nder reduced pressure to afford the

title salt. (LCMS ES+ (m/z) 589 15 [M+H]). Prepare tige following

compound usin cedures substantially lagQusip those described
above. Table MS(E$+ EﬁMgLE %om@ nt/2
1-{2-[1-(2,6-Difluord-henzayl):piperdind<ytoxy]-pyri

bH] 135 1
4-y1}-3-[5-(1-meihyl-cyclopropyl)-2p-tolyl-2H-pyrazol-3- 587 yl]-urea
methanesulfonate. @» AMPLE 136 1 2 11 (2 6 Difluoro

yoxvl-nvridin-4-vll-3-f3t(2-fluoro-I-fluoromethvl-l-methv
|- ethvl-2-p-tolvl-2H-pvrazol-3-vil-urea Heaj@ solution of
oo e L S ehore sl methanone
yiJ-bef (Rftpmrerom 2thy19cys ¢iSropy])- 2o ek pzoipresiblI 8 mg) LA Barth erd Gy tic
DMAR, Zndyichlenoreiykesten (350 ang; @286 maschrahd i sepeaiietintamine
ovexgguga%ﬁigat %Hﬁbr&lﬁr%§@isﬁt\ﬁ9 shendE2 %Q&Zé@&ﬁﬁ@ﬂiqarbonat_e solution. Dry the
orgaE:ic -g/g E?v%zp 99)91/% s:,lilféfgtg' an6 cc];(n)cregﬁgtmld@a &‘98111 U%ﬁﬁ@@dluﬂgrgy Mé@t&ﬁé with a
ar_rg’pfent temperature and add Waggr. Ffjger &l&% recipi atea, rinse tW'th 62 m
o AR EATECT DU 0 LY PO R TR i 2 me
of thsj gl gEPEREGH B GG AT (P etutilly with a gradient of 2M
amrmemiasmetyano ir diehitnom A B LoB10 Ve BB Gr FrtRsEt i
dicoRrepate thedfollowingicostpaurastngngrpronedur esusube tam tiafl yoncentrate
madnalagous-iothnse: desethedabavarkabie-MR(ES it (LeMS ES+ (m/2) 589

[MHELD.

Prepare the following compound using procedures substantially analogous to those described

abave.
Table

MS(ES+):

_ d
EXAMPLE Compoun /s [MEE]

5 1-{2-[1+2,6-Difluoro-benzoyl)-piperidin-4-yloxy}-pyridin-
13 A-y1}-3-[5-(1-methyi-cyclopropyl)-2-p-tolyl-2 H-pyrazol-3- 587
yl}-urea methanesulfonate.

EXAMPLE 136

1-42-F1-(2.6-Difluoro-benzoyD-piperidin-4-vloxyl-pyridin-4-vi}-3-[5-(2-flucro-1 -fhaoromethyl-1-methvl-

ethy}-2-p-tolyl-2 H-pyrazol-3-vil-urea

Heat 2 solution of [4-(4-amino-pyridin-2-yloxy)-piperidin-1-yl] (2, 6-difluoro-phenyl-methanone
(265 mg, 0.80 mmol), 5-{1-fluoromethyl-cyclopropyl)-2-p-tolyl-2 H-pyrazol-3-yl}-carbamic acid 2,2,2-
trichloro-ethyl ester (350 mg, (.80 mmol) and diisopropylethylamine (700 mL) in 4 mL of DMSO at 60 °C



20

25

EXAMPLE Compound "/z [M+H][
1-{2-[1-(2,6-Difluoro-benzoyl)-piperidin-4-yloxy]-pyridin 112

5-(2-fluoro-1,I-dimethyl-ethyl)-2 p-pp-2H 607 pyraz
we. %/%3 Tl 9(-leluoro benzoyl)-pipergin-4-yloxy]-pyridin 138%&%%2%%41644

4-yl}-3-[5-(1-fluoromethyl-cyclopropyl)-2 p-tolyl-2H- 605 i i
pyrazol-3-yl]-urea 10 EXAMPLE 139 1 {2 fl (2 6 Difluoro benzovl)niueriin-4
vloxyl vridin-4 vl}-345-2-fluoro-I-fluoromethv1-I-methvi-

for 16y Yo VYRRl ééﬂ?iéﬁ m@&ﬁe&%@lﬂw&&(ﬁgﬁmm
res repared SOlutio M[ 0a
Wit St n%@/gf LA o ooen st BBt ot

shuting: m[@(@@ﬁ@fﬁ%%ﬂﬁéﬁw% G e R S e
[5-(2-fluoro-i-fluoromethyl-lI-methyl-ethyl)-2 p-tolyl-2H- pyrazol -3-yi]-urea in
2 Mkef9BIRRE MM wiixtresdSts tbvetamixivreaferoR0otirteiroBe
sboviEMperature, then evaporate the solvents under N, stream. Titurate the
residue with Et20 to afforded the ttlg.compound (76 mg, 93% yield)
2 : - ) "OMEES
COfRRAKAG using procedures substasiiglis@nalogous to those des rﬁeﬁl
above. Table MS(ES+): EXAMPLE Compounds [M+H]

T-12T1-(2,6-DiflucrézhefzoRwipenuinis @W P};?ﬁ}ﬂ
4-yI}-345-(2-flupro- f"1Y8n3ﬁE"fﬁ%/ ‘fb ? Byrazol:3-yl}-ureao?
mesylate 607 E_XAMPLE 141 Zg f4- ( 6 D|fluoro benzo vl ninerazin 1
__Ml,]w5_methy! D\ r| n-3-\ lHota

e -6 éﬁ&ﬁ&-«i [héspoivi

PCT/ 2006/041644 620F rJNdzo@SEl}LwaN \ NrNTNO

EXAMPLE 139
1-{2-11-2 6-Diflucro-benzovl-piperidin-4-vioxvi-pyridin-4-y1} -3-5-(2-fluoro-1 -fluoromethyl-1-methyl-

sthyl)-2-p-tobyl-2 H-pyrazol-3-vl]-urea mesylate
Add 0.114 mL (0.114 mmel) of a freshly prepared 1 M solution of MeSO;H in DCM/MeOH (95:5)
to a solution of 71 mg (0.114 mmol) of 1~{2-[1~(2,6-Diﬂu0ro—benzoyl)-piperidm—4~yloxy}—pyridin~4~yi} -3-
{5~{2-ﬂuoro-1-»ﬂuoromethy1—1—methy1~ethyl}-Z—p-toiyl—ZH -pyrazol-3-ylj-urea in 2 mL of a 95:5 PCM/MeOH
mixture. Stir the mixture for 20 min at room temperature, then evaporate the solvents under N, stream.
“Titurate the residue with E4LO to afforded the title compound (76 mg, 93% yield) (100% purity}. ES-+(m/z)
= 625 [M+FH].

Prepare the following compound using procedures substantially anglogous o those described

above,
Table
’ MBESH):
EXAMPLE Compound l vz [VHH]
1-{2-[1-(2,6-Difluoro-benzoyl}- -piperidin-4-yloxy]-pyridin-
140 4-y13-3-[5~(2-fluoro-1,1-dimethyl-ethyl)-2-p-tolyl-2 H-
o pyrazol-3-yl}-urea mesylate 667
%

EXAMPLE 141
1.16-14-(2 6-Difluoro-benzoyl}-piperazin-1-vl] 5-methyl-pyridin-3-yi-3-05-(2-finoro-1, 1 -dimethyi-ethyl2-

p-tolyl-2 H-pyrazok3-vlj-urea methanesuifonate
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H 11 /SoO Add DIEA (2 equiv.) to a solution of
[4-(5-amino-3-methyl-pyridin-2-yl)-piperazin-I-yl]-(2,6-
difluoro-phenyl)-methanone (400 mg, 1.205 nanol) and
Wf%-zﬁfjfﬂi{ ?’%‘fl,l-dimethyl-ethyl)-Z p-tolyl-2H- pyrazoI-3-y|)-calr)t():aT{rI1}FE:2{g)g{ #1644
2,2,2-trichloro-ethyl ester (1 equiv) in acetonitrile (12 mL). Stir the mixture
at 5 80C in a sealed tube. After 4 days, remove solvent. Dilute crude with
DCM, extract with water, and dry over Na2SO4. Filter and remove solvent
under reduced pressure. Subject solid to silicaoqel hromatography,
eluting with hexane/acetone 3:1 to obtain 352 fng o
1-{6-[4-(2,6-difluoro-benzoyl)-
piperazin-I-yl]-5-m I-pyridin-3-yl/
p-tolyl-2H-pyrazol-3y#urea jas ajwhite solid (AFS% yield). ES+(m/z): 606
[M+1] 10 Dissolve 5§ Q-08% U of the free base
1-{6-[4-(2,6-difluoro-b nzoﬂ)-piperazin-l%)yl]-S-
methyl-pyridin-3-yl}- 2-f|uoro-|,I-dime%hyl-ethyl)-z
p-tolyl-2H-pyrazol-3 rea in DCM (O.SOmL). Add | equiv of
trifluoromethanesulfonic acid in DCM (1 N). After 30 min, remove solvent
to afford a white solid. After several washings with ether/DCM, dry the
soliginTier Geduckd praviure’ f@@m‘m—Sﬁlﬁﬁh&-&riﬁ&&ﬁ&?@’e&mﬁé@ﬁh{%65%
difindHelin B Sre(atia): 606 )+ s Honoll i bt fiuofol) B8t iaseStandar -
yrasaRiUficRRreparations-the-kinasedbuffessolutiemisrpeepaneyl by combiming
80°C%i% (e e E{?&M%&?E%@m%m%&%@ (RSt ek b, and dry
miaghesium chionide, and 300 1 436 Jrien X400pnddiutingtp 100 mL
over NFRTO2 g A RE T8 TR S FHHA FiRase butfer solution. pm&t}ged with 16 mL
o DMS It BB HEHETTMEES TGP T6 SO0 W ATE S o s
pipeprepayRd-Dy bt a2} 6 15121 béreBl S DB P8 HPIRTE Ry
as 2 whid Bohid ofsd Pl reonscEpisietinal Growth Factor Peptide 661-681
(Bi%ﬁguyvé?s%tﬁm;ég’ﬁ%@ﬂ Bf%he@&qﬁg%&%ﬁmﬁﬁ)@%@]@
neESSIRME 50 {l@o@elif’-&%%ﬁ- \is90INg 9ol ponREBIRISLI0.S mL)
&n yme sofution (250 33 e / ff ;
AR s A ST M8 T ) 1486 b
solid ity AP iR FRETREBhAY F S B R St b SSRGS L ot & |
titleCmiMstdeKeotididit-aftheteBfedtive compounds in dimethylsulfoxide in
248 L of the 16% DMSO WO 20071053394 PCT/US2006/041644 63
solution in a Costar 96-well migigliter plakeadhe plate is placed onto the
smﬂ%%%’?ﬂ%%”ﬁ?@aﬁ%gmated liquid handler for 1:3 serial dilutions. Assay
The kinase buffer solution is prepared by combining 2.5 mL 1M Tris-MCl (pH 7.5), 0.1 mL 1M
dithiothreitol, 1.0 mL IM magnesinm chloride, and 300 uL 1% Triton X-100 and diluting to 100 mL with

water. 84 mL of this kinase buffer solution is combined with 16 mL DMSO to prepare the 16% DMSO

(fhuar methyl-ethyl)-2

soklution.

The 200 uM ATP solution is prepared by adding 102.6 pL 10 mM aqueous ATP, 25 pl, Bp.ATP,
and 163.5 pL of 4 mM aqueous Epidermal Growth Factor Peptide 661-681 (Biomol, Catalog #P-121)m 5
mi. kinase buffer sohution.

The p3$ kinase enzyme solution is prepared by disselving 9.5 ulL concentrated enzyme solution
{250 ng p38 enzyme/uL kinase buffer solution) in 1536 uL kinase buffer solution.

Sample Preparation

An 80 pM solution of each test compound and comtrol compound are prepared by dissolving 2 pl.
of & 10mM stock solution of the Tespective compounds in dimethylsulfoxide in 248 pL of the 16% DMSO0
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101 L of serially diluted compound is placed with a Beckman Multimek
96-well automated liquid 5 handler to the assay plate. 20 L of 200 gM
ATP solution is added with a Titertek Multidrop 8-channel | qq r.
o ?_O%gsélé% kinase enzyme solutiongjs transferred to the ass%t)j/f p g@%@‘rﬁ%‘”
the Multimek. The mixture is allowed to react for 40 minutes at 30 C and
then the reaction is stopped by adding 60 L of freshly prepared 5% glacial
AcOH with Multidrop. 80 L of this solution is transferred to an "MAPH"

o acdsing the Mulimel, Ihe plalgs.aeallaned oseb i3 diminuionat

emperature and then 10 washed/aspirated on the Titertek MAP
handles far A St& R FEShly prepared 0.5% glacial AcOH (1 x 300 L, 2 x 200 L).

AssavThe plates are blotted and 100 L MicroScint-20 scintillation fluid (Packard
Bigseicsce)is atlgadovstnthiepMustticiiop Bidvep MgrarSeaneirta St il

hand %Qo%n s%%d;ﬂ%t%.“ﬁﬁg 9@ REMRllacMicrabatad ditensciniitiatos-aanmter
- for I%-lsotope. he compound exem Llfféggdltn exa%%pﬁlﬁtgu%mg%uMﬁ%&ed
liquiddeadio d e AR et SBAIR AR lsfé}l tsing 1:3 serial dilutions),

The nGompodids Witk iGE & v@ﬁeﬂﬁéé‘sécth‘ﬁﬁhﬁsﬂrﬂwaﬁ%ﬂfé§f@§€§é’ya138”§gc§9t’i%g°f

resnG QRGEANBH ORAS Robitan kil Soseriabikations) t@SOrvhivies BHPH
ated (IRBSAMLNIYBARG S Ware)fRmeack SOMPRsARISkGhen

calcul
plate usmr%LFh ) : .
norr-linear regression. Example 5 js tested ess GI gﬁﬁg hb;?ﬂ)e oye
TR TR R AR S SA Ty A e O e 3
200 UnhiDitiphefap NoARIGHPRIMiEs RANCDE IR EHE (BrTisRigecience) s acce
with RONGENIs Magephagading B FOG parerseé ded:dton tEHSRe Maben ik

seinteAs{wsllin:96-uellplates with RPMI-1640 medium plus 10% fetal bovine
serum (FBS) and allowed to_settle an stem ef the-wells
for 4% ﬁ("d‘ﬁ’r‘}é‘?“’i R ?:%a‘éisﬁf% u e%gg??:%%gégggtﬁ%&g Qt%@ hours with
using] D3ErRA AN SEPARE Bt ConiPEanas™R tontrol compound 1s _a%ways
condipetuide ok 2Afen 2. DEVHOA rerid dibwiamiei e B A pEl S 4ad F B Ra SFe
sofriVRAES fonRRuminm asah a7 reptnter BxbtC O Rsatrropprbre. dRgdbrd
ol G I d AN G ed B ydtagan ppismiiedn order (0 remove

endogenous peroxidase. Finally, plates are blocked with FBS, washed,

and an ELISA assay is _carried qut S e}pvfgptiphospho-MAPKAPKz
(Tor 334, Cell Signalling, '

_ i Dody and ahP&Con'L_%%astqufSO 00
SecRRTS/ Rt oerF T e PER T S RE dt &d By HERYFE k%lercé%
celiWhich: i -amiehhante BRRTITaim it 80 absrate aE TR FESUREH®
et BRidKneticlighteuiptt agoiighisign altinteadite. cFifeease rri Hiegeated for 2
hou%%’f!%ﬁ’ ounds wiess.dested assentialias crserdeg.aoyavandedel foukdto
ponnave 1620 Eiluugﬁsi less than, oneglal 18.3Q0,PM »S-ampokRdsREepSFATHIN
oupS RO A PS4 s, 119 were tested in the presence, of 100%
3@%%,@?%%@%‘1&8% ‘?._*ﬁé‘a” Ve SaHd Were found to have 150 .
peryerss Fladly. theirt 8F Betial S0 b rh &Sttt E8ipStnds were ™
atieienhassEORY(As ShserbtchalreyBabhiP A5eId ot A RePHBgAFdSgeondery
AnfRUQWIRG: agtivitys B ¥ Rulg FRAS0 (ierdD 60 5 4. BWGDOOTIOBE5G2!

subg)tr%t-g /aylscggt) QS@AQSLL]}I @a%i/'k Kinetic light output and high signal intensity.

The exemplified compounds were tested essentially as described above and were found to have

1Csp values less than or equal to 300 nM. Compounds prepared in Examples 111, 113, 114, 115, 119 were
tested in the presence of 100% serum, essentially as described above, and were found to have ICs; values
less than or equal to 500 nM. The following compounds were tested essentially as described above and

were found to have the following activity:

EXAMPLE IC s, (ulM)
45 6.7 ]

3 43 ___j
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64 92 16 77 176 128 286 Inhibition of TNFa in vitro Mouse Peritonea]

Macronhaees | mL thioglycolate broth (5.0 g yeast extract, 15.0 g casitone

or trypticase, 5.0 g dextrose, 2.5 g 5 sodium chloride, 0.75.9. - '
WB.%OS/%S%%% thioglycolate, 1.0 mg ggsazurin, and 0.75 g agfg%l%ﬁ%%érﬁ%msﬂ

distilled water) are injected into the peritoneal cavity of Balb/C female

mice. At day 4 or 5 post-injection the mice are sacrificed and then

injected i.p. with 4 mL RPMI-1640 medium (BioWhittaker) and the

peritoneal m@nmphag%eswnmdm%by@ﬁﬁﬂge.—}e—eytokine
Production Mouse péfitoneal inacrophages are counted with a

hemocytometer and Atjusted to 5 x 105 ckifs/well in 96-yell plates in
RPMI-1640 mediumwmath 10% fetal bovineZ8€rum. 200 gL/well is plated in
96-well plateé ardthe celis aiiowed to settle and adhere to the bottom of

the well for at least 3 houfs The teskeampauind or standard p38 kinase

inhibitor is pre-treated using a Series of 8 concentrations for | hour at 15
MousaBert

2%Fhe cells are treated with a mixture of 50 ng/mL
lipopolyisediniotidecty (58} s KBeo At SREHRHIPISHLS hBEPEaray ¢
sodinf2rislidwely. che-conditiometimisdiisrah et assayad 18F T
distinREQEHETIANHsagthank minex detectBabpr cesdunte TNRBal bunfinekinjection
the mrggﬁreﬁcﬁti%&éﬁ@&’ﬂﬁﬁ% BigsRlexKiteneatalogeditybiSviRadh b2t he

_ 1zed L%remlégled Nlia stapedard (1 standard tube/ two 96-well plates)
periiquep LR RbAES FWIth BU L sterife water (500,000 pg/mL). The samples are

vortexed for 5 seconds, incubated on ice for 30 minutes, and vortexed for
Crigheéraingbefore use. A set of twelve 1.5 ml, tubes are labeled with #

1-thiouttlp2-rand: themihecamoantsdofite bemoditatio\ BEIgH Bdded to the

3 1 : . ; l . ) ; (k) .t 3 3 1The

il ?ﬁeﬁgm? e premixed antsytokine coniuaaled BBRUS A6
R R s VAT S RO S WAL #<10] 8econds. The anti-cytokine con'%ag?at%j
37 ‘heads/ard) ditediterarteonbemare AT SR DUBR IR Uy B it
UmE QEBYEIY RlatenRAQ k7ot the precmixed dedideis ndicediovSREQlaseed for

Bio-Plex Assay. Buffer. A Millipore 96:well filter plate is blocked with 100
TNFIEL/ né?f’%éogllgc |Eh§%mﬁf§r. The b%gﬁingebuffer is filtered through using a

Millipore filtration system and then toweled dry. 2 Washs are e,}rformed

on the HfEe/blatneui ey Bia- s ik e d*toweled
dry.hbgh¥iantiseytaki jhHgat €k petvotexabfirs) 1S5 sastnEs

wimas%dgﬁ%‘%ﬁg& 319(#05% chvelThisis fitereddrnrghand, weled dnye &r 30
wasnes are perto

rmed “on plates with 100 4/well,of BiQ-Pl sh,B 5
g TR DN A MBI 4 40 AL G S o e
anditheaclereenpns A6 e B BIR IR el h A R RAFREETBY %laessg(];ondscg Foom
as FHEMPETAOIE26008; ISaKERHTGEBTebS b ight Be Setting & 4nth et for 30

24 IiprAl SetlingRranehihoniplaceghindhesbfrgesator (25X) vigorously for 30 seconds.
The anti-cytokine conjugated beads are diluted 10 2 1X concentration using 1X Bio-Plex Assay Buffer. For
every plate, 240 pL of the pre-mixed beads is added to 5760 uL of Bio-Plex Assay Buffer. A Millipore 96-
well filter plate is blocked with 100 uL/well of blocking buffer. The biocking buffer is filtkered through
using a Millipore filtration system and then toweled dry. 2 washes are performed on the filter plate with 100
plfwelt of Bio-Plex Assay Buffer and toweled dry. The 1X anti-cytokine conjugated beads are vortexed for
15 seconds and added 50 pL to each well, This is filiered through and toweled dry. 2 washes are performed
on plates with 100 pl/well of Bio-Plex Wash Buffer. Again, it is filtered through and toweled dry. 50 ul of
sample or standard is added to each sample well. “This is incubated for 60 seconds at room temperature on a
shaker protected from Jight at setting & and then for 30 min at setting 3 and then placed in the reifrigeratar
overnight. 3 washes are performed with Bio-Flex Wash Buffer. Filter through and towel dry. The cytokine
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35 overnight. 3 washes are performed with Bio-Plex Wash Buffer. Filter
through and towel dry. The cytokine WO 2007/053394
PCT/US2006/041644 65 detection antibody is prepared (-10 min grior to
Wﬁ’s@f?@?ﬁ%ry plate and 60 I, of the premixed cytokine detetid Sarﬂl%ﬁ#(})éié)ﬁ/44

stock is added to 5940 L of Bio-Plex Detection Antibody Diluent. 50 L of
cytokine detection antibody is added and incubated for 60 seconds at
room temperature on a shaker protected from light at setting 6 and then
for 30 minutes at setting 3.3 washes are perfor éi with the Bio-

sl ST oTHS 1 AR e e SRR e

detectininuitiosiprorktd a8 Ji$PPepfEirBireRErs plaraiagg BUH: to 5940 PL of
BioRlexrAnsey. Butiasasdedy Foigh afd Htreptavidi-Rrné addedtoreat

ona éﬁlﬁlel:r%poge I%ﬁ%%tﬁg“f Qtrsé&ég CONgS At 50QmMteIMNEHAIN S PR SR3KAEmed

rotected from light at setfir nd then for 10, mi S.at-setting. 3.
with &iﬁ%’ﬁ"&e’é S et oFth ls\/\llsl#]{t%gt}%?&h ﬂ?%%h lédl?%f%rg%gi?%t(f?@e%dﬂt% Fgargtﬁ.
use) 1F Prephed s APEY Rigaeh e itide S Hoof BRI SPEIEBIE e Ke sy 1b Buffer.
stepBtancprdsaand vamipted axcnebabdfrd urAdes IPRIEKIPRE IS FtsHsity
prowd@AGINGSAT e then: caBYekes: 1Dnpinegaminliliterasinitarbasenetméth Bio-Plex

Was 1&&&8{! n}hsé ?‘s%%lfgd GEY; Cf‘ﬁ%qslg}quﬁmyﬁ hgh ﬁﬂ%ﬂ'ﬂ%@lﬁ%@{ssay
ogistic regression met 0(9 &BP‘P'GXH'}"C nager 2.0 tBL%}E{e%Q)xgé"Qgtﬁgnec&é »

Bt R RSB ekempitied in Example b 1S tested essentiall

o pises A SEHBISPRECIE S SLPPFESRET PSS TA PRI &1 TEAE SPEETIeR:

logistibréphititionebbRIB L Vivose 8 Béuheks adhedmiirteréd p.o. (30, 10, 3
andril. Rgikgpdetemale Babispmice(Sedricefdise)ddchodrbotiowdrrgppressed

mesompound administiatipn at 4 doses (P.O. at volume of 0.1 mL/mouse; 20
vehicle: 1% NaCMC/025% Tween-80 in water); mice are given an

1P-injection of LPS at 400 ug/kg. 1.5 hours after LPS challenging, mice

are anesthetized with isofl Héaken via cardiac puncture.

o Fta-'eve&éggoﬁﬁ%sral@mﬁu%%ggsg{mis@g auaai_nglgﬁsﬁj_%emmﬁé@ G
_ Systems and dose response IS rmined. ouse:
mie S}g)é‘?ﬁpiihcélﬁ e °°|5)I"£°§n fia'fléls Ié%a‘técgls%gf%ﬁ %?daetg?:%tggép ggg\l?’e and
vehiglgp|rQESREC DB TNT e BY ISR TRAEEISO BresiPnRoikg ik velke. 12
houts festrsl duMiiningmikfectivhBoseviT MEDIos enikbip ek He Gorfenpmoture.
TNEHRAUBLTERARIAe GHabiebRYuinbilitonwasachieyeteddstetistioatly D0 is
seJifferent from controllplacebo. Oral Exposure Compounds are screened
for O’Iti?lc%x (20}%1 r%{érrr]x 11 eldemFé}%ac,r:p S %ﬁég@f%mé.%’ﬂ}%d@é&iﬁ@é&ﬁ&@%ﬁ@E%Qx_*élised
30 and administered test compounds prepared as Sl%fegen?alon/% %113 e
T itk e RBIRIBSE BRI TRERR SO0 255 VN AR
dosamtifpiangnéant AemedaBios S0 inpitisi onsaerevpt epbiaiftisty AR EaRd
condéiipiistered at | mL/kg by gavage. Blood samples are taken between 0.5
h and 7 It after dose administratignmpeplasma are prepared by

Centgg%%?&%g‘ arﬂ%%éﬁ% %{}l&@ﬁ l&?o@&x% ﬂ’ﬂ:@lﬂ%&&%‘m&@ lj@@rﬁ@'!@e fasted overnight
and administered test compotmds prepared as suspensions in sodium carbaxymethylceliulose (1% wiv)
containing Tween 80 (0.25% v/v) and antifoam (0.1% w/v). Dose suspensions are prepared at 1 mg/ml and
administered at 1 mL/kg by gavage. Blood samples are taken between 0.5 h and 7 h after dose
administration and plasma are prepared by centrifugation. Plasma samples are analyzed using online solid
phase exiraction and LC/MS/MS.

The compound exemplified in Example 5 is tested essentially as described above and the Cinax is
9390 ng/ml. with an AUC(0-7h) of 36800 ng.h/maL.

Effect on Intra-articular L PS induced TNFg
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phase extraction and LC/MS/MS. 35 The compound exemplified in
Example 5 is tested essentially as described above and the Cmax is 9390
ng/mL with an AUC(0-7h) of 36800 ng.himL. Effect on Intra-arti ,
NI WO 2007/053394 PET/US2006/041644 66 %ﬁﬁ%ﬂtﬁéﬁ%ﬁm
injection of LPS into rat ankles induces the synthesis of TNFa, which can
be measured in synovial lavage fluid. High levels of TNFa are detectable
within 2 hours. Since the joint is the site where arthritis develops, this
model can rapidly determine whether.an arall inistere nd
AT TR AT R L e DR e
measubediigmats (266 200. gYidr o d W e R dtin BTy oap s THE RIS bre
e sitIIMER MeRicle @ NaGatbexy rastlyyiethilo sdeg:2 595y edpinGD)ed FHEatd
bas 2rCPPAURGL AL MO G Ak &he R SRGAKT, and 30 mg/kg) orally. One hour

later, 10 oL LES 9@&19@45@%?@Bf&%%qcﬂ%%@ﬂigu@ﬂmm&m@a&@meankle

of €ach rat, while the left ankle recejves 10 L of saline. After two hours,
"ehidé%Wﬂ%”%%ﬁ%}?l%ﬁ%2%56%87_3%%\6231igﬁ%.Ggrrﬁpeo%%%/a e is collected and
(1 mestpFotdE-JOngke1 0 foue:-owini Qe PP RIS N &0 250, 18 B EH BE, T mL,
intre- 6N BRI FEsl B OMAN g lef airieBIO) BroupABnT e tvo

compound (3 ma/ka, d.mL. _ isl@BiERmHaciRd £1QuTm/kg, |
hours; 2 rﬂ “Tévﬁi?g%%‘%%o%sﬂt%%p%%gﬁ%o rr(%/kg, | mL, PO) TNFa is
aronipR3Ured With @ rommerciallyavailails ELISA kit (R&D, RTAOO). :

reatmen wﬂkgﬂ(tﬁhe %g%g%g exemplified in Example 5 produces a dose

Groupgs JH §8IRHHition o & synthesis, as measured in the synovial
Grouyatye AT = #RFEDB0™03.57 mg/kg. 20 Antsomvcin stimulated mice

Grougi Vive phosplidIMmecAPIcihhibition assay by flow cvtometrn Female

arouBBiberaineswith8 ddkweek-6ld) age are purchased from Taconic Inc. and
dosed po with 0.2 mL volume of compounds at the concentrations of 30,
10, Bib Mgékgred ootk isrobtainbaitinedaiginkt RiéfthFe W 2R B

com@NG %i@%%%&ﬁ%%ﬁ% inds angicallegingt ERTACntalsing:Bbes:208!

' UL of 25 Iooﬁu'g int%u%ﬁgs L@%;%gfﬁgg_lo minutes. Whole blood is then

in B YRR T ES-Eonjugated rat anti- mouse Ly-6G mAb (1:250) and
APC-conjuggtqu rat anti-mouse CD1Ib Ab :1QO)_ ano tiamgIraﬂt(}%\glcw{i)}}:rgetw

10 ofmibamicinghiorsatedypgs g

a alRas Al [0~ ald d OImy
Stinvahationsis canduitted Gy 87-@! R L AAHES
0.2 RUTELLBR Bigseirneas GakEHROI)for, 10 mirkatBooris tomipreurerdic
pum: %Xr%%dtexb A%%Qrssc%mt%;esmd%%%éﬂ#{%g%\%%ﬁtc@ﬁ@téﬁ%ﬁ@ﬁﬁ&%ﬂb&@% absOanT uL of

Efmperature with 30 additio h on 4 ml, il ‘
o BB AP TR Sy o erc et e
mouse Ly-6G mAb (1:250) and APC-conjugated rat anti-mouse 131 1b mAb {1:100) and stimulated with 10
pg/ml anisomycin. Both cell surface antigen staining and anisomycin stimulation Is conducted at 37 °C for
15 min and followed up with Lyse/Fix buffer (BD Bio_scie:xces, Cat¥ 558049) for 10 min at room
temperature. Lysed blood samples are spun down at 600 x g for 8 mimtes at room temperature with
additional wash once by 4 mL PBS. 200 yi. of diluted anti-Phospho-MAPKAPK-2 (Thr334) antibody
(1:100 dilution) (Cell Signaling, Cat# 3041) and mouse BD Fe Block (1:100 dilution) (BD Blosciences,
553141) in permeabilization Medium B (Caltag, Caté GAS0028-5) are added inio blood celis and incubate
at room temperature for 30 minutes. After the incubation, 3 mL of stain/wash buffer is added and cells are
spanned down as described above with additional wash with 3 ml stain/wash buffer. Cells are then
subjected to floweytometry assay using Beckman Coulter F500. Mean fluorescence of phosphono-
MapEap-K2 staining is measured on gated CD1 10+Ly6G- cells. Dara analysis is performed by P
program. Treatment with the compound exemplified in Example 5 produces a dose response inhibition of p-
MAPEAPK2 synthesis with TMEDS0 = 2.28 mg/kg
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(1:100 dilution) (Cell Signaling, Cat# 3041) and mouse BD Fc Block
(1:100 dilution) (BD Biosciences, 553141) in permeabilization Medium B
I&C):alta% Cat# GAS002S-5) are added into blood cells and ing;ﬂﬁtg%g%gg 41644
Whhi ﬁ%‘%rature for 30 minutes. After the incubation, 3 mL of STAINAVAS
buffer is added and cells are spanned down as described above with
additional wash with 3 ml stain/wash buffer. Cells are then 35 subjected to

flowcytometry assay using Beckman Coulter F500. Mean fluorescence of
phosphono- MapKap-K2 st%igin is measured on gated CD1lb+Ly6G-
cells. Data analys@%%%%%ﬁ%ﬁ%&‘m reatment with the
compdLURsiers IR ecChatES@IMTpIE™) fi 2o B YBEBhse inhibition
1 colRbRTMARKARK ARy Rthesiswith TMED S0V X R8Iy W T2 00783564
are imp s YR A08041844 S Rabhlaliagaminsuced Arthritis Efficacy Model
ey TS WIS 1B13 (4900, oAHes RICkAS) 0o aizeebgiine sane
O.V e pe - <% %?er%kzﬂt@ %?rlit:)te%rzg(lil L?ilgge z%ﬁ&%%@&'éﬁ!%%%t@&um)
Protosg At RiGRydroxidey, are used. The rats are immunized with < .
from HpiéRRvicafish/ D BB HERn TSRS rdég%gﬁ u&ﬁnﬁ\?&back near
the fithedhaserofith ertbiikatybr iimitssarreadiirhinirsdlf ddy@fater according to
TreatlidR 5ABRE Protocol. The rats begin to develop arthritis (characterized by
Groug\{v@!:k%iﬁq1%@%%@;1@[1@@&@9&% ankies)) frem &2 to 14 days after the

irst imm%ﬁg{%@& .1 Ne rats are equally distributed into five treatment

Groul FOMRS A j@é@g@ﬁ@fp@[@iﬁﬂsand treatment is initiated with each rat
Groufloged daithfosd] & days, Tréakfhérd yidups: 10 Group | Vehicle
GronpHObHS ECENTIBS: wm%%ﬁﬁ%% Tween 80) 1 mL, PO, Bid x 14
Group AP EEFSIER°2 ompound, b mg/kg, | mL, PO, Bid x 14 Group 3 Test
QPO 18 MO, Ll 20,614 Gioup T Sk gompaads i

R R B Bld X 14 15 Group 5 Prednisolone 10 make, ok flmd? Otne
the caraeﬂ@%ﬁ?{l@afﬁ%ﬁ?é’tg? FOTREAL BT With calipers b d %?/%) week and -
compewd ek it i et d ssabige fierd Tﬂﬁﬁpé‘P TREEGVE (AUC) |

generated from the composite inflammation scores and statistical analysis

perfgrmed:: Hhgicsorapoundwaendplifiechimeexdm plerSoshibifet % Mstology
Lt MED 50 = 5 molka ki 20, Qrahiadrinistretionref daemmampelsngtiof the
ampresent invention, is preferred Howeyst arah oominisicationis batBaci.,

SHRFYSUTE 0T eVen the only E)referred route. For example, transdermal:tons
and 4 FARSHRAS BT BPTERIESTA éot%' Fpatients who arfp forgetful or -
relajpé tolke RS AARINEPBPAPHRAG AR Be R RSALUBREES % u?é) errﬁlg)a/n e
inrpiefere thas@maiterafom i e DT BB STertHT YoMBHEETighE™ b
wrkPielated earabagetinisteasionrEompoungs tof Formieles PifapHsosEe
cx28ministered hy the EIGUIANEQMEAY aMusckas RitanasakcXitayBotal
. brlisgj'gleg n 'Qzag%gylar circumstances. The route of administration may be

The pharmaceutical compositions are prepared in  manner well known in the pharmaceutical art.
The carrier or excipient may be 2 solid, semi-solid, or Hquid material that can serve as 2 vehicie or medium
for the active ingredient. Suitable carriers or excipients are well known in the art. The pharmaceutical
composition may be adapted for oral, inhalation, parenteral, or topical use and may be administered to ‘&fe
patient in the form of tablets, capsties, aerosols, inhalants, suppositories, solutions, suspensions, or the like.
The compound of the present invention may be administered orally, for example, with an inert

diluent or capsules or compressed into tablets. For the purpose of oral the?rapeutic administration, the
campounds may be incorporated with excipients and used in the form of tablets, froches, capsules, elixirs,
suspensions, syrups, wafers, chewing gums and the like. These preparations shouid contain at least 4% of
the compound of the pregent invention, the active ingredient, but may be varied depending upon the
particular form and may conveniently be between 4% to about 70% of the weight of the unit. The amount of

fire compound present in compositions is such that 2 suitable dosage will be obtained. Preferred
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varied in any way, limited by the physical properties of the drugs, the
convenience of the patient and the caregiver, and other relevant

W&i%wﬁ%@‘{:es (Remington’s Pharmaceutical Sciences, 18tR&gitionsMags
Publishing Co. (1990)). 30 The phagmaceutical compositions are prepared
in a manner well known in the pharmaceutical art. The carrier or excipient
may be a solid, semi-solid, or liquid material that can serve as a vehicle or
medium. for the active ingredient. Suitable carriers or excipients are well
known in the art. The pharmaceuti iLioR mavheadapiadofibe
compos{iag Wfﬁﬁﬁth",mpcérte%?éersgﬁgnlg‘rjet%%?gﬁ Lu%?%%%ﬁnggi} be administered to the
skilled gy@g#eNt in the form of tablets, capsules, aerosols, inhalants,

: sitories,
Soltions, il pertsior <o kX582 ip COMPTHY BFTH Bracan

e present
adjuvaﬂ{a.vﬁﬂié@w&hayﬂaeicaﬂmﬁmmd?ﬁmiWP%W@ﬁﬁﬁ?@%ﬁﬁquéﬁeiﬁéﬁlaHﬂUent or

excipiegt@ stc‘ﬂlge%tg LEePPEasasatorinhletsabarctheipe spdisacfrasriitapeutic
..._administration, the ' compauNds.RasRe-icel pekaiastui) excipientsiand
disintegrag iR the form of tablets, troche LgiS,  SHEREBSIORExs such
ike; lular ; sinm, stearate, (RGNS e%idgag%ﬂlgrﬁro% g2kl _ el
fike; MRS P RRREWING gums and the like, These preparatiogs should
as colloidp sipra fiesidst HOHBRE %IBIf‘rzi‘Eiosﬁﬁ%fnolfLWes‘ﬁrese ntipvention, ith e acfive
sweeteingy agisntichat rmapaparEYd TEpERETErUROIIHE A Paricatar form and
peppofiRY SARNSNigRIbe-betiremd oo Al JerFOU P IhE Wigiit SFRE URIE:
0 add OB ATRUAL of B RomROMRG pEasentinas onipdsitonly 18 suchithet gther
dosag%%}ﬁ%%%ggag %?L%a}lr\;’ il he, abtpingd:-Reeferragh \ WO /33 8k dosage unit, for
6/0

: 41644 6 com é)g()i' : I A REthrpresent
emnﬁvféﬁﬁ%ﬁgﬁﬁ%éa‘g% SHAned b m%giﬁi‘éﬂfsg%éjﬁr%ﬁ %ﬁg&tgmﬁgﬂa&
polymatttieni¥ T REAB REIB ARE SHSHIEYY §8Ehes, and the i :

. T T AR CRR
swcro@Re:GH erererkthiaToHowitesanfivartes Bif qerSws & 48 Bovidone,
prepaPYERXYRFORYeikloneskuvid lochystainis s MTD 8 "or Yt S BREMERts
A pre iSRS SHEN RS nStiCh tactasecatioraonystalinecENtioBe b feaferif
4 P aogghgtedopI;%inE@&g[(ating agents such as: croscarmellose, crospovidone,

o5 Qi starch g}%col%{gf o0, Sk and tbe Jike: duhsicante suchasis
mabRESRRANEESAIAE. Stearic acid, talc o Nvdrogepated vegatahienoik,
dosaggticterrsey suERLHEICHId ‘4R SHAEXIAE: Wetting agents such as: sodium

somelanseyibsulbarte s polysbeBare BOE ek VSRR BHISS R Be

_ whilSHOIRS QuaspaNAnaGEsastharriavay Bebeiide samaib iy e fttuch

terc@Se 10 RERRENAN By bsalieyiateonesanget favormyr Wi thedd8age

be “J%%E%é%@a'aha é&:ﬁ%ﬁliﬁl&éﬁm&mﬁmﬁ%ﬂy &ﬁgsg?&?ﬁ;@ gf;gi above
ype, a il ! 9 ; Wed, sen

e R ‘3

er variqus mater| e!sag / ify,dh8nse
rouimfw@ags%,é\fetp,@lﬂ 6%@36 ﬁﬁc’:%?ounds Y {;Qereg, @ E,teb @nt: gﬂ? gﬁ@ é

example, as coatings. Thus, tablets

of o tilsur aytibe. sekbe gt FUHRYAFSE/BTSpyl methylcellulose,
polymethacrylates, or other coating agents. Syrups may conta in, in
addition to the present compounds, 15 sucrose as a sweetening agent
and certain preservatives, dyes and colorings and flavors, Materials used
in preparing these various compositions should be pharmaceutically pure
and non-toxic in the amounts used. A preferred formulation is prepared

by adding 1% NaCarboxymethylcellulose-0.25% Tween to the desired
dose of a compound of Formula I.
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The compounds of Formula | are generally effective over a wide dosage
range. For example, 20 dosages per day normally fall within the range of
about 0.0001 to about 30 mg/kg of body weight. In some i
W&’o@%&%”?é%as below the lower limitgf the aforesaid range r?é@%%%rgr%mmm“

than adequate, while in other cases still larger doses may be employed
without causing any harmful side effect, and therefore the above dosage
range is not intended to limit the scope of the invention in any way. It will
be understood that the amount of the compound actually administered will

WE ClgdMietermined by a 25 physician, in the light of the relevant

citcumstamwes! faeiidiing the condition to be treated, the chosen route of
administration, the actuailcompound or cor&pounds administered, the age,
weight, and response of tiye<individual patient, and the severity of the
patients symptoms. WO 2@){3 R33% PCT/US2006/041644 69 WE
CLAIM: 1. A compound of F]ormﬁlal RO /X NN N-NH Rxwhere: 5Z
is selected from the group dbn5|st|ng of Y Y '-N iN and X is selected from

wher the group conS|st|ng of R40f yO ~NR3 yN -ON UR3 N~ and NUR3 it'l

*00 () ) 10 R'is C1-C.7 alkyl optionally substituted. with one to six
sub¥tif et'f,\’tréfls{‘)rse%‘c d from thgl group consisting of halo and C1-C4

aAylhalo; C3-C6 cycloallg I optl nally‘sybstituted with one or two
substituents selected froi:ﬁﬁ group n sting of C1-C4 alkyl and
trifluoromethyl; or trime : ptionally substituted with

C1-C4 alcyl, or pyridinyl optionally substltuted with C1-C4 alkyl;
X is selected from the group consisting of

50 H\ NT R N
\C}‘J R’ ‘*/Nj) and N K
\ﬂ/ ’ r T
's) O

@ (i} (i)

A

R! is C;-C, alicyl optionally substituted with one to six substituents selected from the group
consisting of halo and C;-Cy alkythalo; Cs-Cg cycloalkyl optionally substituted with one or two subsiituents
selected from the group consisting of C1-Cy atkyl and trifluoromethyl; or trimethylisilyl;

R? is pheny! optionally substituted with C,-Cy alkyl, or pyridinyt optionally substituted with Ci-Ca
alkyl:

¥ is hydrogen, C;-C, alkyl, hale, or C+-C, alicyThalo;

* 35 C-Cralkyl optionally substituted with C5-Ce cvcloalkyl; Ci-Cy alkoxy; C;-C, alkkythalo; C5-Cs
cycloalkyl optionalty substituted with one to four substifuents selected from the group of C;-Cy alky!l and
triftuoromethyl; or pyridyl, phenyl or thienyl each optionally substiiuted with a first substituent selected
from the group consisting of: halo, cyano, C-C;s alkyl, C1-Cy alicylhale and C;-C, alkoxy, and optionally
further substitated with a second substituent selected from the group of C;-C, alky! and halo;

* ig hydrogen or Cy-C, alkyl ora pharmaceuticatly acceptable salt thereof.

9. A compound of Clajm 1 where X is
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15 Y is hydrogen, CI-C4 alkyl, halo, or C1-C4 alkylhalo; R3 is C1-C,alkyl
optionally substituted with C3-C6 cycloalkyl; C1-C4 alkoxy; C1-C4
aicylhalo; C3-C6 cycloalkyl optionall;g(?ubstituted with one to four
substituents selected from the group of C1-C4 alkyl and trifluommethyl; or
pyridyl, phenyl or thienyl each optionally substituted with a first substituent
selected from the group consisting of: halo, cyano, C1-C4 alkyl, CI-C4
alkylhalo and CI-C4 alkoxy, and optionally 20 fitrther substituted with a
secogud e!%ubstitue%t eé?cte frlom ‘thﬁﬁlqrgﬁg ofGQI-C4 alkyl and halo; R4 is
hydrog Ci?r”@j)-‘t'f Al y;l%r awpl %t”r"‘nacéuvcgﬁﬁ/lacceptable salt thereof. 2.

A compound of Claim 1 where X is K44 ~N"J 70 3. A compound of

Claimp | WQ%}&&}J&RAJ&W@EQ%&A A sQmpowne afigRy, of Claims | to 2
where R2 is 4-tolyl. 55. A compound of any of Claims Ito 3 where R' is

C1-C7 alkyl, 6. A compound of any of Claims Ito 3 where R’ is tert-butyl.
10 75A compound. cGhanyfsiGtain solfovbawhBrdsR3-6& 2lie<difluorobenzyl.
8. A compound of Formulal: OF N N/\011INJ NN N
1-(5-text-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-{6-[4-(2,6-diflyoro-benzoyl)-pi
peraéin-‘ﬁ;ﬂ?‘?l-li’ﬁ%‘i‘ﬂﬂfﬁwaﬂﬁ 19151183, VB Phisieial8biically acceptable

salt thereof. 15 9. A pharmaceutical formulation comprising a compound

of any of Claims, 8,/ lsYreination with g-pharmacesticalvaseptable

excipient, carrier, or diluent. 10. A compound of any of Claims 1-8 or a
pharmaceutically acceptable salt thereof for 20 use in the treatment of
cancer. Alofpewseof acampound of any of Claims 1-8 or a
pharmaceutically acceptable salt thereof fop,the manufacture of a
medicament for the treatment of cancer, 25

N
N
N{\/U\I/\N !

1-(3-tert-Buiyl-2-p-tolyl-2H-pyrazol-3-y1}-3- { 6-14-(2,6-difluoro-benzoyl)-pi
perazin-1-yl}-2-methyl-pyridin-3-yi}-urea.

or a pharmaceutically acceptable salt thereof,

9. A pharmaceutical formulation comprising a compound of any of Claims 1-8

in combination with a pharmaceutically acceptable excipient, carrier, or diluent.

10. A compound of any of Claims 1-8 or a pharmaceutically acceptable salt thereof for

use in the treatment of cancer.

11. The use of a compound of any of Claims 1-8 or a pharmaceutically acceptable salt

thereof for the manufacture of a medicament for the treatment of cancer.



