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WO 2005/075475 PCT/US2005/000025 KINASE INHIBITORS
BACKGROUND OF THE INVENTION The p38 kinase is a
mitogen-activated protein (MAP) kinase that belongs to the 5
weLrhelthiggnine kinase superfamily. This kinase is activateg &y cso05/000025
extracellular stresses such as heat, UV light, and osmotic stress, as well
as by inflammatory stimuli such as lipopolysaccharide. When activated,
p38 kinase phosphorylates intracellular protein substrates that regulate
the biosynthesis of the pro-inflammatory cytokines tumor necrosis factor a
(TNF-a) and interleukin-IBINIASHINHIBBOR®HOKines are implicated in the
10 pathology of a number of chronic inflammatory disorders (Lee, et al.,
Ann. N.Y. Acad. Sci., 696, 149-170 (1993); Muller-Ladner, Curr. Opin.
Rheumatol., 8, 2B&-CEI:BOIEND OFF diFaESYENIA®BeNtral nervous

Sysig %ﬁgﬂgﬁs@ﬂﬂ%%@n%ﬂlvm@&] %W%l%%ﬁ@b@gs to the
807-823 (1999)), and autgimmune disorders (Pargellis, et al., Nature

seringfiliefuaF IBRSGyIRRASIIER- 15 (owe )i A taA NhEFTAEH MBS
suchV&!tﬂﬁtﬁﬂ;hﬁ\pMEﬁ?ﬂ ndinielazalesAlad82ddb2s tWRGEZERADIBHRHGREH as

717100, WO 376, 57,.. \W09847892,
RR}Séf 5%%‘%%’7 iR %g\ﬁg%éé’fﬁgwgﬁ??ﬁ%ﬂ%%ﬁb‘yﬁ% #5-
subsmatdaﬁratm(gﬂﬁﬁﬂ% (M&‘_MW%Q pW@ﬂYe&Eﬁzdﬁ}ry\t@QQﬁﬁdm;nor necrosis
Wi 01.1.3 6, W 07452 W0974761
fw%ﬁ@%fé@%@ﬁ%&b stru tjﬁalfep?a orms have bi e ?eiﬁaf H%Féd as
pathiihgyitdrs P38 kfndsentr adoytoking dishibior§. SettelivaimRiydefd.
Sci. Fﬁ% Kpases %@g%ﬁ%?i@ﬁ{@%ﬂ? g&’zﬂeﬁﬂ'&ﬂn‘%ﬁoﬁ ?'\&Fﬂ(?ﬂgd %Iéé%)),

Kenna, e

cwdmﬁ@ﬁﬁ@am%&mywm&&%%wmﬁi%tﬁw@ﬁ&nﬁﬁ%&zﬂ@&m

ChesliisiUsa@iatiarmobas, haenrrperedd kaoiassePaloedidiad CRefe
27,72-75 (1984%?b and a number of 25 inhibitors of p38 kinase are under

—E‘"ﬁ%‘&‘i@eﬁﬁﬂ%é’é reErife@¥ithent of a variety of disorders (Boehm and
AdamsnxpoQpipddir Ralentse piin253dag2000)OTEBIES2emains a

woFFISr EAmEIt R L fela ar comppindp it ate g, o0

suUppressive , compaoun InNg p38
WORHGE62 W@?ﬁé@é&ﬁ]n@’é@ﬂ@%M&vW@ﬁ@MﬁhﬁHﬁ&H@ﬂa’@&kﬁmﬁmé@ﬁm

imi ﬂoi@?ﬁ%%yfsﬁﬂée%@éWE @AUING FRIBEXGOTSHRIGPKSE,

production. WO 2005/0754 78 PCT/USZOOS/OOOOZS 2 BRIEF
WO@QT&,ZW}&@Q@@#S}SHWWQQ—QMOQM%18 WO0856788, WO9857996)

structural platforms have been identified as inhibitors of p38 kinase or as cytokine
inhibitors, Selective inhibitors of p38 kinase are known to suppress the expression of
TNF-o and IL-1p (McKenna, et al., J. Med. Chem., 45(11), 2173-2184 (2002)). Anti-
inflammatory activity for compounds within the pyrimidinylimidazole structural platform
has been reported (Lantos, et al., J. Med, Chem,, 27, 72-75 {1984)), and a number of
inhibitors of p38 kinase are under active investigation for the treatment of a variety of
disorders (Boehm and Adams, Exp. Opin. Ther. Patents, 16(1), 25-37 (2000)). There

remains a need for treatment in this field for compounds that are cytokine suppressive

drugs, i.e., compounds that are capable of inhibiting p38 kinase.
The present invention provides new inhibitors of p38 kinase useful for the

treatment of conditions resulting from excessive cytokine production.
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The present disclosure provides compounds of Formulal: X NN\ WR 5
where: 4 N Wis: R4 N _h-NIN'~Rz N'~Rz NJ~R2 N~~Rz (iv) RRNR"
(v) (vi) (vii) Xis N. or C-R"; Ris C!-C7 alkyl, C;-C7 cycloalkyl, (CI-C7

wo 2aiene)-(C3-C7 cycioaikyi), -S02-(Ci- 10 C7 alkyl), or -S&X3 NRbRGHR2S
hydrogen, amino, methyl, or -N=CH(NNe)2; R is phenyl optionally
substituted with one or two substituents independently selected from
halo, R3 is hydrogen, C,-C7 alkyl, G,-C7 cycloallcyl, or phenyl optionally
substituted 15 with one or two substituents independently selected from
halo and trifl BREERHYNMRLR PIFCHER INTENTEJ; R5 and R6 are

independently selected f from th g of C;-C7 alkyl; or a
Bﬂ%??ﬁ%ce?l?ﬁsc& LJrae crg\p’)lta Slcom§ %%gcﬁpoq igtggresent disclosure provides
a method of inhibiting p-38 kinase in a mammal 2 0 comprising
administering to a mammal in need ofﬁuch treatment an effective amount
of a compound of Formula | pr aﬁa arm%(ceutlcally acceptable salt thereof.
WO 20051075478 PCT/US2005/000025"3 The present disclosure also

provides a method of sup@ressiNg the ﬁroductlon of tumor necrosis factor
a (TNF-a) in a mammal comprising adn®nistering to a mammal in

where:
F{4\
wo el T (AT
s RGN . RE=N_ —N ;
NT St R R N’A\ N,/‘\Hg

) &) | G (iv)

R-—-< /L /\/

(V) (W} (V“)
X is N, or C-RY
R is C;-Cy alkyl, Cs-Cq cycloalkyl, (C;-Cs aIkylene}{Q—C—, cvcioaliryl), -SC.-(Cy-
Cr alkyl), or -S0:-NRR®;
R’ is hydrogen, amine, methyl, or ~N=CH(NMe}s;

, Qr R—°'<\ ;

2

R* is phenyl optionally substitute¢ with one or two substituents independently
selected from halo;

R* is hydrogen, Cy-C» alkyl, C3-Cr cycloalkyl, or phenyl optionally substituted
with one or two substituents independently selected from balo and trifluoromethyl;

R* is hydrogen or C;-C7 alkyl; '

R® and R® are independently selected from the group consisting of C;-Cy alleyl: or
a pharmaceutically acceptable salt thersof.

The present disclosure provides a method of inhibiting p-38 kinase in a mammal

comprising administering to & mammal in need of such treatment an effective amount of &

compound of Formula I or a pharmaceutically acceptabie salt thereof,
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need of such treatment an effective amount of a compound of Formula | or
a pharmaceutically acceptable salt thereof. 5 The present disclosure also
provides a method of suppressing the production of interleukin-lei (IL-1p)
wo 2mnaemarnmal comprising administering to a mammal in nE6d /2800025
treatment an effective amount ofa compound of Formula | or a.
pharmaceutically acceptable salt thereof. The present disclosure further
provides a method of treating conditions resulting 10 from excessive
cytokine production in a mammal comprls?é?gadmmlsﬁnn o#gcgorrpgfmmal

haeesat SisclRrendie R ESAGRRINGE SHPERRIREP Rh O TS CoRpound
TOmOr %&Tzc’?t?&r@fg&éf% emphasmageutically accepiable.salitheresd «l heraiesanin

isclosure also provides a method of treating a susceptible neoplasm in a
need OFraAiNTEREBAD ST BHMATMSEHRY S aTRRHIR &Y IRBBYE 6FSdch treatment

phm&@‘ﬁg@gt@,vgm;&%%ﬁ@ggr@gompound of Formula | or a pharmaceutically
acceptable salt thereof. The present disclpsure also g)rovideds a me&pod of
iR ARG T PR SRRl L A ST RO AT SR SRt '3

i%qeeﬁﬁ)g%o a mammal
interlelfRee8 Of sushdreatnent ameffestive.damatttiaf accompanniiohEotmila
‘ or a pharmaceutically acceptable salt trg]tea%eof.%i %lres%nt digg&glsntéffe!
such UERBERbWRSE TARCHTG Lt S THEG Hat ST s SR & 20 mamnial
accept@8IMRAiStRgrasiministering to a mammal in need of such treatment an
e‘F ective_amount of a compaynd-of Eorpya o5 Phsamsse ritcalhy
acce%ta & $5l{Thereof. The present disclosure also provides a
from gabasEhacenticakiomiutato imcoMETISInTUBIRIBELRNERSEFESTRILIA § Biegmal

in neefl narmaceutically ?8%&3?'&5&'&&9%98{1&1@%@? AR VA Bormuie I or 2

pharmaceutically acceptable carrier, diluent or excipiént. 25 This
pharmdiseitselip alewproviaEshrédise of a compound of Formula | or a

Pha massiticalhs aecapipRlanaltthetenf dordhinganufaeitive ofeplasm in
medicament for the inhibition of p38 kinase. dqitionallyétth discl ure.
2 MATRIFA) ICRIERII B HERTH T RS FRIFAFURE Pharh et Ry AR AR SIasAl
amomt%ah%f%%flﬁ{puﬁﬁdilafth%ﬂam)iﬁfrm phpdtakinasel I'- 19 amamhalsalF tr moﬂfloreﬁ
this disclosure provides a rmaceuyti t or the
R BRI B 8 SE g & oot SN Coveatia b
marilareaaneiticalyacoeptablessaltimebof hecbeiisivtiorwmnieheBrvre

harmaceutically accentable excipients. catiers, oL dilents: tereqf. The
amo ?s°6|8§8%‘?§‘%%‘%&7%9°§%%}§7075478 PCT/US20 5/000025 -4 provides the

uSecairaseotrisoasideot i SoprAVviiES FonEReF R NERIRRRe B HEEOAM he for
mammal comprising administering to 2 mammal in need of such trealment an effective
amount of & compound of Formula I or 2 pharmaceutically acceptable salt thereof.

The present disclosure also provides a pharmaceutical formulation comprising &
compound of Formule I or a pharmaceutically acceptabie salt thereof, in combination with
a pharmaceutically acceptable carrier, diluent or excipient.

This disclosure also provides the use of a compound of Formula | or a
pharmacsurically acceptabie salt thereof for the manufacture of 2 medicament for the
inhibition of p38 kinase. Additionally, this disciosure provides a compound of Formuia |
or a pharmaceutically acceptabie salt thereof for use in the inhibition of p38 kinase in
mammals. Furthermore, this disclosure provides 2 pharmaceutical composition adaptec
for the inhibition of p38 kinase comprising a compound of Formula I or &
pharmaceutically acceptable salt thersof in combination with one O more

pharmaceutically acceptable excipients, carriers, or diluents thereof. The disciosure also
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ueatine a disease or condition capable of being improved or prevented 'by
inhibition of p- 38 kinase. This disclosure also provides the use of a
compound of Formula | or a 5 pharmaceutica ly acceptable salt thereof for
the manufacture of a medicament for the suppression of tine production
WO Bfdiidrnecrosis factor a (TNF-a), Additionally, this inverRiSHHWNidES @S
compound of Formula | or a pharmaceutically acceptable salt thereof for
use in the suppression of the production of tumor necrosis factor a
(TNTF-a) in mammals. Furthermore, this disclosure provides a
pharmaceutical composition adapted for the suppressjon or the production
orovidsharHeY HecHOSTETRELGH ATTRS ) CombrRRE: o Gomp GuRE SFE GG |
rearind AR MACRIIGH AcsRNIable-salieredldn nembirationnititionelar-
“more pharmaceutically acceptable excipients, carriers, or diluents. The
38 kinagfsclosure also provides the use of a compound of Formula | for the
manukacisle aka medieatnente forareathny ¢ideese!al Bohdition capable
of 'being improved or.prevented by suppression =Y 3 of. oguctjon of
Ph&m&tﬁ‘?HBF%%c?{éeigt?géetS?151[?‘%‘1?—* %68‘. %léﬂ IS%%%[%E %Iéoﬁlﬁ %\%ﬁé%ﬁtk%ﬁ%e of a
suppre€QEARSURE wbfanioulef hana pharsmieuticel Tadeeptabiedsamaisrddifor
~~the.manufacture of a medicament for t sshan.Q ion.of
mventRaaukin. £ (& EFEQf{s‘g% Additionally: tz}'r?hég ISC oé{lﬁ'rﬁé%[%l)aﬁ%%@s% éﬁ %Oc%n%g%u%g
for uscOhRsMIerkQia phammeashutically’ acceptabimsaltabieradf Tofusedn 2 C
mammthe uppression.of QQIIE’JLRQ%U?&QE'Eﬁ%FJﬁéﬂ@&wé&ﬁc%pla@%maﬁ@mmals,
ia—'flrt ermore, "this disclosure provides a pharmaceutical composition
for theaSiapiediar thesuppiessionibiither produttitiriof MEFNELKIFaPEIy 2
comptising a compound of Formula 1, or a - ) i 6 3
L b e G N
one or exgipiERtsaTanmienty staiiEsiseXTHRNHSEITEIPFe BILH FIGYIBR DR USe of
aiso oAUl of he-manyActie AkA medicamenk doiciiaating
~a disease or condition capable of being improved or prevented by .
for trestippreSERACOThRRBRET GERBN SO RESAB RIFYS S P2 DESY A R SLRTSERE =
- .. also proyide: use. unpoureef formula | or a pharmaceutically
ot m“é’é%%%‘fﬁ%*e%‘&%é?gﬁ %galr %?gg m%%ctﬁe of a edicfe\rpent forthe 30
trEanEsIoSHEONBRRS LIRS PORTRRBELEN R ePIB Eing production.

phernfidiionaliv. tis-dlisclosuse . provides eompound:af fedmaleeh-cioatne
pharmacéutically acceptable salt thereof WO 200@410 54(]8 l

SUDPrEREITY IPSPE G580 O FTISENRA e trd Bl S EBh it RES38Ring from

nroviECESSMERHPkIuSRRRGUCHONIR: PR aFaRRIS! Fautapbieres thisdisdloswein

i provides a pharmaceutical comPosi‘tion adaptgd, . .

the suppression of the production of mnter eukin-1P (IL-10) in marmals. Furthermore,

this disclosure provides a pharmaceutical composition adapted for the suppression of the
production of interleukin-18 (I.-18) comprising & compound of Formula L, or &
pharmaceutically acceptabie salt thereof, In combination with one cr more
pharmaceutically accepiabie excipients, carriers, or diluents. The disciosure alse provides
the use of 2 compound of Formuiz I for the manufacture of 2 medicament for treating &
Gisease or condition capable of being improved or prevented by suppression of the
production of mteriewiin-18 (L-18).

This disciosure also provides the use of a compound of Formuia | or a
pharmaceutically acceptable salt thereof for the manufacturs of a medicament for the
rragrment of conditions resulting from excessive cyiokine production. Additdonally, this

disciosure provides a compound of Formula | or a pharmaceutically acceptable sait thereof
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for the treatment of conditions resulting from excessive cytolcine
production comprising a compound of Formula 107a pharmaceutically
acceptable salt thereof in combination with one or more pharmaceutically
acceptable excipients, carriers, or diluents. The disclosure also provides
wWOtheus®468f a compound of Formula | for the manufacture of scmedhioesnents

for treating a disease or conditiongapable of being improved or prevented
by suppression of excessive cytoicine production. This disclosure also
provides the use of a compound of Formula | or a i 0 pharmaceutically
acceptable salt thereof for the manufacture of a medicament for the

for ustresimentofasuscaptibmnmsplisairrriditonslie Miokrcraare olides

mamnBECTIRANNGo A FRIBUIELR AhhrLBasenHsalaacepabinsalthereol
for use in the treatment of a susceptible neoplasm in mammals. .

for thurdveARCIECAnIEIHIBE KSSUHENEIBUTH 3 B PHA RS G RIP BHRPo SRR s 108 &

compadaPied fanihe treatmantefa-suscantibieReopiasREROMBr Ak @ation with

~ compound 15 of Formula | or a pharmaceuticall acce tabIlﬁ salt ¥hereof in
one oBRBRERIBRHIFENETEIRB R PRRRNSERTESIy ALtS tabld eXEBEAE,
also TeaHiRESHOR el ueRtsmbinsissioaurealsdpravidesitiieruse of arcotivpoend

. _of Formula | or a pharmaceutically, acceptable salt thereof fanth egsion
o SRS O £ NEDEARTEAC o 12 ANEAD a1 PG oporess

of exAdditionadlyinthisadisclasure provides a compound of Formula 12 0 or a
pharmacetically aceaptable.salt thereohfRiunseindheuinhtition of

metastasis in mammals. Furthermore, this disclosure provides a,
pharmpiamizieUticah oM pelitoreatiHptEe RAnH eGSR ERSSR e
treatryan] o é%@%c@p%@ﬂ@éﬂ?%m E&‘_&H@Héﬂ@ll&/%@ drharsnacedlicallys aseeptable

salt thereof in combination with one or more pharmaceutically acceptable
of Fooxihoibats, Remraes Sicaiilientsp his b distre At hiraVifeS HE W of a
suscREDAEeRFRHRMAIOr Aurphanmraceutivatiysaccoptatite saltiaenlifel

the manufacture of a medicament for the treatmﬁnt 01; épnel%{nagoédcox?gciug rd

COmRQRRIGHRORRGHIER S, TRRSRREL LT BTBUIR 4% ound of Formu

of FrRhamaaceutisaly-aceahiabie sattitheie dfdeniisedmhetEatwihioof of

rheumatoid., %ﬁhritis in mammals. Further oroeﬁ &ﬁ@g{'gclosure provides a
t

more PIaRAREIRAT 3G EoMposhion adaptad for the treatment of rheumatoid
arthitisscamprnisialgeacoiisahadssfoForATtraUNg oA PHakd G dtically

nhaz%%‘é%%%@ saltihereqtincompination with.one.r snre-pharmeaceetieally

~dcceptable excipients, carriers, or diluents, 5a In a first asp?gdrmu & is

inhiblpm\nﬂmgtas@ﬁﬁ.pagﬁaomlwotﬁﬁtﬂgql_owre proviges a compouna’o

or & pharmaceutically acceptable salt thereof for use in the inhibition of metastasis in

mammals. Furthermore, this disclosure provides a pharmaceutical composition adapted

for the nhibition of metastasis comprising a compound of Formula lora

pharmaceutically acceptable salt thereof In combination with one or more

pharmaceutically acceptable excipients, cerriers, or diluents,

This disclosure also provides the use of a compound of Formula |l ora
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the
reatment of rheumatoid arthritis. Additionally, this disclosure provides a compound of
Formulz I or 2 pharmaceutically acceptable salt thereal for use in the treatment of
rheumatoid arthritis in mammais. Furthermore, this disclosure provides a pharmaceutical
composition adapted for the wreatment of rheumatoid arthritis comprisng & compound of
Formulz T or 2 pharmaceuticelly acceptable salt thersof in combination with one or more

pharmaceutically acceptable excipients, camiers, o diluents,



X W Nom™ R | where: Ra Wis: R~N N R-N H-N RN R2 N Rz N~R (i)
RQ (1) (iii) (IV) O~s| R3--~\Nvior R0OR2 N Rz (V) (vi) (vii) Xis
N,orC-R"; R is CI-C7 alkyl, C3-C7 cycloalkyl, (CI-C7 allcylene)-(C3-C7
cycloalkyl), -SO2-(C1- C7 alkyl), or -SOz-NR5R6; RI is hydrogen, amino,
methyl, or -N=CH(NMe)2; R2 is phegyl optionally substituted with one or
two substituents independently selected from halo; R3 is hydrogen, CI-C7
alkyll, C3-C7 cycloalkyl, or phenyl optionally substituted with one or two
In a firgulbstitt éras indepetatentyselectetromiRalo and trifluoromethyl; R is
hydrogen or C1-C7 alkyl; R5 and R6 are independently selected from the
group consisting of CrC7 alkyl; aceutically acceptable salt
thereof. 5b In a second aspec IS gl%vided a compound of Formula
I"'N HNNrNR' where: 5{g I el\thylpropyl or
1.2,2-trimethylpropyl; R2, is phenyl, 4-flugrophenyl, or 2,4-difluorophenyl;

. ther

where:
R
N X ; 4 S Na X
Wis: RS \J\ N RN s HR ,
N R‘é !\S RE N R N RZ
) S (i1 {iii) {iv}
Rs 0\1:/\(, N//\l/ Re S\':’\"{
<\ ! . B —'<\ /L :
N/J\Ra \OJ\RZ N7 g
(v} (vi} (vil)
Xis N, or C-RY,

R is Cy-Cr alkeyl, Cs-Cr cycloalkyl, (C-C alkylene}-(Cs-Cs cycloalkyl), -80-(Ci-
Cy alkyl), or -SO,-NRR;

R! is hydrogen, amino, methyl, or -N=CH{NMe),;

R is phenyl optionally substimied with one or two substituents independently
selected from halc;

R’ is hydrogen, C;-Cy alkyl, C-Cs cycloalkyl, or phenyl optionally substituted
with one or two substituents independently selected from halo and trifiuoromethyl;

R*is hydrogen or Cy-C» allyl;

R’ and RS are independently selected from the group consisting of C;-Cs alkyl; or

a pharmaceutically acceptable salt thereof.



U1

20

[
n

R3'is tert-butyl, 2-chloro-6-fluorophenyl, 2-fluoro-6-trifiuoromethyiphenyl,
2.6-dichiorophenyl, or 2,6-difluoropheny,; or a pharmaceutically
acceptable salt thereof. C In a third aspect, there is provided a compound
of Formulal= H ~/INHZN/ R"~\R2I' where: 15a) R'is
2.2-dimethylpropyl, R2 is 4-fluorophgnyl, and R3' is 2-fluoro-6-
trifiuoromethylphenyi; b) R' is 2.2-dimethylpropyl, R'-' is 4-fluorophenyl,
and R3 is 2.6- dichlorophenyl; ¢) R' is 2.2-dimethylpropyl, R2: is
in a secdnflgorephtayd, N REE fscesbudyd’ FPONHIER! is 2.2-dimethyipropyl, R2'
is phenyl, and RS, is 2. chloro-6- quoroBhenyI; e) R' is 2,2-dimethyipropyi,
R2 is 2,4-difluoropheny, and lﬁ’f&gﬂ-wt_yi: f R"is i. 2-trimethyipropyl,
R2'is 4-fluorophenyl, ar%d R3,Is tri-butyly 2 B g) R' is
1.2.2-trimethylprepyl , I8 4-flisropheényl, and R3' is 2,6- difluorophenyl;
or a pharmaceutically iccdptable salt th&teof. 5¢ In a fourth aspect, there
is provided the compouiﬁd 5-[%tert-butyl-5-(4-fluoro phenyl)-1
H-imidazol-4-ylj-3-(2,2-dimethyl-propyl)-3H-imidazo[4,5-bjpyridin-2-ylamin
e, or a pharmaceutically accep?able salt thereof. In a fifth aspect, there is
where:Provided the compound 5-[2-tert-butyl-5-(4-fluoro- phenyl)-1 H-
imidazol-4-ylj-3-(2,2-dimethyl-pro tl‘%s H-imidazo[4,5-bjpyridin-2-ylamine,
of ﬁ%ﬁiﬁiﬁ’@?ﬁ‘iﬂﬁ%ﬁﬁ’aﬁe%é?ﬁﬁi%, Vz%rc(?ﬁgfe, dimaleate, or
ity dreehiorjdefartidhiensaf otk &-siXthcasplentythere is provided the
compound 5-[2-tert-butyl- -Lgél-flugro- enyl-L . Inhenvl
o T DS e sprgmeyizbeoy’
2, 6-didijpycistinnRiytarifeifluorophenyis.or & puarmaceutically acceptable salt

ereot,

in a third aspect, there is provided a compound of Formuia |

N
PR
B N\,’/\N/\hf%
\<\ I -
N 2
I.‘

whers:

2) R’ is 2.2-dimethylpropyl, R? is 4-fluorophenyl, and R is 2-fluoro-6-
trifluoromethylphenyl:

b) R’ is 2.2-dimethylpropyl, R is 4-fluorophenyl. end R is 2,6-
dichlorophenyl;

¢y R’ is 2.2-dimethyipropyl, R is 4-fluorophenyl, and R¥ 18 rert-buryi;

d) R’ is 2.2-dimethyipropyl. R” is phenyl, and R¥ is 2-chioro-6-
fluorophenyl;

R' s 2.2-dimethyipropyl, R? is 2 4-difluorophenyl, and R* is tert-

h
Bl

butyi;
. - v . R I
£ R’ is 1.2.2-trimethyipropyl, R? 1s 4-flucrophenyl, and R is gert-buryl;

ar

g) R is 1,2,2-trimethylpropyl, R? is 4-fluorophenyl, and R® is 2.6-

diffucrophenyl; or a pharmaceutically acceptable salt thereof.



dimethanesulfonate. In a seventh aspect, there is provided a
pharmaceutical formulation comprising a compound as defined herein in
combination with a pharmaceutically acceptable carrier, diluent or
excipient. In an eighth aspect, there is provided the use of a compound as
defined herein for the manufacture gf a medicament for treating a disease
or condition capable of being improved or prevented by inhibition of p-38
kinase. In a ninth aspect, there is provided the use of a compound as
defitred fetainser tiemamipaers & dFeriRdIe dnretrfoH e Hredtfient of
phenﬁ}—@ﬁﬂ@rﬁ@@ﬂﬁ?ﬁlmﬁmﬁiiﬁb&]ﬁwﬂﬁﬁspeeﬁ? ;tmtqas,is-p]lpwildiedm]am ofahe
nin ptible neoplasm is multiple myeloma. WO 2
pha”%%é%%@i%%%%%%%ﬁ%%%ﬁ% 00025 -6 DETAILED DESCRIPTION
OF THE INVENTION The general chemical terms used in the formulae
aboVe hifestinet Useral niearitiag $he SmenceRd frpidetha teren 4T alkyl”

phenWC‘iHd@ﬁdﬂﬁ%lﬁhﬁl2@[@9&4‘,’%&@!&@@%ibu:ﬁylzo[i&(‘ilcu;ﬁbyhcﬁee—hamyhe, or

a rumEHD Y RERNBERY andihgptyl maislies. FRRISHbE Sk walledene”
Includes methylene, ethylene, propylene, isopropylene, hutylene,
isobutylene, sec-butylene, tert-butylene, pentylene, hexylene and
heptifiermxineiotes I ErreirerayiteBiG TonRIsaE 2 iRElhdas TytiBepy|,

shengyalohviyvzeyclapentyl.yelahoxybandicyeloheptys 10]nyaitties;desterm

dim eEK&.'é%ﬁ fo%' ¥I.ene)-(C3-C7 cycloalkyl)" is taken to mean a C3-C7 cycloalkyl
attached through a CJ-C7 alkylene linker. The term "halo" includes fluoro,
chloro, bromo, and iodo. The term "p-38 kinase" is taken to mean the
p-38t asdverh-3BEB kiharsds sofuaehsa rHaetesayter) fpsradalig trerising

a corRFBGMCHOBeahdINerai Ih-dBpytoking) 59 takeatatbaimeaamistteasiag of

. cessive in vivo levels of TNF-a, IL-i(3, or another cytokine in a mammal

d;iueﬁgoﬁg%r%ﬁé%é? sub-normal levels. This may be accomplished by inhibition of
the in vivo release of TNF-a, IL-1(3, or another cytokine by all cells,
inclutlisg siatrepbeaydberdiz dwinaklalatop atdPYENGhReEiee_HBEN

for tHRXGESTINAUNR Yivonevelsneh TN aatiHg 2 Gisessanotheditytakisebin g maapgnmal

: o_nor ~ , s.chy.inhibition of the 20 synthesis of TNF-a,

mPT 1vl_e[al?§? %!rv %&%‘#&g} %@?&%Jﬁ@? gqgggs%t'%r'anslational event; or by a down
regulation of TNF-a, IL-1(3, or another cytokine at the translational level.
The termmitiskpran {Efe &ive BEsdaIEDY" IS PAREN T FHESFTEI2RiAllest

for tHAOBEnufacture of a medicament for the treatment of susceptible necplasms.

in a tenth aspect, there is provided the use of the ninth aspect where the

susceptible neoplasm is muliiple mysioma.
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that produces an effect that is statistically significantly different from the
effect observed in a vehicle control group. 25 The term "Threshold
Effective Dose (TED)" is taken to mean the dose required to achieve a
SRECI reshold of activity. For example, the TED5O0 is the dose
rggggﬁg ?ghaghieve a response of 50%. The term "Threshold RAikiknas/000025
Effective Dose (TMED)" is taken to rrfsan the lowest dose that guarantees
a statistically significant effect that also achieves a specified 30 threshold
level of activity. For example, the TMED5SO0 is the lowest dose that
achieves a 50% response and is certain to be statistically significantly
different from a vehicle control group. WO 2005/075478
PCT/US2005/00BB3S EARD TS R BBLADEC AR B S NBRER @ nean a

dose of a compound of Formula | necessary to achieve the desired

pharmacological effect. The skilled artisan will appreciate that certajin .
Comp i O EART ATRaD FeSLr B A S (PP aBsgaines
Fangremtipls.cbntemmpGieS allipdividialee mantidneergl oprépdicisterepphdrstyhs

el ASepihyes Al chanipmers and flasisramers pleaidcampaunds
. It1s preferre 0 la |

incliiding racemates that compounds of Formula

allggapgining) a1 B ERapRe HirieBe nPEPRIGEE s osTFRfIE Bka PO RR? sitsbutylene,
%@B@ﬁﬁ@j{%\ﬁ%{@]@] si @ﬁlﬁy]@ﬁﬁfﬁiﬁ@r]@ﬁé g{dgﬂ@gt?x@@m@iﬁétm@m% term “Ca-Cy
epar inning with chiral reagents qr stereqselective .or
oy B R el 0 B FS AROBN) OB vclobeptyl
meirgntiohersmr didsteretiyiers nify-Oe dgdiaiagijiamtibtiveschy stapdard

' ic pr jzation, technj Ihe. ski isan
o S N R
chirgrdemotredifazole ring exists in the following two tautomeric forms:

XH I"[Iﬂé(tér{leSB/S Ninasd¥ & fidsid Beda tl*fe Eb%%ﬁ&f%x%%%ﬂ%iﬂse isoforms.

The term “suppressing the production of TNF-o (IL-1B, cytokine)” is taken to

mean decreasing of excessive in vivo levels of TNF-, IL-10, or another cytokine in a

mammal to normal or sub-normal levels. This may be accomplished by inhibition of the
in vivo release of TNF-0., IL-1B, or another cytokine by all cells, including macrophages;
by down regulation, at the genomic level, of excessive in yive levels of TNF-o, IL-18, or
another cytokine in 2 mammal to normal or sub-normal levels; Ey inhibition of the
synthesis of TNF-o, IL-1f}, or another cytokine as a posttranslational event; or by a down
regulation of TNF-¢, IL-1f, or another cytokine at the translational level.

The term “Minimum Effective Dose (MED)” is taken to mean the smallest dose
that produces an effect that is statistically significantly different from the effect observed
in a vehicle control group.

The term “Threshold Effective Dose (TED)” is taken to mean the dose required to
achieve a specified threshold of activity. For example, the TEDsj is the dose required to
achieve a response of 50%.

The term “Threshold Minimum Effective Dose (TMEDY” is taken to mean the
lowest dose that guarantees a statistically significant effect that aiso achieves a specified
threshold level of activity. For example, the TMEDsq 1s the lowest dose that achieves a
50% response and is certain to be statistically significantly different from a vehicle control

group.
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1H-Imidazole 3H-Imidazole Tautomer | Tautomer Il 15 Although
Tautomers | and Il are structurally distinct, the skilled artisan will
appreciate that they exist in equilibrium and are easily and rapidly
wiptarsareertible under ordinary conditions. See: March, Advyanggsheos/ooc02s
Organic Chemistry, Third Edition, Wiley Interscience, New York, New
York (1985), pages 66-70; and Allinger, Organic Chemistry, Second
Edition, Worth.Publishers, New York, New York, (1976), page 173) 20 As
such, the representation of a compound of Formula 1, where variable "W"

. is imigazete“dijeatitk Redaity ds ogjem, timrorrs tadeerdriccrorireeh i Hpraves |
both tautomeric,for, i ri ikewise, the naming of a
116%5’5?1%&% 18?%%%%}%%%5%@%@&%%%%@ (i) and R4 is hydrogen as

eittBresskibeihrictiazo feiB raraseinisdi SR BIRRIRAERIS BrltorRRREn =

leasi B spftheimidagole dng,: SReslficalynthenamneabikiaatd ehddidhas or

~ fluoro-phenyl)-1H-imidazol-4- 1Igl-:%-(z,2.—dimetf%l-e%ro&):/l -3H-imi 3218[4’5'b]p
dlas&‘??ﬂﬁﬁ%sy?éﬁﬂﬂ%f’éd%‘@mﬁ?éfg R E AR A SRS ifnitiazol-4-yl
R e e A
. imilarly, when variable "W" is triazole (iv), . tria (o]} in
o OB TP PG TGS S SARG af g B
enafistoaneticdasmrennterpiates puiptwdbaginmingontichiid sragrtiasble

sterioshdbol Beundereland Ddheslilieddaadenibahaompanpdngtine
present invention 5 are capable of forming salts. In all cases, the
enaphemercedieampernes am besarsidos %%Wo%ﬁ&i’é@ré’ﬁﬁ@luded in
Chr&%ﬁ%mﬁﬁ@g{Qﬁ}rﬁaﬂ_@%‘l@gwﬁﬂﬂﬂngf the present invention are amines,
and accordingly react with any of a number ofinorgl iG d1 org ar%i&g&i)ds
to ok PHEFMACsTRRAl OARBISDI S SRS RS, Preferre ’
andoffarmaeetisathe accepiciblamalts ey ént Husi flombegitwittantotesti afrms:
fumaric acid, 10 succinic acid, hydrochloric acid, and methanesulfonic
acid. Especially pr 8ldi- methanesulfonic acid salts™® N
compounds of Formula |, |Certgin classes of corﬁg@und of Eotmula’l are

preferted i f 8 m‘:ase. The fglowipg paragrap¥is deé&ribe
sucthre red[ lasses: R; a)pVis: R3 Nﬁ% R
R 1 R*

1H-Imidazole 3r-imidazole
Tautoemer | Tautomer ki

Although Tautomers I and Il are structurally distinct, the skilled artisan will appreciate
that they exist in equilibrium and are easily and rapidly interconvertible under ordinary

conditions. (See: March, Advanced Organic Chemistry, Third Edition, Wiley

Interscience, New York, New York (1985), pages 66-70; and Allinger, Organic
Chemistry, Second Edition, Worth Publishers, New York, New York, (1976), page 173)
As such, the representation of a compound of Formula I, where variable “W” is imidazole
(i) and R* is hydrogen, in one tautomeric form contemplates both tantomeric forms of the
imidazole ring. Likewise, the naming of a compound of Forrmula [ where “W” is
irﬁidazole (i) and R* is hydrogen as either a 1H-imidazole or a 3H-imidazole contemplates
botl tautomeric forms of the imidazole ring. Specifically, the name 5-[2-ter(-butyl-5-(4-
fluoro-phenyl)- 1 H-imidazol-4-yl} ~3-(2,Z—dimethyi—propyl)-?aH—imidaio [4,5-b]pyridin-2-

ylamine contemplates the molecule in either the 1H-imidazol-4-yl or 3H-imidazol-4-yl
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O b) Wis: R3-CN:l 15 (v) c)XisC-R'; d) X is C-NH2; e) R2 is phenyl,
4-fluorophenyl, or 2,4-difluorophenyl; f) R2 is phenyl; 20 g) R2 is
4-fluorophenyl; h) R2 is 2,4-difluorophenyl; i) R4 is hydrogen; WO
WQ(WQJ%H;B PCT/US2005/000025 -9- R4 N N R2j) Wis (1) @5&@%002_
R- is phenyl, 4-f!uorophenyl, or 2,4- difluorophenyl, and R4 is%y rogen; 7
R3~N: R2 k) Wis () , X is C-NH2, R is phenyl, 4-fluorophenyl, or 2,4-
difluorophenyl, and R4 is hydrogen; RN N R25 1) Wis (6) , Xis C-R', R is
C1-C7 allcyl, R2 is phenyl, 4- fluorophenyl, or 2,4-difluorophenyl, R3 is
forre i alky), QnRheavkoptionally substitwed dwithione aidivg substidnts
independently selected from halo and trifluoromethyl, and R4 is |
AT RORIS SSRIFARPIRUGH Ok ,Oﬁeig%%?%?tzw} Rggmpiates
all tﬁi&nyhtéfﬂ@iﬂusmphenw,tmzméidﬁ@orophenyl, R3 is C1-C7 alkyl or
p [ tionaf!ll ubstituted , with one or.two ' ' .
e L A B e o
are aafraiddafsorming salts. In all cases, the pharmaceutically acceptable salts of all of
the compounds are included in the names of them. The compounds of the present
invention are amines, and accordingly react with any of a number of inorganic and
organic acids to form pharmaceutically acceptable acid addition salts. Preferred
pharmaceutically acceptable salts are those formed with maleic acid, fumaric acid,
succinic acid, hydrochloric acid, and methanesulfonic acid. Especially preferred are di-
methanesulfonic acid salts of the compounds of Formula L.

Certain classes of compounds of Formula I are preferred inhibitors of p-38 kinase.

The following paragraphs describe such preferred classes:
H4
\

N ‘.s

a) Wis: Rs———{\\ﬂ/(
NN pge

(1

o~
b) W is: F§3—~<\J\/\/
M g

v

¢) X is C-RY

d) X is C-NHy;

¢) R? is phenyl, 4-fluorophenyl, or 2,4-difluorophenyl;
) R?is phenyl;

) R? is 4-fluorophenyl;

1) R? is 2,4-difluorophenyl;

iy R is hydrogen;



0) The compound of Formula | is a salt, p) The compound of Formula I is

a methanesulfonate salt. 15 g) The compound of Formula | is a

di-methanesulfonate salt. Preferred embodiments of the present invention
winclude aligombinations of paragraphs a) - q). An especiallypraferieshooszs

subgenus of compounds within the gcope of Formula | are compounds of

Formula I': WO 2005/075478 PCT/US2005/000025 -10 N Nti2 N R N Br

where: R' is 2,2-dimethylpropyl or 1,2,2-trimethylpropyl; 5 R2" is phenyl,

4-fluorophenyl, or 2,4-difluorophenyl; R3. is tert-butyl,

2-ehloro-6-fluo henyl 2-fluoro-6-trifluoromethylphenyl,

2,6- dlchlorophe 012,6-difluorophenyl; or a pharmaceutically

acceptabl \ﬁ Most preferred compounds of Formula I' are

those Where 10 2 2-dimethylpropyl, R2' is 4- quorophenyI and R3'

is 2-fluoro-6- trifluor eth k 2 d 41S

4- flﬁo%bghenyl and@g %?éhl%rop sfé]ﬁn 1-’34 R"Is éﬁ{ é)té?r(nel%{hgylpropyl
d1ﬂ®20pﬁe4}5ﬂumd@hem§ab’<hngei§3 is tert-butyl; 15 4. R'is 2,2-dimethylpropyl,

. R2'is phenyl, a d R3'is 2-chloro-6- fluorophenyl; 5. R' is

2,2- dlmethylprop§(l R2' js 2,6-difluorophenyl, and R3' is tert- butyl; 6. R' is

1,2,2-trimethylpr VSLIE) is 4-fluorophenyl, and R3' is tent-butyl; 2 0 and

7. R'is 1,2,Brnveth ropyl, R2, is 4-fluorophenyl, and R3' is 2,6-

difluorophenyl.

k) W is (i} Xis C-NH,, R® is phenyl, 4-fluorophenyl, or 2,4-

difluorophenyl, and R* is hydrogen,
A\

B_@f

R
HWis ) | Xis C-RY, Ris C-Cy alkyl, R? is phenyl, 4-

fluorophenyi, or 2,4-difluorophenyl, R? is C-C; alkyl or pheny! optionally substituted

with one or two substituents independently selected from halo and trlﬂuoromethyl and R*

is hydrogen,
il

R__<\I

m) W is ) Xis C-NHy, R is C;-Cy alkyl, R” is phenyl, 4-
fluorophenyl, or 2,4-difluorophenyl, R is C;-Cy alkyl or phenyl optionally substitated
with one or two substituents independently selected from halo, and R* is hydrogen;

n) The compound of Formula I is 2 free base.

0) The compound of Formula I 1s a salt.

1) The compound of Formula I is a methanesulfonate salt.

q) The compound of Formuia I is a di-methanesulfonate salt.

Preferred embodiments of the present invention include all combinations of
paragraphs a) - q).

An especially preferred subgenus of compounds within the scope of Formula 1

are compounds of Formula I'
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It is also preferred that each of these compounds exist as the
methanesulfonate, succinate, fumarate, dimaleate, dihydrochloride, or
dimethanesulfonate salt. It is 25 especially preferred that each of these
WePMRQMRMS exist as the dimethanesulfonate salt. The compeyhes®tnoears
Formula | are inhibitors of p38 kin: ge- Thus, the present invention also
provides a method of inhibiting p38 kinase in a mammal that comprises
administering to a mammal in need of said treatment an effective amount
of a compound WO 20051075478 PCT/I1IS200.5/000025 -11 of Formula I.
It is preferred that the mammal tg ke treaged by the administration of the
compounds of Formula It humfn. AS inhi m.Qf p38 kinase, the

compounds of the presenginv eful for suppressing the
production of the pRo=-taf{am atoryr%ytokiﬁtgs tumor necrosis factor a 5
(TNF-(x) and interleukin- -1(3), and therefore for the treatment of.

disorders resulting from exces8ive cytokine production. Compounds of

Formula | are therefore believed tp be useful in treating inflammatory

disorders, including eczema, atopic dermatitis, rheumatoid arthritis,
whemnsteoarthritis, inflammatory bowel disease, and toxic shock syndrome.

Copngundg;pi-theipigseat inventioneardmiss/helieved to be useful in the

10 treatment of cardiovasc ar.dj%ﬁ&ﬁ‘ﬁﬁ% Sych as acute myocardial

infdkctioRDERbHid HERRIFEILIE, Atherosdidrosis, iral myocarditis, cardiac

allogitaft ggjantion 2antksepsitaspbeinted-fharide wifsfreetrhylphenyl,

Furthermore, compounds of th rese f invention.ar Q&gpﬁgli@ygﬁﬂ to be
2*6'6%’?@]7?31?%@’t?é?f%él‘r%ngf %%}ﬁe%? ’nerv%us system digorders, such as
thesBd€ningococcal meningitis, Alzheimer's disease, Parkinson's disease, and
multiple sclerasis. 15 Mast seligismens inctrassvnamass through the
proh@?aég%%? mg(ljilfggrrl)ant cells and. strgraﬁl c%ltlls, iqclugii%g %ng%é%g@é_
cells. IR o foRLIMABY B PN ar§&r thar B2 iflineters in diameter,
it must forgpa, uaseeiRiUsRera/Process known as angiogenesis.
Suppression

of tumor-induced jogengsis i iR ndostatin
has beén f%eMé@%?%fﬁf?ﬁ@ﬁﬁu‘r%%}ﬁﬁé%ﬁ%}%%%% etg %?e Cell, 88,
277-285 (18 popheP0 selective p38 kinase inhibitor SB22025 has been
shown to inhibi i0 iS.(J.R2 Jacl ki hihrimaeel-dax,
o inf 159?%@358?%%% R? JackaRRosicly

Therapeutics, 28 .’Bezcause anglogenesis is a critical
comporenRbistAe isetiasprangioR ofsrﬂ}é%’%oﬁﬁgtﬁmbgéﬁ%lg 1‘8é%/'elopment

of new p3§dﬂmﬂ9ﬁibitors for the inhibition of this process represents a

promising approach for antitumor therapy.. This approac, nfitiumor
therapy’may %&%ﬁ@%%g@’@@ﬂjgeﬁ%%@%ﬁ&%a@&% t’a%c?gﬁ]duﬁﬁg

properties gfgpnventional chemotherapy (Judah
6. R’ is 1,2,2-trimethylpropyl, R? is 4-fluorophenyl, and R” is tert-butyl;
and
7. R is 1,2,2-trimethylpropyl, R? is 4-fluorophenyl, and R i3 2,6
diftuorophenyi.
It is also preferred that each of these comnpounds exist as the methanesulfonate,
succinate, fumarate, dimaleate, dihydrochloride, or dimethanesulfonate salt. It is
especially preferred that each of these compounds exist as the dimethanesulfonate salt.
The compounds of Formula I are inhibitors of p38 kinase. Thus, the present
invention also provides a method of inhibiting p38 kinase in a mammal that comprises

administering to a mammal in need of said treatment an effective amount of a compound
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Folkman, Endogenous Inhibitors of Angiogenesis, The Harvey Lectures,
Series 92, pages 65-82, Wiley-Liss Inc., (1998)). As inhibitors of p38
}(lré?ge.z, compouhndfs of the present invention, therefore, are also useful in
wahihiinggeowth of susceptible neoplasms. Schultz, R. M. R i .

30 MAP kinase inhibitors in the treafment of cancer. In: E. Jﬁ%ﬁg&%ﬁ&dg‘f)‘%&:’
Pro_gress in Drug 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 WO 2005/075478

of FRGTAIS2003/@000%s] hinchidmilimbrsiohthé tordin adermsunirinptitet,

I mgat' S stqmI stomach, larynx, and lung (U.S. Patent #5,717,100)
0 r .’ . ) . . LI ) .
com%?'é‘? é)é% , ¥W§ ferm ﬁz‘s]’flns‘fléleptlble neoplasms"” as used in the present

applivaiisminolpifskinayatheaneaesnbiading HerRahaTPBERT ruselul for
SupHESG) 2GR BRI, &1 el KRB MGl BIRlsi acBRE

ast carcinoma’(J. 5 Chen, etal.; J. Biol. Chem., 276, 47901 -
(TNE20DE) EntSitisiet 1. (1Inl ). @sbersios: Tappuemyp e @ sliseriy, erating
fronﬁe%:rc]:g &R %?{%91%’33@?&%1 699 .1&091%§m{ﬁ§: BFGIBRMAL (Yl tHBEreBl eV BT 06 -
‘ m. Assoc” Cancer Res., 43, 9 (2002)), colorectal carcinomas (S..Xiong,
be uetfidlin Carbe RBEmBLON/FTESOnL I MYBEEe EaALMS ST, et

et QHGPRERE, AtostBktid 3I38RRRR b e hiseiR. atdanger dhetk, 215,
239-247 (2004); and A.R. Uzgara, et 10 al., Pr§

te, 55, 128-139 (20
Sy AR R P DB R P HOBR e oS5 58
trea&%@lﬁ%f,cagm@mﬁwiﬁ inyedema(tlide shimanpoatd@hudyetieradiemseheart
..online publication, 1-11, (11 Qctober.2004). ideshi
e S b
cardi@sdsiforibeen tRughtriodse chBpeetds pf the THeREHIGH Sk dERismbsiieved

to b[&ngg a:"fﬁaf%lrsti(y t%ai%?e‘iﬁ%@n%‘f’ pepthdd s%st@ﬁtﬁﬁbrg@i@ 30:838)meningococeal

-urthermore, suppression of TNF-a is indicated for the treatment and
menngiintierheiresichaitiise RAKINGISyAicHe WHBHURE 1 SBout half of
la:lll,l gﬁggt%;m%m A ggt@eg\é%a%ﬂ&a@& Ahsodghline proieiatdn, & ia(i@aa)yells
rmore, inhibjtion o ingse ffective in_th
o SV S OADE (SR et
miIlIiﬂiablﬂa Q{Q@imatéﬂ iARRR-8278 (2080))nrhinoviress(B1 0B Hieg GREIOgENapis.
mmunola, 165, 5211-5220. : . |
sk g S U8 S BRI TSt
repWé%t‘MMi@ﬂtﬂﬂWh@@Y@ﬁé@&@yh efysdk §5% gd%éé}%%me Ope
sl MG, 368 IHSITRIRG 5} Kg226he Mg s hel Mo vihwdlkiByecAGREARRY (T R

Jackson, et al., . Pharmacol. Exp. Therapeutics, 284, 687 (1998)). Because angiogenesis

is a critical component of the mass expansion of most solid tumors, the development of
new p38 kinase inhibitors for the inhibition of this process represents a promising
approach for antitumor therapy. This approach to antitumor therapy may lack the toxic
side effects or drug resistance-inducing properties of conventional chemotherapy (Judah
Folkman, Endogenous Inhibitors of Angiogenesis, The Harvey Lectures, Series 92, pages
65-82, Wiley-Liss Inc., (1998)).

As inhibitors of p38 kinase, compounds of the present invention, therefore, are

also useful in inhibiting growth of susceptible neoplasms. Schultz, R. M. Potential of p38

MAP kinase inhibitors in the treatment of cancer. Tn: E. Jucker (ed.), Progress in Drug

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
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25 one of s_kiII in the art that the individual steps in the following schemes
may be varied to provide the compounds of Formula I. The particular
order of steps required to produce the compounds of Formula | is

“Qgg(%%%lt,ypon the particular compound being Synthegze%r“llﬁg%‘i%ﬂm%zs
—Some. )

compound, and the relative lability of the substituted moieties

substituents have been eliminated in"the following schemes for the sake of
clarity 30 and are not intended to limit the teaching of the schemes in any
way. Compounds of Formula | where W is the imidazole (i) may be

incliERBHRE 33 tltusalegdindhedolaning aobante wisere, RoRICIRRyad RE
S BRI OO A CCIRIS
the M&pﬂﬂ‘@ﬁk&&bﬁi@f;&u@e—s%ﬁrﬂ&i\bhﬂﬂﬁs Relug.lmg RoR-sital R (R REpem oy
(A. gg&&%g 13_';“ gi[( zk'm.; I}j 1{53%%51}'&}%123?08 h@, 5@%'(&90_‘2%; petdN R (J.
Chen, et al., J. Biol, Chem., 276, 47901 (2001); B. Salh, gt al., Int. J. Cancer, 98, 148
(2002); and S. Xiong, et al., Cancer Res,, 61, 1727 (2001)), gastric carcinoma (Y.D. Jung,

et g_i Proc. Am. Assoc. Cancer Res., 43, 9 (2002)), colorectal carcinomas (S. Xiong, ¢t

al., Cancer Res., 61, 1727 (2001)), prostate carcinomas (J-I Park, et al., Oncogene, 22,
4314-4332 (2003); L. Chen, gt al., Cancer Lett., 215, 239-247 (2004); and A.R. Uzgara, et
al., Prostate, 55, 128-139 (2003)), malignant melanoma (C. Denkert, et al., Clin. Exp.
Metastasis, 18, 79 (2002)), and multiple myeloma (Hideshima, ¢t al., Oncogene advance
online publicatior, 1-11, (11 Qctober 2004); and Hideshima, et al., Blood, 161(2), 703
(2003)).

Inhibition of angiogenesis by suppression of TNF-o has also been taught to be
useful in the inhibition or prevention of metastasis (U.S, Paient #6,414,150; U.5. Patent
#6,335,336). Furthermore, suppression of TNF-ot is indicated for the treatrment and
prevention of cachexia, a wasting syndrome experienced by about half of all cancer
patients (T. Yoneda, et al., I. Clin. Invest., 87,977 (1991)).

Furthermore, inhibition of p38 kinase may be effective in the treatment of certain
viral conditions such as influenza (K. Kujime, gt al., J. Immunology., 164, 3222-3228
(2000}, rhinovims (S. Griego, et al.. J. Immunology, 165, 5211-5220 (2000)), and HIV
(L. Shapiro, et al., Proc. Natl. Acad. Sci. TISA, 85, 7422-7426, (1998)).

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 recognized by
one of skill in the art that the individual steps in the following schemes may be varied to
provide the compounds of Formula 1. The particular order of steps required to produce
the compounds of Formula 1is dependent upon the particular compound being
synthesized, the starting compound, and the relative lability of the substituted moieties.
Some substituents have been eliminated in the following schemes for the sake of clarity
and are not intended to limit the teaching of the schemes in any way.

Compounds of Formula I where W is the imidazole (1) may be prepared as

iltustrated in the following scheme where R, R!, R?, and R® are as previously defined.



Diketone (a) is reacted with ammonium acetate and an appropriate
aldehyde in an appropriate solvent, preferably acetic acid, to provide the
corresponding nitropyridinyl- 5 imidazole (b). The nitro moiety is reduced
wiongessigndard hydrogenation or chemical conditions to preyigg:tbgssonezs
corresponding diamine (c). This digggine is then either reacted with
cyanogen bromide to provide the
3-substituted-5-(iinidazol-4-yl)-2-amuiopyridinyl- imidazole (la), with an
appropriate orthoformate to provide the 3-substituted-5-(imidazol-
Schdmd)pyridinylimidazole (Ib), or with an appropriate nitrite to provide the
3-substituted-5- 10 (imidazol-4- yI)pyrldlnyItrlazoquag) The requisite
diketones (a) may be prepared as descri d [ the following scheme,
where R and Rg are as prewously?% ined- W /075475
/OOGOE-CEQ Sc e 02 NOZ 2 NO2 CINHR R2
N N N (d) (e) (f} (a) |O @y RZ RZ
R2.6- |chl(§’ron|tﬂﬂf¥ ridine (d) and an appro‘ﬁrlate amlrﬁiamine derivative

are 8 heated toge er in an appropriate solvent to prowde the
corresponding 2-amino-6-¢ghlorgg 3-nitropyridine (e), which is then couphét
with an appropriatgly sulgstit ed‘?eetmene to provide thq.;corre'
1,2-disubstituted agetyl x\g : h|s acetylene is oxidized t@ provide e
target diketong (a). Cgmpounds ok FormutaTwhere \Ais g rqole 1) or
(iii) are prepared a q,sqm;)ed in the following SchemeWwhere X,(8, R',

and R2 are as prewously defined. Scheme Il NOz @ NOZ (r) NOZ .z /\N
NHR ($) R2 NI NHR (9) R2 N NHR (h) R Me2N N'NOz NHR l
y—R'
- ,
= “N
F{3 H\ \ !
N \ N\
R

R® N /L
(1b, R'=H, methyl) N R (ic)

Diketone (a) is reacted with ammonium acetate and an appropriate aldehyde in an
appropriate solvent, preferably acetic acid, to provide the corresponding nitropyridinyl-

5 imidazole (b). The nitro moiety is reduced under standard hydrogenation or chemical
conditions to provide the corresponding diamine (). This diamine is then either reacted
with cyanogen bromide to provide the 3-substituted-5-(imidazol-4-y1)-2-aminopyridinyl-
imidazole (1a), with an appropriate orthoformate to providé the 3-substituted-3-(imidazol-
4-yhpyridinylimidazole (Ib}, or with an appropriate nitrite to provide the 3-substituted-5-

10 (imidazol-4-yl)pyridinyltriazole (Ic). '
The requisite diketones (a) may be prepared as described in the foﬂowing_ scheme,

where R and R? are as previously defined.



N~N N\RN INRzNRz H(ld) H (i) Acetylene (f) is treated with
mercuric oxide in aqueous sulfuric acid to provide the ketone (g). This
ketone is treated with dimethylformamide dimethylacetal or 15
wiisiflimethyd-amino)methane in a suitable solvent, typically PCT/TIS2005/000025
Imethylformamide, to provide thqlapaminoketone (h). The '
enaminoketone is then treated with hydrazine in a suitable solvent,
typically ethanol or methanol, to provide the phenylpyrazole (j). The WO
2005/075478 PCT/US2005/000025 -15 imidazo- or triazolopyridine
schéRigty is prepared as previously described to provide the compounds of
Formula Id. The compounds of Formula | where W is the [1,2,3]triazole
(iv) may be prepared as described in the following Scheme where
Natiables Y, R, and are as previously 5 defifed. Scheme IV NG2Z'N Y
OZ N." \N NHR NN NEufig HAtHN=N: NHR
l acetylene (f)(js redcted with-a-seukce 0
[

, typieatyssod|pm azide,

e to provide the tfilzole

Formula | where W is the thiazole (v) or oxazol
described in the following Scheme where vari
as 15 previously defined and Y is 0 or S. WO 2005/075478 |

PCT/6/ 82005000925 dine (& ahé meaypropriate amine or amine derivative are

5  heated together in an appropriate solvent to provide the corresponding 2-amino-6-chloro-
3-nitropyridine (e), which is then coupled with an appropriately substitated acetylene to
provide the corresponding 1,2-disubstituted acetylene (f). This acetylene is oxidized to
provide the target diketone (a).

Compounds of Formuia I where W is pyrazole (ii) or (ili) are prepared as
10  described in the following Scheme where X, R, R, and R* are as previously defined.

Scheme 111

NO,

i1
\Nl NHR 2 S
- 7 ® R N ONHR

/
H (i)

Acetylene (f) is treated with mercuric oxide in aqueous sulfuric acid to provide the
ketone (g). This ketone is treated with dimethylformamide dimethylacetal or
15  tris(dimethyl-amino)methane in a suitable solvent, typically dimethylformamide, to
provide the enaminoketone (h). The enarimoketone is then treated with hydrazine m a

suitable solvent, typically ethanol or methanol, to provide the phenylpyrazole (j}. The
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y OBr BrRNH2R3<'XR3-C\2R2 () (m)~) R2ZNR ((r)) SnBu3 S R
(HO)2BN (p) NNXR I/ RN N R3yR N 2R (If) The a-bromoketone (1)
is reacted with an appropriate amide (m, Y=0) or thioamide (m, Y=S) in a
whiaRlg;eplyent to provide the corresponding oxazole or thiagﬁp*%éﬂg@%mzﬁ

The oxazole (n, Y=0) is then treated. with bromine in a suitable solvent to
provide the corresponding brominated heterocycle (o, Y=0). The thiazole
(n, Y=S) is treated with n-butyllithium and the resulting anion reacted with
tributyltin chloride to provide the corresponding tin derivative (0, Y=S).

. imidRhe- apprepsiaislyisubsiitiete dsheteroay alep(eyiisisteacted hwittoaprovide the

apprapriate boronic acid (p) in the presence of a suitable catalyst as 10
COHIIS’PLRH%%%?;F %%%Eg'd to provide the compounds of Formula If. The
reqUiisitecairaniokéones arkbvditre Méonibedichaliinaliagie sranbg nsepared
as dBIGRELE gn(??(?sft&[b% QQRditions, row. Ihe coRreRPONd tR.caM YRR ousty
compound, for example, as described by House (H.O. House, Modern
defiggththetic Reactions, W.A. Benjamin, Inc., Menlo Park, California (1972),
5chPagas 459-47 8) and Larock (R.C. Larock, Comprehensive 15 Organic
7 Transformations, VCH Publishers, Inc., New.York, New York (1989),
igés dnd thioamides ar
d by standard metho
' naF“confﬁ'é%nds of Ford!
y be prepared undeF'St rq

um 80upﬁﬂ§z<@(j)nditions as deBcribed in the WO 2005/075478
T/11S2005/0000 (i :

(ie)

The acetylene (f) is reacted with a source of azide, typically sodium azide, in a
suitable solvent, such as dimethyoxyethane to provide the triazole (k). The imidazo- or
triazolopyridine moiety is prepared as previously described to provide the compounds of
Formula le.

The compdunds of Formula I where W is the thiazole (v) or oxazole (vii) rﬁay be
prepared as described in the following Scheme where variables X, R, R?, and R are as

previously defined and ¥ is O or S.
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15

-17 following Scheme, where W' is imidazole (i) or isoxazole (vi), and X
and R are as previously defined. Scheme VI/Br N X N (HO)2B N N (P)

w N a Oe) R 5 An appropriately substituted haloheteroaryl (q) is coupled
wWithearappyopriately substituted boronic acid (p) in the presepg&afdonoezs
palladium catalyst, typically bis(triphenylphosphine)palladium(ll) chloride,
in a suitable solvent to provide the desired compound of Formula le. The

requisite starting materials are either commercially available or may be
prepared by methods well known to one of ordinary skill in the art. 10
schMany of the compounds of the present invention are not only useful as
inhibitors of p38 kinase, but are also useful intermediates for the
preparation of adglitional compounds of the present inventjon. Eag -
example, primaryand secanda ines may be acylated, alkylated or
?@:Te%jgyith Earboﬂﬂg adlds© mo acids-under|stand ptide
Ricouptifig conditicms. Furthermorg, estét’moieties may be reducedito the| (o)
15 congsponding alcohols or coMerted to amides under stagndar
conditions. Alcohols may be activated and displaced Ry a pumier of
nucleophiles to provide other compounds of the inyention.
groups include but are not limited to halides, oxonium ions, alkyl R |
perchlorates, ammonioalkanesulfonate esters, al uorosulfonates,
nonaflates, tresylates, triflates, and sulfonic esjers, pref ablyhghe
mesylate or tosylate. Techniques 20 for the | roduc;imwxgroups
are also well known to the skilled artisan; gée, for e ~Mafch,
*a Ed. pJohn WHiglsnd &)ns, I&ew Pork,
2-aynino moiety of the benZimidazole
g£d. to provide additional

Advanced Organic Chemistry,
pg. 445-449 (2001). Addition
nucleus may be diazotiged
compounds of thé& tiofh und&r stangdard conditions. 25 The skilled
artisan will also apprec af not all of the substituents in the
compounds of Formula | will Fblerate €Brtain reaction conditions employed

10 SYRDEPIES-IGLATRPIGRJI'RR% ROIBHRDMAYRAdBacveer of 2

convenient point in the Synthesis, or may be protected and then

thidepidtdoted 25 rea ssiahy sP R O THE SRR A L3501 Qrafgezole
bR BIE Bling-Gy PRReAIAY-RS FRIMOMeshaterAny: coiveiaitqnint prottide

the corresponding brominated heterocycle (o, Y=0). The thiazole (n, Y=8) is treated with

p-butyllithivm and the resulting anion reacted with tributyltin chloride to provide the
corresponding tin derivative (o, Y=S). The appropriately substituted heterocycle (0) is
reacted with an appropriate boronic acid (p) in the presence of a suitable catalyst as
previousty described to provide the compounds of Formula If.

The requisite ¢-bromoketones are either commescially available or may be
prepared by standard conditions ffom the corresponding carbonyl compound, for example,
as described by House (H.O. House, Modern Synthetic Reactions, W.A. Benjamin, Inc.,
Menlo Park, California (1972), pages 459-478) and Larock (R.C. Larock, Comprehensive
Oreanic Transformations, VCH Publishers, Inc., New York, New York (1989), pages

369-471, 755). The requisite amides and thioamides are either commercially available or
may be prepared by standard methods well known to the skilled artisan.
Additional compounds of Formula T where W is imidazole (i) or isoxazoie (Vi)

may be prepared under standard palladium coupling conditions as described in the
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_30 synthesis of the compounds of the present invention. Methods for
mtroducing and WO 2005/075475 PCT/uS2005/000025 -18 removing
nltroﬁi;‘n a%d oxygendprotecting groups are well known in the art; see, for
woanpesareene and Wuts, Protective Groups in Organic '
Ed John Wiley and Sons, New \(9515, Chapter 7 (19%9). Fﬁﬁgﬁﬁgﬁﬁ(gs
skll_led artisan will appreciate that in many circumstances, the order in
Whlch moieties are introduced is not critical. The 5 particular order of steps
requ_lred to produce the compounds of Formula | is dependent upon the
foll RATICSHAE SRMARME W eing Syntegizads dhezstarting vuiipeuhB, anesthe
leVrela |v$ ﬁéab ity of the substituted moieties. The abbreviations, symbols
PV TS tised in the examples and assays have the following

‘Schéneaviings: AcOH = acetic acid; DMF = N,N-dimethylformamide; DMSO =

10 dimethylsulfoxide; Et20 = dlethyl/ether EtOAc = ethy| acetate; EtOH =
ethanol; h = hou H = methangl; min = miffut s)“‘MTBE methyl
tert-butyl ether; d(O C)2¥= =-paftadivmacetatd; = Koom

~ temperatyre),BHE ﬁtetr&hy@;ofuran VO(acat) va'ﬁadyl hcec;hacetonate
15 Preparation 1

GRS e

M By e e e R
b1s(§ﬁi§%@§iﬁ&§ﬁ@1@;ﬁl@iﬂ@ﬁﬁ(ﬁ)2ﬂlmﬁmpmld inet{BG golved mprotyidnihe desired

comya LT U R S B mbduRolloat Bl sl

ean Lt the resu tant S uég with water (100 mL

avaiiislestowlyyrisuprafizedvitoshedntrelidd pO1 (PRI OX 4G L) bR B’
Wacéﬁ[aﬁ}’eo ﬁx@ &0 Slu%po?tfl% (ple@eﬁpﬁ@i{% sel i%p%z(n\]’ﬁﬁyéfm iﬂtﬁ@iienors

Ice water (4 x 50 mL) and air dry ov

of 18 &ipesallu m%aw&#&@m@éﬂ%%ﬂﬁ%ﬂ%%ﬁ‘é@% , il}%“if%%a fitle
QUNCAS A B0, SRHiEh( 2802 3:anBAY )i Sy (Ki8)scavadarg A s By be

Dimethylpropy!)(3 nitrg-6-ph I th din-2-
acyég@hwagem%wém R e
pepﬁlﬂBQBuﬁE!@ngﬁaeiwl&n@(ﬂ]ﬁbmioreﬂfﬁmmD@lam m@hbmgnéwpm.ﬁ@ (1.5
corﬁzjgﬁil}g?ﬂg o1 trieth I\%rqu (%191%/ gAdR AhRYER-drRsRKN A ROHERImay

WItH Itrogen an
be activated and displaced by a number of nucleophiles o provide other compounds of

the invention. Such leaving groups include but are not limited to halides, oxonium ions,
alkyl perchlorates, ammonioaikanesulfdnate esters, alkyl fluorosulfonates, nonaflates,
tresylates, triflates, and sulfonic esters, preferably the mesylate or tosylate. Techniques
for the introduction of these groups are also well known to the skilled artisan; see, for

example, March, Advanced Organic Chemistry, 5% Ed., John Wiley and Sons, New York,

pg. 445-449 (2001). Additionally, the 2-amino moiety of the benzimidazole nucleus may
be diazotized and displaced to provide additional compounds of the invention under
standard conditions.

The skilled artisan will also appreciate that not all of the substituents in the
compounds of Formula I will tolerate certain reaction conditions employed to synthesize
the compounds. These moieties may be introduced at a convenient point in the synthesis,
or may be protected and then deprotected as necessary or desired. 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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evacuated three times. Add Pd(OAc)2 (0.10 g, 0.45 mmol) and the
nitrogen W(c) 2005/075478 PCT/US200S/000025 -19 flush/evacuation
cycle is repeated (3x). Heat at 70-80 C with stirring under nitrogen for 1-3
wo hen & at RT for 2 It. Concentrate and partition betweep Water(2Bn0a25
mL) and EtOAc (150 mL). Separe}g%_the organic layer and wash with
water (4 x 25 mL), saturated aqueous NaCl (25 mL), dry with MgSO4,
filter, and concentrate. Purify the crude solid by 5 recrystallization from
EtOAc /hexanes to give the title product as a bright orange solid (6.5 g,

o R LR SR s a0 s e
Imethvlpropylamino)-5-nitroRyridin-2-vil-2-phe n I

exanulpy| GreRRGAPS OY 1 LRI ggﬁ%ﬁ%e?ﬁyr%ﬁp St Whey

and ¥RAMIe($dk o Mgy HROB (G20t

Skl ATy My SRR
g, 20 nnml) in acetone (85.mL), : I adGaat tyO0cEsAUdTh
that AR BB G20 D r%en% 't0 the %})\%?i%%}%%ﬁe, and stir the reaclti n )

partioidtioadvigesassyenire formaesbige 112 SIERIBKE RO TR s Hfpeo et
upog%%%%é?‘.ﬁlé TénA5.BelRemavadsehalmand sthpii et i RTafor

e solid through a pad of filtering agent. Wash with water (2 x
1abiBy pflthe sHBSEYORLSIFYRE). Separate the phases and extract the

aguﬁ%&%@%wﬂm EHIOR (ﬁm@asrlnkeglwmmm loirebh Wﬂﬁ&:@‘x
phases with satyrated aqueous.N 5 , , Pelal
fou@é’ﬁkﬁ’eﬁﬁ?&t@gﬁ‘uﬁﬁﬂﬁe‘&f%g 6&%%6&%%%%%&%&% witﬁ 11
dimeaxAneH G2 CIR) to Gieythehtitl?tdApe AT (Ac8BE 16T SRS PES):

nz(z = M+H]: mp 88-90 : s tert-butyl ether; PA(OAC)
h““(é’-ﬁe%%u V%-%?p '%??51 %ﬁﬁnﬁgé%ﬂ l?dg%r%trors;?ilg iln-_2_'3v!l- 5 2. _(
= palimtitiny horoay!) Binsopademnpiature HRF = tetrallydrofuran; Olacac), =
Van%%[ﬁ-ggegylgmgﬁyépropylamino)-5-nitropyridin-2-yl]—2- 25

phenylethane-1,2-dione (1.0241 g, 3.0 mmol), trimethylacetaldehyde (0.66
mL, 6.0 mmol), ammonium acetate (3.47 g, 45 mmol) in AcOH (5
mL/mmol) at 80 C with monitofagpdaydisiuid chromatography-mass
spectroscopy far th earance of.prodych, © P ciion mixture to
P e R e e
aqueous phase with EtOAcdBxGmHpyAA@Rash the combined organic

6.2 hases with 20 M iong. offal agdigous NaHCO3 until no

ry the organic phase with MgSO4,
fteradaacspukhuraies (HHHbed T BPhGE SRS S TR
aipiRithe Jie, qempRKaS 4 1548 @, 62%)s, 175 mmol) in EtOH (1.6 ml/mmol)
at RT and stir overnight. Concentrate and dilute the resultant slurry with water (100 mL)

and slowly neutralize with concentrated HCl (approx. 40 mL) to pH = 7. Cool the
suspension at 0 °C for 1 h and collect solid by vacuum filtration. Wash the solid with ice
water (4 x 50 mL) and air dry overnight. Recrystallize the material from EtOAc and
hexanes to give the title compound as a yellow solid (21.23 g, 84%).

MS (ES): m/z =244 [M~+H]

(2.2-Dimethvlpropv)-(3 -nitro-6-phenviethynyipyridin-2-yljamine

Dissolve (6-chioro—3—nitropyrid‘m.—Z—yl)~(Z,E-dimethylpropyi)amine (7.3 g, 30.0
mmol), phenylacetylene (5.0 mL, 45 mmol) and triphenylphosphine (1.5 mmol, 0.39 g} in
triethylamine (10 mL/g) in an oven-dried round bottom flask is flushed with nitrogen and
evacuated three times. Add Pd(OAc), (0.10 g, 0.45 mmol) and the nitrogen
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WO 2005/075478 PCT/US2005/000025 -20- MS (ES): m/z = 408 [M+H];
top 224-226 C. The compounds of Preparations 2-21 may be prepared
vfssentlally as described in Preparation 1. MS (ES): inlz Prep. Compound
24'1.—4] 2 §8-[2-(2,6-Difluorophenyl)-5-phenyl-3H-imidazol-4-yl]-3- 464 nitro
g{l n-Z-QI%z ,2-dimethyl ro yl)amine 3 XQT LS 20057060025
{6-[2-(2,6-Dichlorophenyl)-5-phenyt-3H-inidazol-4-yl]-3- 496 nitro
yridin-2-yl}-(2,2-dimethyl ro yl)amine 4
{6.-['2-(2-ChIoro-6-.fluorophenyl)-5-phenyl-3H-imidazol-4-y|]- 480 3-nitro
sy AN 2ok (2.4 QInetbnl HO YDATBRR @ 70-80 °C with stirring under nitrogen for
E .
,2-Dinethylpropyl){6-[5-(4-fluorophenyl)-2-isopropyl-3H- 412
1-3 imitlerz ol SHRI-Herg mig;ﬁrg%ﬁﬁ@@dﬁpamtmn etween water (25 mL) and

Ete%g'ﬁ?fﬁmj'ﬁmli@{ﬁe(&éa@iﬂm%@ Ryl)tbvahenytedlts ¥48 mL), sawrated

imidazol-4-yl]-3-nitro yridin-2-ylamine 7 Cyclopro | :
e L RO R e yh A 5 TG s e soid by
reciysidinzAngamine R Gxc|opropyimeyifid 2142 B-alificoro pheight) Bapge 4651

luar gwen l,)-3H-imidazol-4-yl]-3-nitro yridin-2-lamine 9
S, I . .
(6 C,gygﬂcj) %Bérhﬂ% {6-[2-(2,6-dichlorophenyl)-5-(4- 498 fluoro

MShESY) ki< middaat Ay lB-2064R yfidin-2-ylamine 10 Cyclopropylmethyl{
6-[5-(4-fluorophenyl)-2-isopropyl-3H- 396 imidazol-4-yl]-3-nitro
idin-2-ylamine 11
d6d2 i Smyhesnize? T PRIV Fiphsm s

laming,L2of (2.2-dimethylpropyl)-(3-nitro-6-phenylethynylpyridin-2-

{6-_[2-(2,6-Dif|uor0pr§e’n_ -5 4§}|‘ff§?gp)h%rﬁg%qf@égo@? 8o Hfg_nit{o.

yl)a}ﬁ@m@%ﬂ}g(zl,@w& ﬁ?&gSS thmol), MgSOy (2.40 g, 20 mmol} in

acelBalPis BB drfiuoranheayd bt imitazoladiy fBmeLQ3iierg, 20.0 mmol)

yridin-2-yl}c clo ro ylmeth lamine 14 ]
to 16 (Ralbyloteipraisy RS e - ACTAR ARSI Y EoR RO dinlosgBont 12 -
ngﬁXH’L(%%f&%t@riltlﬁrﬂéé&@}f{B%? g. 45 mmol). Remove ice bath and stir mixture at

RT for 2 h. Filter the solid through a pad of filtering agent. Wash with water (2 x 50 mi)
and BtOAc (50 ml). Separate the phases and extract the aqueous phase with EtOAc (3 x

O E=THB RS

50 mL). Wash the combined organic phases with saturated aqueous NaCl (25 mL), dry
with MgSOx, filter and concentrate. Purify the crude (silica gel chromatography, eluting
with 1:1 hexanes:CHoCly) to give the title compound (1.586 g, 46%).

MS (BS): m/z = 342 [M+H]; mp 88-90 °C.

[6-{ Z—tert—Bu‘WLS-phenvI—SH—imidazoI-—’l»vl)—3—nitronvridin—2—vl]«( 2.2~

dimethvipropvDamine

Heat 2 mixture of 1-[6-(2,2-dimethylpropylamino)-5-nitropyridin-2-yl}-2-
phenylethane-1,2-dione (1.0241 g, 3.0 mmol), trimethylacetaldehyde (€.66 mL., 6.0
mmol), ammonium acetate (3.47 g, 45 mmol) in AcOH (5 mL/mmol) at 80 °C with
monitoring by liquid chromatography—mass spectroscopy for the appearance of product.
Cool the reaction mixture to 0 °C and neutralize to pH 7 with 5.0 N NaOH. Extract the
neutralized aqueous phase with EtOAc (3 x 20 ml.) and wash the combined organic
phases with 20 mL portions of saturated aqueous NaHCO; until no further neutralization
is observed. Dry the organic phase with MgSQy, filter, and concentrate. Triturate the

orange crude solid with EtOAc to obtain the title compound (0.7578 g, 62%).



15 (2,2-Dimethylpropyl)-16-[5-(4-fluorophenyl)-2-(2-fluoro-6- 532
trifluoromethylphenyl)-3H-imidazol-4-yl]-3-nitropyridin-2- lamine 16
(2,2-Dimethylpropyl)-{6-[2-(2-fluoro-6- 514
wiiBeereneihylphenyl)-5-phenyl-3 H-imidazol-4-y1] -3 nitro igips2a¢amRinG o=
17 {6-[2-Cyelopropyl-5-(4-fluorophegyl)-3H-imidazol-4-y11-3- 410 nitro
yridin-2- 1}-(2,2-dimethyl ro yl)amine 18
{6-[2-(2,6-Dichlorophenyl)-5-(4-fluorophenyl)-3H-imidazol- 514

4y

[]-3-nitro yridin-2-yl}-(2,2-dimethyl ro yamine 19

MS{@E3: etz Butgh San4Hl enppigriay 381-imidazol-4-yl]-3- 426 nitro idin-2-
1}-(2,2-dimethyl ro yl)amine 20 {6-[2-tert-Butyl-5-(2,4-difluoro
henyl)-3H-imidazol-4- 1]-3- 444 WO 2005/075478 PCT/US2005/000025
-21 HireyripimsRis/E 2adimeth 2 26 Dignnergared essentially as described in

Pre%

L%c@ﬁ Difluorophenyl)-2-(2,6-difluorophenyl)-3H- 500 imidazol-4-
3 nitro lprop ro yl)amine Preparation 22

2-(2,6- chhlorophenyl) -5- phenyl IH- |m|dazol 4-yl]-N2- |sothM§/FWe Bz
PI’% amine AdQ " hl-h;'-l_l-‘&' 8 Q2. mmao 0
2NH 4@f_g2(g’zrﬁﬂgxfalgrc§:$ﬁﬁyéh5opheny 3H—1m1da701 4-yil-3- 464
{ﬁ- ?-Wt?oﬁ (%‘a( nn:r 1&‘?\&4 Mxm%ol 4-v1-3 r\lltrep redin-2
3y|}isé6t5%y@r’?nf?éd(‘ g?’ r’ﬁ;i"ﬁ gf%mﬂﬁ%’ - walter mixtire.
Stid HEOPSE nﬁgalb@ Wﬂm RIRBLENO Ac Wash the-drganic-jayer
4wit1§ ng%réé&éa‘f (e C é; ?ﬁg%%%gﬁﬁc p%és’é’fgver Na2S Ql
SCO ‘}gg‘é e LE {erch UIT ite—10 ﬂom ; S%l# / Preparati n 23
2|-1Is 8d+p7‘0 A 351 _ “nillPP,)”‘E% ’2 r e% 1 rB%o noet ryIE)yra;Q -4-
Y i 0, TangneJpyrigiEe
6%91‘(1 20908 f%ﬁ%%%gﬁ@ﬁ i E? ﬁugﬂé%,y%% in 100 mL of 4%
Z ; _ ~ 4
7;45 Clé%%zﬁﬁg_ ﬁlggjé-,{(gk?ufgfélﬁgfﬁ/%%tlﬁysﬁl%%é%% (3.99 g, 12.87O
8 Cyclopropyimethyl{tﬁ -[2-(2,6-difluorophenyl)-5-(4~ 466
fluorophenyl)-3H-imidazol-4-yl}-3-nitropyridin-2-ylamine
9 Cyclopropyimethyl{6-{2-(2,6-dichlorophenyl)-5-(4- 498
fluorophenyl)-3H-imidazol-4-yl]-3-nitropyridin-2-ylamine
10 | Cyclopropylmethyl{ 6-[5-(4-fluorophenyl)-2-isopropyl-3H- 356
imidazol-4-y1}-3-nitropyridin-2-ylamine
11 | [6-(2-tert-Butyl-5-phenyl-3H-imidazol-4-yl)-3-nitropyridin-2- 392
ylieyclopropylmethyiamine
12 | {6-[2-(2,6-Difluorophenyl)-5-(4-fluorophenyl)-3H-imidazoli-4- 482
yi}-3-nitropyridin-2-y1}-(2,2-dimethylpropylyamine
13 | {6-[2-tert-Butyl-5-(4-fluorophenyl)-3H-imidazol-4-yl}-3- 430
nitropyridin-2-y1}cyclopropylmethylamine
14 | [6-(2-Cyclopropy!-5-phenyl-3F-imidazol-4-yl)-3-nitropyridin- 392
2-y11-(2,2-dimethylpropyl)amine
15 | (2,2-Dimethylpropyl)-{ 6-[5-(4-fluorophenyl)-2-(2-fluoro-6- 532
trifluoromethylphenyl)-3H-imidazol-4-yl}-3-nitropyridin-2-
ylamine
16 | (2,2-Dimethylpropyl)-{6-[2-(2-fluoro-6- 514
trifluoromethylphenyl)-5-phenyl-3H-imidazol-4-y1}-3-
nitropyridin-2-ylamine
17 | {6-[2-Cyclopropyi-5-(4-fluorophenyl)-3H-imidazol-4-yl}-3- 410
aitropyridin-2-v1}«(2,2-dimethylpropyl)amine
18 | {6-[2-(2.6-Dichlorophenyl)-5-(4-fluorophenyl)-3H-imidazol- 514
4-yl}-3-nitropyridin-2-y1}-(2.2-dimethylpropyDamine
19 | {6-[2-tert-Butyl-5-(4-fluorophenyl)-3H-imidazol-4-yi]-3- 426
nitropyridin-2-y1}-(2,2-dimethylpropylamine
20 | {6-[2-tert-Butyl-5-(2,4-difluorophenyl}-3H-imidazol-4-yl]-3- 444
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mmol) in 100 ml- of MeOH. Stir at 95 C for 17 h and cool to RT. Filter the
mixture through a filtering agent and dissolve the precipitate with EtOAc
(5 x 100 mL). 20 Concentrate and wash the residue with 10:2:1
whexanergiethyl ether:MeOH (130 mL) to provide the title compousddeti2s
g, 62%). MS (ES): m./z = 332 [M+H} 2 Isobutylamino-3-nitro-6-f .
3-(4-fluorophenyl)pyrazol-4-yl1pyridine. 25 Add dimethylformamide
dimethyl acetal (4.50 mL, 33.8 nnnol) to a stirred solution of
2-isobutylamine-3-nitro-6-(4-fluorophenyl-ethanone)-pyridine (5.63 g, 16.1
mmedip kbl -of Jdiy, DitEefHeatehy arixisre at 80 C for 6 H_coolto RT

2 1and{ 6ohertRIBuBisbolve)thd 7sitillecioniopyhi3bF EtOH, gdd 8.389%L,
of hididezioied(@Q%-intrpipo)linti-1dr- 242 shee b HEsAABTDALify the residue -

(silica gel chromatography, eluting 30 with hexanes:EtOAc 1:1) to give the

titte compound (4.51 g, 75%).13%93;9{35@55478 PCTJUS20051000025

-22- MS (ES): rralz = 356 {M+H . 2 |sobutylamino 3 . . Lo 2'3

nitrof6HEs A RISHAHRRRAY - RIIBROTH SR ARG Az Ay TS e P88 s

_ solution of 2-isobutylamino-3-nit diéaig{4-fluorophenyl)pyrazol-4 5

yl]pyridine (1.25 g, 3.52 ol) | DM mL) wit <

ey it el TR R Tk R et SOl
soldyirec it (6488 gpbh2syinhob et L Siowidarelrh i -Rpitrgridin-2-

additignal. N 3 : . Sl feactianaisture
b e O ey A el
minwith &R 200 RilyritvEves Heshike cormnia B fmied

aquERidNe A0 GilicRHeb agraplyNeluting vithhexanesiEQ e 1itR) to
give the title compound (1.35 g, 81%). MS (ES): mlz = 469 [M+H].

conmrapurtish 249%)-
(2,2-Dimethylpropyl)-[3-nitro-6-(5-phenyl-3H-[1,2,3]triazol-4-yl)-pyridin-2-yl
Jamine Add sodium azide (o.olgr% tg %ﬁglution of '
2,2-dimethylpropyl-(2-nitro-5- pheny efﬂynylphenyl)amine (0.153 g) in of
DMSO22sbhtyjarhieatiani80-6-for(2- Augophicry R T-meuphebuoetit o aaelr+
and extract with EtOAc (20 mL) gadywash with saturated aqueous NaCl
(2 x 10 mL). Dry the remaining organic phase over Na2S0O4 and 20
\ i HA-F R R gR IS ZDAT SN SRR graphy, eluting with

fé%%;ﬁhgﬁ( A i o dive e 6ampoyad A28 el Grhiiso.
to a solution of 2-isobutylamino-3-nitro-6-(4-fluorophenyl)ethynylpyridine (3.99¢g,12.7
mmol) in 100 mL of MeOQH. Stir at 95 °C for 17 h and cool to RT. Filter the mixture
through a filtering agent and dissolve the precipitate with EtQAc (5 x 100 mL).
Concentrate and wash the residue with 10:2:1'11exane:diethyl ether:MeOH (130 mL) to
provide the title compound (2.60 g, 62%).
MS (ES): m/z =332 [M+H].

|

2 Isobutvlamine-3-nitro-6-[3-( 4-fluorophenvDpvrazol-4-vilnyridine.

Add dimethylformaride dimethyl acetal (4.50 mL, 33.8 mmol) to a stirred
solution of 2-isobutylamino-3-nitro-6-(4-fluorophenyl-ethanone)-pyridine (5.63 g, 16.1
mmol) in 15 ml of dry DMF. Heat the mixture at 80 °C for 6 h, cool to RT and
concentrate. Dissolve the residue in 100 mL of BtOH, add 8.30 mL of hydrazine (80% in
H,0), stir for 2 1 and concentrate. Purify the residue (silica gel chromatography, eluting
with hexanes:BtOAc 1:1) to give the title compound (4.51 g, 75%).
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MS (ES): nz/z = 353 [M+H]. Preparation 25 25
2-Amino-5-(2-oxo-2-phenylacetyl)imidazo[4,5-b]pyridine-3-sulfonic acid
dimethylamide N N-dimethyl-N'-(6-chloro-3-nitroPYridin-2-yl)sulfonic acid

welkRnbstdge of 2,6-dichloro-3-nitropyridine (1 g, 2.60 nunol) a0 Nabai025
dimethylsulfamide (0.78 g, 3.12 mr:rﬁl) in dry DMF (5 mL). Add lithium
hydride (0.11 g, 6.76 mmol) and stir at RT overnight. Add 10 mL of water
and 3N HCI until pH = 7. 30 Filter the yellow solid to provide the title
compound (85%). MS (ES): rnlz = 279 [M+H]. WO 2005/075478

MS RSN/ US2005600025. -23 N N dimethyl-N'-(3-nitro6-phen

le~thgnlpyridin-2-vl)sulfonic acid Bubble nitrogen through a mixture of
N,N-dimethyl-N'- (6 chloro 3- n|tropyr|d|n 2- yl)sulfonlc aC|d (3.86 g, 13 7

) in trlethylamme

(30T%a)c andidtis 669- ﬁﬂ@u@f&ﬁaﬁidﬁ.@ﬁﬁﬁ) 6~ {3 (4—fluorophenyl)pyrazol -4

SRR o A 15 NS OUEN o B o] Han g gt "

at oamf@pmmﬁauedmwnmmmmuﬁc(smm;gbbdﬁmmtamﬁ efunmpl) and
oy e RS0 ANE 06 188 10 SRR (AR ER)

rea¢Beanmingue fhchd lotiQurpshridith Masddifd rmd-hend diips witkurge(30 mb).

Em'}!\é}'\%m%&&é\' 1GNES @PW@MMRN&'@H&&MH|f?ﬁt@fy]tﬁe%@§ﬂd(&09
6 mmol) and tin chlorlde d|hydrate é .35 g, 1.56 mmal) in EtOAc

(sﬂmgeéﬁa%rng(@?@my%%% R57 306 BEMAE Al SHE Hi?r e i
(1. gggc@m{y‘lhca gel chromatography, eluting with 1:1 hexanes:EtOAc) to
ive the title cﬁo gg d (65%0). MS (ES): rn/z = 317 [M+H]. 20 2 Amino 5
Sg i 4 5-blpvridine-3-sulfonic acid dimethvlamide Stir a
mlxture of N,N-dimethyl-N'-(3-amino-6-phenylethynylpyridin-2-yl)sulfonic
acid (0.20 g, 0.63 mmol), cyang, Hramige (0.07 g, 0.69 mmol) and
lithium methoxide (0.04 g, 0.94 mimol) in 1,2 dichloroethane (20 mL) at 80

AYSIRGROREEHIAIRaN the. [@&%@&&mg@pymma yllamine
tghromatography, eliu}gn wﬂfﬁ%@ame I%tg)Am)lt ive the, 25 tlt|%
Comﬁggﬁad(lggb/gflde (0.065 g) to a solutior of et propy 2-mtro-

phenylethynylphenyl)amine (0.153 g) in of DMSO (2.5 mb). Heat at 80 °C for 2 k. Cool
1o RT. Add 10 mL of 1IN HCI and extract with EtOAc (20 mL) and wash with saturated
aqueous NaCl (2 x 10 mL). Dry the remaining orgenic phase over NapSO;4 and
concentrate. Purify the residue (silica gel chromatography, eluting with EtOAc:hexanes
1:2) to give the title compound as yellow solid (0.176 g, 100%j.

MS (ES): m/z =353 [M+H].

Preparation 25 '

2-Amino-5-(2-0x0-2-phenylacetyl)imidazo{4,5-b]pyridine-3-sulfonic acid dimethylamide
N.N-dimethvl-N’-(6-chloro-3-nitropyridin-2-vi)sulfonic acid

Stir a mixture of 2,6-dichloro-3-nitropyridine (1 g, 2.60 mmol) and N,N-
dimethylsulfamide (0.78 g, 3.12 mmol) in dry DMF (5 mL). Add lithium bydride (0.11 g,
6.76 mmol) and stir at RT overnight. Add 10 mL of water and 3N HCl until pH =7.
Filter the yellow solid to provide the title compound (85%).

MS (ES):. m/z =279 [M+H].
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MS (ES): nz/z = 342 [M+H]. 2 Amino 5 (2 oxo 2 phenylaeetyl)imidazol4
5-blpyridine-3-sulfonic acid dimethvlamide Add a solution of
2-amino-5-phenylethynylimidazo[4,5-b]pyridine-3-sulfonic acid 30
wdnpthamide (0.10 g, 0.31 mmol) in acetone (4 niL) over a,mgghaRicA=
stirred solution of NaHCO3 (0.01 g,9.15 mmol) and MgSO4 (0.07 g, 0.62
mmol.) in water (4 mL) at 0 C. Add KMnO4 (0.12 g, 0.748 mmol) and stir
at 0 C overnight. Add Na2S0O3 (0.13 g), and WO 2005/075478
PCT/11S20051000025 -24 stir for | | Add EtOAc and wash with a
saturated aqueous solution of NaCl, and concentrate to give the title
compaung asan orange. said whish-daisediiingni-litger purification
—{63895 ¥ ‘ Tz = 372 [MFH[. 5 Préparation 26 . .
Propeirtge2udfonithepigh 2 mixtare of N,N-dimethyl-N’-(6-chloro-3-nitropyridin-
AN 623 R B RReRMnNtImidazob.67 mumol),
o shamii
DA 0.6 RO BTSSR & DS PAERdD in
ﬁieﬁﬁ,z@ﬁslgfg(?,@qﬂ%gmﬂgnﬁﬂﬁmﬁxrl‘;,b@cgﬁgﬁﬁi(ﬁn?gm), p7henylac|etylene (5.9
.. m .6mmol) and triphen n : ~
i AR L8 BRI R PE (22 ) e Tk e
heaSysteoravith fiiraBimer Adoidichmdbisiitipharagpticogmeoptmigidigfy the
_(0.625.9, 0.89. mmo iadi LeAmel darbisle
wSléO |?r§%§glgr%i§ E%.r ?ﬁ‘é%%%ﬁ%%a%?ﬁﬁéﬁr{ (l))l il%d):g%j%%{e 4§Eh Cool togRT and
congpneer®@felto a slurry. Filter the crude material through a plug of silica
Ms@ﬁ?iﬁﬂz@% ©s.tie eluting solvent. Concentrate the filtrate and
crys

allize the title compound from EtOAc-hexanes (7.9 g, 64%). MS (ES):
~ m/z = 346 [M+H]. 20 Propane 2 sulfonic acid 13 nitro 6
N N2axeRiphenyasatviuyhidin iy alicidiiGay suifictir e ad
propane-2-sulfonic acid (3-nitro-g:phenyleth idin=2- yhamide (8@
5. 26> Hif ST 8&&%?&%%@@0&%§ ?9%%Q¥§géﬁm§8%r [?I\%O ¢
aci€20.09L9, ALZERG:Eofppddtin ehideida ditsdgun @tﬁ%&%é@éﬂ@%ﬂgﬁﬁ?ﬁ ¢ (5 mb)

and B ’}g%te SR, ARG, Peily-(tliga 98l gﬁfﬁm@&mﬂy@sﬂiuﬁ agl with
a gradient of 20:80 25 EtOAc:hexanes to 30:70 EtOAc:hexanes

oA GO U (L7, SOOF IO (S5 it S B (00

MS (ES): m/z =317 [M+H].

2~Amin0-5-phenvlethvnvlimidazoM,5~b]pvridéne—3—suifonic gcid dimethviamide

Stir a mixture of N,N-dimemyl—N’-(3~amino—6wphenylethynylpyﬁd'm»2~yi)suif0nic
acid (0.20 g, 0.63 mmol), cyanogen bromide (0.07 g, 0.69 mmol) and lithium methoxide
(0.04 g, 0.94 mmol) in 1,2 dichloroethane {20 mL) at 80 °C overnight. Concentraie and
purify the residue (silica gel chromatography, etuting with 1:1 hexeanes:EtOAcC) to give the
title compound (43%).

MS (ES): m/z =342 [M+H].

2-Aming-S-( 2—0x0m2-phenv}acetvl)imidazoM.ﬁ—bivvridine&-sulfonic acid dimethylamide

Add a solution of 2—amino—S—phenylethynylimidazo{4,5-b]pyridine—3msulfonic acid
dimethylamide (0.10 g, 0.31 mmol) in acetone (4 mL) over a mechanically stirred solution
of NaHCO; (0.01-g, 0.15 mmol) and MgSQOq (0.07 g, 0.62 mmol) in water (4 ml) at 0 °C.
Add XMnOy (0.12 g, 0.748 mmol) and stir at 0 °C overnight. Add NaxSO3 (0.13 g), and
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WO 2005/075478 PCT/US20051000025 -25 Pro ane-2-sulfonic acid 6- 2-
2 6-difluoro hen 1 -5- hen |-3H-imidazol-4- 1 -3- nitropvridin-2-amide Heat
a mixture of propane-2-sulfonic acid [3-nitro-6-(2-oxo-2-
wPRRyiReety)pyridin-2-yllamide(0.25g, 0.67rnmol), PCTIUS2005/000025
2,6-difluorobenzaldehyde (0.146 ml, 5 1.35mmol) and ammonium
acetate (0.78 g, 10.05 mmol) in AcOH (5 mL) at 110 C for 2 h. Cool to RT
and concentrate. Dilute with EtOAc (30 mL), extract successively with
saturated NaHCO3 and saturated aqueous NaCl. Dry the organic layer
stir f&\f%ﬁé\';?(f)@é&gﬁ@g}%%ﬁ%m@ Mﬁﬁ(sdiiis@xgahmﬁm@ rﬁﬁﬂy,af/ﬂlting
wi ) tOAcC;hexanes) t Ive the title cam
congi ety S5 B AR BRI T S DTS Ao oo Bl
purifrdifitorephenyighs-phenyl-3H-imidazol 4-yl] -pvriden-2-yllamide Add 10%
Pd/C (0,03 irring solution of propane-2-sulfonic acid {6-[2- 15
Mséﬁéd o"ro%r?ée[n%%%lphenyl-?ﬁ-imidazol-4-yl]-3-nitropyridin-2-yl}amide
(0.33g, 0.66 mmol) in MeOH (10 mL). Add sodium borohydride (0.124 g,
3.3 mmol) in portions and witlpl%tij,gli%g@@er nitrogen for 15 min. Filter the
catalyst and concentrate. Dilute with EtOAc %&{2@ _n%eﬁ(tf_%l%f_. idazol-
Rigpeassrafonit gt ARPREHECP TR agbeous Natt Dry
the organic layer over Na2S@y-aiticpyCentidte to give the title compound

peo(0:3 209, 98%). MS (ES) myz = 470 Ml PreRasation 27

{3-amingr6rE2:{2 Gudiohiorohénsi)Bapheiiymdianyhiaiin 44/g. 3 §mmol),
dingyl 1o ' Rislienicagids mmol

phe%[laf_e(tz%l}% i{ﬁg I}ggh%%%%@r%gﬁﬁgﬁﬂﬂﬁ%lﬁy@ & r‘nmo Ytoa
sol@brimiduiashyl gl (A ophyrid 8 STynel i 670382 G ke AL A fier
widf bl SRlSIides IRURRI( A 0124 MARANINEOHILO 6 A0SOy

1 h. Cool to RT and_concentrate to a slurry, Pour %he reaction mixiyre into
ancseanpatdd edide§3 (B %ﬁ%ﬂaﬁa?é@ ﬁsg%ﬁlegrﬁéxéﬁeeh .ﬁkter and wash
rerMith EIRATG Separateile dayaisantbexthacy. Stittce dshvalyioitateas ateeeh 4

NaHCO3 and sat d agyeous NacCl t [ N
Q5S4 EONEERIATS 1§ VL RG H chmpoin (0216, Bov). o
cry2050RATE: RETPUBAGOEI0H0D2Ghexranes (7.9 . 64%). :

MS (BS): m/z =346 [M+H].

Propane-2-sulfonic acid [3-nitro-6-( 2.ox0-2-phenvlacetvDpyridin-2-yllamide

Heat a mixture of propane-2-sutfonic acid (3-nitro-6-phenylethynyipyridin-2-
yhamide (1.8 g, 5.26 mmol) and paliadivm (II) chloride (0.93 g, 0.53mmol) in drv DMSO
(20 mL) at 120 °C for 12 h under a nitrogen atmosphere. Cool to RT, concentrate 10 a
slurry, and purify (silica gel chromatography, eluting with a gradient of 20:80
EtOAc:hexanes to 30:70 BtOAc:hexanes) to give the title compound (1.07 g, 54%).

MS (ES): m/z = 346 [M+H].
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-26- MS (ES): n2/z = 504 [M+H]. Preparation 28
1-Benzyl-2-methyl-4-bromo-5-(2,4-difluorophenyl)-1H-imidazole 5
1-Benzyl-2-methyl-5-bromo-1H-imidazole Add N-bromosuccinimide (7.85
W 2dsmmol) to a solution of 1-benzyl-2-methyl- 1H-imidazole8:08s®o0025
mmol) in chloroform (200 n--) and stir for 6 h. Wash with saturated
agueous sodium hydrogen carbonate and saturated aqueous NacCl, dry
over MgSO4, and filter through a pad of silica gel. Concentrate filtrate and
suspend the reS|due 10in dlethyl ether (600 mL) heat to reflux alnd filter
¢ £2-fitfatih phenyy

9.3 %%/I (dES nz/z = 252 [M+H] 1- B enzyl 2- methyl 5 (2
%1H imidazole 15 Heat a mixture of
1- bﬁnzlyni Ripfathyl SropepsctFLieRiREGR Ao -1B S fiffiol),
phe %y \? ;;QBE}?Q i qﬂg aaig (B:9280h3 Bermmalrobenzaldehyde (0.146 mL,
s(ace

b e b (g .

2h.( l:%glrftl-moa&ﬁlwhﬁaﬁ&ﬁm Ginat wiREtddd wateﬂarm@mmamvdy with

B L

elutlng with

aphy,
con&ﬁ@ﬂﬁ,@h@ﬁiﬂfyﬂxﬂwegﬁtdlgweathg aglbi l@@t%ﬁv}ﬁ@&%i hgpgmes) to

) I;li natlon 25 Stir a mixture of
gl""‘ﬁbe"ﬁ%ﬁ%‘?ﬁ '% (2% _difiuiorophenyl)-1H-imidazole (3.58 g, 12.6

MSIfEﬁbﬂ)Y@Zhd:IﬁOQI‘MLCCInImIde (2.24 g, 12.6 mmol) in chloroform (100

mL) at RT for 18 h. Add the reaction mlxture directly onto silica gel and
elute WItthHZClZ EtOAc m|

4- Vﬁr@@mﬂm@&n&}&ert Butyl -4- (4 fluorophenyl)oxazole Reflux a solutlon of
com %rﬂ@l)ﬁg)@ J@BE% ) goa@%rﬁng%gmﬁl&?&@ma@—suﬁomc acid {6-{2-

(2 ,6-difluorophenyl)-5-phenyl-3H-imidazol-4-y1] -3-nitropyridin-2-yi }amide (0.33g, 0.66

mmol) in MeOH (10 mL). Add sedum borohydride (0.124 g, 3.3 mmol) in portions and

with stirring under nitrogen for 15 min. Filter the catalyst and concentrate. Dilute with
EtOAc (20 mL) and extract successively with saturated NaHCOs and saturated agueous
NaCl. Dry the organic layer over NapSO; and concentraie to give the title compound (0.3
g, 98%).

MS (ES): m/z =470 [M+H].

Preparation 27
Propane-2-sulfonic acid {3—amino—6«[2~(2,6—dichlorophenyi)~5mphenyl—BH~imiéazol~4~y1]—
pyridin-2-yl }amide

Heat a mixture of propane—z-sulfonic acid {6-[2-(2,6-dichlorophenyl)-5-phenyl-
3H-imidazol-4-y1]-3-nitropyridin-2-yl jamide (0.262 g, 0.49 mmol) and tin (I[) chloride
dihydrate ( 0.55 g, 2.46 mmol) in EtOH (10 mL) at 100 °C for 1 h. Cool to RT and
concentrate to a shurry. Pour the reaction mixture into saturated NaHCO; (20 mL) and
add a filtering agent. Filter and wash with EtOAc. Separate the layers and extract
successively with saturated NaHCO3 and saturated aqueous NaCl. Dry the organic layer

over Na,SO, and concentrate to give the title compound (0.21g, 85%).
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(100.00 g, 460 mmol), 2,2-dimethyl-propionamide (93.06 g, 20 mmol) in
1,4-dioxane 5 (600 mL) for 2 days. Filter precipitate, concentrate filtrate,
and purify (silica gel chromatography, eluting with hexanes:EtOAc 60:1)
wto G teesditle compound (55 g, 55%). MS (ES): "a/z = 22Q:INikackQios025

The compounds of Preparations 3Q-31 may be prepared essentially as
described in Preparation 29. MS (ES): m/z Prep. Compound [M+H] 30
2-tert-Butyl-4-(2,4-difluoro henyl)oxazole 238 31 4-(4-Fluoro hen 1)-2-iso
ro loxazole 206 Preparation 32

MS a:tsrtButylsé(4nfivmophenyl)-5-trimethylstannanyloxazole 15 Dissolve
2-tert-butyl-4-(4-fluorophenyl)oxazole (0.61 g, 2.77 mmol) in THE (15 ml)
and add tert-butyl lithium (3.3 ml, 1.7 M) at -78 C. Stir the mixture for 45
min. Add trimethylstannany! ¢mépad#i¢0.58 g, 2.90 mmol) and allow the
e S AR L oS hanH G ARSI maOleT e

ith ammonia) and concentrate. 20 'H NMR

: hv-Aebremel-snidaanle 2H), 1.32 (s, 9H), 0.24 (s, 9H).

e 110 5. 46 nymon and 20 hoageamide.
L (o0 OB P R AP ahEHEE (R o B
e s

+1. . - :

Mo ML SR ER s oot st TN AR Al
in A3 WIBHE S00nHL)Prep. (CuritpoLmd fiteHio3 4 2norargiE 41056 AR YOV C
the $40 SEERRAIAMNADeolid 93 ).

MS (BS): m/z =252 [M+H].

1-Benzyl-2-methvl-5-(2.4-difluorophenyl)-1H-imidazole

Heat a mixture of 1-benzyl-2-methyl-5-bromo-1H-imidazole (4.71 g, 18.7 mmol},
2 4-difluorophenyl boronic acid (6.92 g, 43.8 mmol), bis(acetato)bis(iriphenyiphosphine}-
palladium(Il) (1.4 g, 1.875 mmol}, IN Na,CO5 (19 mL, 38 mmol), MeOH (19 mlL.) and
1,2-dimethoxyethane (120 mL) to reflux for 18 h. Cool to RT. Add water and EtOAc
and separate the layers. Dry organic layer over MgSO,, filter, and concentrate. Purify the
residue (silica gel chromatography, eluting with BtOAc:CH,Cl, mixtures) to give the
desired compound (3.59 g).
MS (ES): m/z =285 [M+H].

Bromination

Stir a mixture of 1—benzyl-z-»methyl—5—{2,4—difluorophenyl)—leimidaz,oie (3.58 g,
12.6 mmo!) and N-bromosuccinimide (2.24 g, 12.6 mmol) in chloroform (100 mL) at RT
for 18 h. Add the reaction mixture directly onto silica gel and elute with CH,Cl2:EtOAc
mixtures to give title compound (3.41 g).
MS (ES): m/z =364 [M+H].
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2-Anuno-5-bromoimidazo([4,5-b]pyridine-3-sulfonic acid dimethylamide 2
6-Dibromo-3-nitrop iry dine Heat at 50 C a mixture of
2,6-dichloro-3-nitropyridine (9 g) and hydrobromic acid (90 nL) in AcOH
w@0%),Pgrright. Cool to RT and pour into water (600 mL). Rilter e, 38,0025
solid to provide the title compouno_lﬁ_?%). 'H NMR (CDC13) S 7.93(d, J=
8.14 Hz, 1H), 7.55 (d, J= 8.14 Hz, 1H). NN :
Dimethyl-N'-(6-bromo-3-nitropyridin-2-yl)sulfonic acid Stir a mixture of
2,6-dibromo-3-nitropyridine (11.3g, 39.25 mmol) and N, N 15
dimethylsulfamide (0.006 g, 4F:dfmimoB39n DMF (40 mL). Add lithium
hydride (0.81 g, 102.05.mmpol ' ight. Add 100 mL of
water and 3 N HCI%F‘?I@” gﬂt‘z’ﬁ% @ﬁ&tﬁ%@eﬁéﬁj}oﬁﬁggg}% to provide the title
coRpbund (@8:%6). SENMRON 0BPS A0Esnmt sTepPaEeRRF RS 59
AR 7 - - LONMhol) in 1,4-dioxane
o R B b i e s e o
(GONTRR R BN ET e Rspe B R s SR RINIAL L&A SR BEE %BE% §°35.69
chr SR, RO (Reed PROMOEN) V(B DACIENIH GOGES0! 1 tor
. 254 oncentrate and purify the residue (silica gel chromatography,
55%luting with 1:1 hexane:EtOAc). Triturate with water to provide the title
MS ¢BR)PGAE: (BEIMM-HMS (ES): mlz = 297 [M+H]. 2 Amino 5 bromoimidazo[4
5-b]p~ridine-3-sulfonic acid dimethylamide 30 Stir a mixture of
N,N-dimethyl-N'-(3-amino-6-bromopyridin-2-yl)sulfonic acid (0.40 g, 1.353.
M, cyapogss b Briiea@rs3; Al AR SReaR i RTT A Fos ibed in
Preé%z% 12005/075478 PCT/US2005/000025 -29 g, 2.02 mmol) in
. -d?ch oroethane (400 ml). Stir at.80-C for 2 it Cencentrate-pagttrif

. . i i TTTCTTTT uﬁb%l |.| %z/z
the residue (silica gel chromatography, eluting with 1:1 hexane: }o
Pregive the title | (SSOMPMBIGo. (o = ooo At
3(Rg | 2-tert-Butyl-4-( 4-diflucrophenyloxazoie
St . )} s O EQIE e . _

Preparation 32

2—ggr_g—Butyl—4—(4~ﬂuorophenyl)—S—trimethylstannanyloxazole
Dissolve 2-tert-butyl-4-(4-fluorophenyl)oxazole (0.61 g, 2.77 mmol) in THF (15
ml) and add tert-butyl lithivm (3.3 mi, 1.7 M) at -78 °C, Stir the mixture for 45 min.
Add trimethylstannanyl chloride (0.58 g, 2.90 mmol) and allow the temperature to reach
RT, Stir for 2 h and add an ammonium chloride solution (200 pL, pH = 8 with ammonia)
and concentrate.

' NMR (CDCls) 8 7.46 (m. 2k, 6.95 (m, 2H), 1.32 (s, 9H), 0.24 (s, 9H).

Preparation 33
4-(4-Fluorophenyl)-2-methylthiazole
Reflux a solution of 2-bromo-4'-fluoroacetophenone (10 g, 46 mmol) and
thioacetamide (6.9 g, 92 mmol) in 1,4-dioxane (60 mL) for 3h. Filter the precipitate and
wash with EtOAc to give the title compound (6.5 g, 73%).
MS (ES): m/z = 194 [M+H].
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5 (2 4 difluoro phenyiethvnyl)-3-(2
2-dimethyl-propvl)-3H-imidazo[4.5-b]pyridin-2- 10 llamine Combine
5-bromo-3-(2,2-dimethyl-propyl)-3H-imidazo[4,5-b]pyridin-2-ylamine
W00 @5495.94 mmol), Et3N (60 mL), and Pd(OAC)2[P(Phy312(3:9ds 890025
5.30 mmol) in toluene (150 mL) ang; heat the resulting mixture to -65C
under nitrogen. Add 1-ethynyl- 2,4-difluoro-benzene (21.95 g, 158.92
mmol) in toluene (30 mL) dropwise to the above 15 mixture, and then heat
the resulting reaction mixture at 80C for 3 h. Cool the reaction to 25C and
quenseheadiposatioaltedpacuieolist Midd Bt (BaBured)esStirtthidyressitfieigPredBtion
mlxture t room temperature for 20 minutes, then filter, washing the solid

arati
fh ‘and drying under vacuum filtration for 30 minutes_Slurry.the

solid in MTBE (200 mL), then filter and rinse with MTBE (50 nM§ @‘ﬁ) z
Prepecovered solid under vacemmisaton ta 20 provide 14.47.g.of tREF

34comibdintelyd-ahghityierels solid. MS(ES+): tn/z = 341 (!\./!4-1;1 Oxidsfi
Treat a solution of
5-(2,4-difluoro-phenylethynyl)-3-(2,2- dlm%\thyl propyl)-3H- 25
imidazol[4,5-b]pyridin-2- ylamln%r@@%‘f)ﬁ 42,51 mmol) in acetone (350
ML) witlin SolutienfddgsPHstbl 23S S5-a0foniciidithNaHBOR(1.79
21 30 mog in ater (200 mL). Place the resulting reaction mixture in
(28 50 g), followed by KMnO4 (14.11 g, 89.28
mmEDowes 1T miniress as e diehltior exouperidingS-80md Syfwbrems acid
er € % 3hter the
(90 (T?(flr% %@ ﬁ 3?8 a8l %%‘ RERWIR FQNE%.0f ARt RaKS NeERDP

tes then filter over a pad of celite, washing with
soliﬁO@@rMé@-WEl@lA@@DQmﬁb(ﬁﬂfoéach) Separate the layers of the filtrate

: £739UEUS WITREIOAC{2 X 900 mkeash)iash the
H o mbiied o%amcsk{v?nth H20 (500 WO 2005/075478
PCT/U820(15/000025 30 mL) and saturated aqueous sodium chloride
[ o\t ! Ds BAEéntrate under reduced

prewg ﬁﬂ;&(ﬁ%@f@ %O&%rmﬁ [ﬁgtﬁazaa@mfzc@ﬂ@  Y5itAnt0PAnd N, N-
MeOH/EtOAc and concentrate the fi

d
s B o it L R AT RIS 0515
10£0r0AlgAPY: & Ettm@vmttﬁh‘gﬁtZ%ddfm mmrm@wm Et@lﬁl@l thehh B96= 7.

of 2N N 4/Me§)§£—< in EL? ve013 08 yleld) of the title
Filies RS SGHA Sr8hge-hb rown so(i é“‘iiﬂ%?% nnIz =373 (M+1)

'"HRReEaBNOR8;) & 10.25 (br s, 1H), 8.41(d, J= &. 59 Hz 1H), 7.50 (d, = 8.59 Hz,
1H), 2.95 (2, 6H).

N N-dimethyl-IN"-( 3-amino-6-bromo-pvridin-2-vl)-sulfonic acid

Heat a mixture of N,N-dimethyl-N’~(6-bromo-3-nitropyridin-2-yl)sulfonic acid
(11.6 g, 35.69 mmol) and tin chloride (40 g, 178 mmol) in BtOAC:EtOH 500:250 mL for
4 1. Concentrate and purify the residue (silica gel chromatography, eluting with 1:1
hexane:BtOAc). Triturate with water to provide the title compound (85%).
MS (ES): m/z =297 [M+H].

9. Amino-5-bromoimidazoi4,5-blpyridine-3-sulfonic acid dimethylamide

Stir a mixture of N,N-dimethyl-N'-(3-amino-6-bromopyridin-2-yl)sulfonic acid
(0.40 g, 1.35 mmol), cyanogen bromide (0.08 g, 1.48 mmol) and lithium methoxide (0.08
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10
16-[2-tert-Butyl-5-(4-fluoro-phenyl)-3H-imidazol-4-yl]-3-nitro-pyridur2-yl)-(1
(R),2,2- trimethyl-propyl)-amine 1 6 (1(R) 2 2 trimethylpropvlamino) 5
wilsenysiding2-y11-2-((4-fluorophenyl)ethane-I.2- dione Dissalyg psaaas/00002s
[6-(4-f|u0ro-phenylethynyl)-3-nitro:ag[idin-2-yl]-(1(R),2,2-trimethyl- 15
propyl)-amine (2.73g, 8.00 nmiol) in"acetone (60 mL). Add water (20 mL),
then NaHCO3 (336 mg, 4 mmol, 0.5 equiv), and MgSO4 (1-99,16 mmol,
2.0 equiv) and chill the reaction to about 3 C. Add KMnO4 (2.5¢g, 16
g, Q.Wacﬁ)qiﬁggitjﬁdﬂﬁfﬂSmWﬂMQmdustﬂﬂﬁﬁdtwhi%e ety ah
temperature below 3 C. Quench the reaction after, 1 - i
B R A T
title@mbienhiegdi@yature for Ih. Filter the suspension over Celite (r) with the
id. of 600 1 etate and about 300 mL water. Separate the layers
MS 2%%9 nggﬁntrk?lez %ﬁgﬁ?g layer four times with saturated aqueous NaHCO3 -
and twice with saturated aqueous NaCl. Dry the organic layer with
Na2S04, filter off the solids, RS te the supernatant under
1reduced pessumeubissbiRe Esidurliaomctivipy dbsSuyd Siti@ad glifluoro-
chromatography 25 elutinga\évit a@O - _1O:%>d%rxzilgient of CH2C12 in
hexanes to give the desir &) "5 ihd &8 an orange oil (1.82g, 61%
5. (yieliiMSEShy etz 3 342, IMiskelhy]-RingyBeatbhamida 20 e pviadin-2-
i 1-[6-(1(R),2,2-trimethylpropylamino)-5-nitropyridin-2-yl]-2-((4-
ophenyl)ethane-1,2-dione (747mg, 2.0 mmol) in glacial acetic acid (10

ML) auiimgrfiromior -65tatm i ggranyhmior i iy - MR laggmne

(30%%5{@4%&%5}@9&%&&9 2R0RAFR4FEPRGTB2D05/6000MoB in

mmol, 2 equiv). Heat the reaction mixture to 100 C fog%ggaﬂgﬂxynyb

toluspndébiirate) undesarder sl RSB RI Pariifio M-t RIS

2 4hERERNSIY, aeetate andywpiermWashdhew ganis lpgerswtimestivitbove

saturated aqueous NaHCOS3, and twice with satlgraied gueo shNaCI. DQ/to
mitecopgdiheiidit HRACRIADOAANRS HREGh Centrate PMSORGT

QSﬁ%ﬁﬁg&mﬁlﬂ W%%E%Jﬁﬁigﬁ%&MQmW@meﬁm ¢Begelulting reaction
chromatography eluting with an isocratic 10% ethy| ac tate{hdex O and
iy ORGP T bR BN i G gR LA 688 Mo B 7HE =

dryViRl D MS(RS D RlE T 4¢R23 0 Mdtes. Shurry the solid in MTBE (200 mL), then
filter and rinse with MTBE (50 mL). Dry the recovered solid under vacuum filtration to
provide 14.47 g of the title compound as a light-yellow solid.

MS(ES+): m/z = 341 (M+1)

QOxidation

Treat a solution of 5-(2,4~difiuoro—phenyiethynyl)—3—(2,2—dimethyl~pr0py1)~3H-
imidazo[4,5-bjpyridin-2-ylamine (14.47 g, 42.51 mmol) in acetone (350 mL) with a
solution of MgSO, (10.23 g, 85.00 mmol) and NaHCO; (1.79 g, 21.30 mmol) in water
(200 mL). Place the resulting reaction mixture in a H>O bath. Add celite (28.50 g},
followed by KMnO4 (14.11 g, 89.28 mmol} over 10 minutes, as the reaction exotherms to
~30°C. Stir at room temperature for 3 h, then quench with 10 wt% of agueous Nap,SO3
(150 mL). Stir for 30 minutes, then filter over a pad of celite, washing with 10%
MeOH/EtOAc (2 X 700 mL each). Separate the layers of the filtrate and extract the
aqueocus with EtOAc 2 X 500 mL each). Wash the combined organics with HyO {500
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10 The compounds of Preparations 38 - 40 maybe prepared essentially as
described in Preparation 37. MS (ESI): ink Prep. Compound [M+H] 38
{6-[2-(2,6-difluorophenyl)-5-(4-fluoro-phenyl)-3H-imidazol- 496.1 4-
wi 20049z elin-2-yl}-(1(R),2,2-trimethyl- ro yl)-amine 39~ permsrnosmonnns
{6-[2-(2-fluoro-6-trifluoromethylphenyl)-5-(4-fluoro-phenyl)- 546.2
3H-imidazol-4-yl]-3-nitro-pyridin-2-yl}-(1(R),2,2-trimethyl- ro l)-amine 40
{6-[2-(2-chloro-6-fluorophenyl)-5-(4-fluoro-phenyl)-3H- 512.2
imidazol-4-yl]-3-nitro-pyridin-2-yl } -(1(R),2,2-trimethyl ro yl)-amine
mL) E’ﬁ%@a{@m %%lu{eousﬂsodmm (r:]hlori;ie (500 mL), th;en dry over Na,SOy, filter, and
-[2-tent-Butyl-5-(4-fluoro-phenyl)-3H-imidazo|-4- -0 Idifn=2
A R e e R
10% M 4ciiactm plenyll paySaniro e (2l @atkmadby AT s TRPBY i RRFiD
.yl]-ethane-1,2-dione (1. rp,ﬁpg!) i 13l acetic.an Ceiuting with
addiéflﬁlr%dqﬁ%%m cz;t“??(%g{altnee tge gc%b de%g) ?nmol, ]1.5 gé]%%%{ and thgﬁg i;hggsi e
2% WEASINYIaBECATCIME (51 TheRc B o AL MRl iP HEXTHE Ao &
(gz%ﬁgﬁ&ﬁ?&f’tﬁ@ﬁ& forihoand soncaati@ianaesdrduced 20 pressure.
Partition the resulting solids between ethyl acetate and water. Add
MSESHC 072 Er?tﬂfb@é olution ceases. Wash the organic layer 5 times with
saturated aqueous NaHCOS3 and once with saturated aqueous NaCl. Dry
the organic layer with NaZSOAp,mfiIt(_aarfi grpggconcentrate wider reduced
pressure to give the title compouﬁ%1 as a yellow- orange solid. (1.25g, 97%

{6%@@25@&%—1{%&:&@%2&%@6@3@1(M%?—Fl}iﬁé%ﬁéﬁiﬁ%ﬁé’lﬁég@é%

g,

dim@e-(z-tert-butyl-S-eyI-3-imidaol-4yI;-nitropyriin-2-
G e e 020 S5 el e ety
profiitesihisesuspepsion thrnsigmacetone (60 mL). Add water (20 mL), then
NaHCO: (336 mg, 4 mmol, 0.5 equiv), and MgS0O, (1.9g, 16 mmol, 2.0 equiv) and chill
the reaction to about 3 °C. Add KMnO;4 (2.5g, 16 mmol, 2.0 equiv) portionwise with
vigorous stirring while maintaining the temperature below 3 °C. Quench the reaction after
1 — 2h by adding water (20 mL) and Na,SOs3 (4.5g, 36 mmol) and stirring the mixture at
ambient temnperature for 1h. Filter the suspension over Celite® with the aid of 600 mL
ethyl acetate and about 300 mL water. Separate the layers and wash the organic layer four
times with saturated agueous NaHCO3 and twice with satarated aqueous NaCl. Dry the
organic layer with Na»SOa, filtér off the solids, and concentrate the supernatant under
reduced pressure. Subject the residue to medium pressure silica gel chromatography
eluting with a 50 — 70% gradient of CH,Cl in hexanes to give the desired compound as
an orange oil (1.82g, 61% yield).

MS(ESI): m/z = 374.1 (M+H)".

Ring Formation

Dissoive 1~[6—(l(R),2,E—tfimethylpropyiamino)—S—nitropyridm—z—y]]—}((&-
fluorophenyljethane-1,2-dione (747mg, 2.0 mmol) in glacial acetic acid (10 mL.), add
ammoniumn acetate (2.3g, 30 mmol, 15 equiv), and then add trimethylacetaldehyde (344
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filtering agent and wash with EtOH (2 x 5 nL). Concentrate the filtrate to
about 5 ML, and treat at RT with cyanogen bromide (1.3 mmol). Quench
with saturated aqueous 10 sodium bicarbonate (2 mL) and stir for 15 - 60
whnoidilgtedhe mixture with water (5 mL) and extract with GitZ@k (e xob6zs

mL). Wash the combined organic phiases with saturated aqueous NaCl (5
mL), dry with MgSO4, filter, concentrate, and purify (silica gel
chromatography, eluting with a step gradient beginning with 100%
CH2C12, to 5:95 ammoniated McOH:CH2C12) to give the desired

mg, donpooh® dvivireBdsade tsistiame g 16 PR cEnr g fotmentrate

uneEiRAGMIONALE salbkliRamanLel M QA RRMIL watcr
methanesulfonic acid followed by lyophilization to give the title compound.

Wagll Si¢RagRiy2ayel GRS MCTHEESHGOURRE O @E%%V%ﬁ}fl%éﬁtl%feﬁed

aqu&gm. epseRtialy.ascrserinad 1,20, ENAMMdcdndddriissinder reduced
Compound In/z [M+H] EXA

PLE2 S
pressups. (UBIESHTRAGOHLAY %?é\ﬂﬂ%yr% B g Seh SO qag SRy cluting with
an iSobRaBedliomethgiIropyeidimidazaftbablpye tiantleermgtbrItbaHbPERES

. .3 5-(2-tent-Butyl-5-phenyl-3H-imidazol-4-yl)- 387
SOhgy%ggﬂ}ﬁy@%t%%%-imidazo[4,5-b]pyridin-2- lamine methanesulfonate 4
MSEGCyetopréyR SNIRENYI-3H-imidazol-4-yl)-3-(2,2- 387
dimethylpropyl)-3H-imidazo[4,5-b]pyridin-2-ylamine methanesulfonate 5
3-(2,2-Dimethylpropyl)-5-[5-(4-fluorophenyl)-2-(2- 527 . .
ﬂuomoﬂmgwaﬁﬁa%vmﬁwléﬁﬁmﬁ@é&ﬂ-ﬁ%ﬂf@ﬁfae%%S’%‘éﬂ}%?%?&%ed
in PoE ing methanesulfonate 6 3-(2,2-Dimethylpropyl)-5-[2-(2-fluoro-6- 509

trifluoromethylphenyh-5-phenyl-3H-imida

1 mnuuZGI 4 yl] 3H imidaLJ[ﬁé'@SI), ’”/z
idin-2-ylamine methanesulfgnate 7 .

M+-Hj
Prapso_cyuclonroovl-5-(4-fluck y P}ngi l-imid A AR ; L
35 B0 G aoraphany 5 (A Hidoro PLoST I S izl 496.1
4—y1]—3wnitro~pyridin»2~yl}-(I(R),2,2—t1'imeﬂw1~propy1)«~am11le ‘
39 {6-[2«-{2—ﬂuoro-6~triﬂuoromeﬂ1y1pheny1)~5—(4»ﬂuoro-phenyl)— : 546.2

3H—imidazol—4—yi]-3-11itro-pyridin—2—y1}~(1(R),2,2-trimethyl—
propyl)-amine :

406 | {6- [2-(2-chloro-6-fluorophenyl)-5-(4-fluaoro-phenyh)-3H- 512.2
imidazol-4-y1]-3-nitro-pyridin-2-yl} -{1(R},2,2-trimethyl-
propyl)-amine

Preparation 41
{6- [Zntert-EutyI~5~(4—ﬂu0roupheny1)—3H~imidazol-4—y1}~3 -nitro-pyridin-2-y1}-(2,2-
dimethyl-propyl)-amine '

Dissolve 1~(4—ﬂu0ro-phenyi)—2—[5wnitro—6—(2,2—dimethylpropylamino)upﬁidin-z-
yl]-ethane-1,2-dione (1.08g, 3.0 mmol) m glacial acetic acid, add ammonium acetate
(3.47g, 45 mmol, 15 equiv), and then add trimethylacetaldehyde (517 mg, 6.0 mmol, 2
equiv). Heat the reaction mixture to 100 °C for 1% and concentrate under reduced
pressure. Partition the resulting solids between ethyl acetate and water. Add NaHCO;
until gas evolution ceases. Wash the organic layer 5 times with saturated aqueous
NaHCO; and once with saturated aqueous NaCl. Dry the organic layer with Na;SQOa,
filter, and concentrate under reduced pressure to give the title compound as a yellow-
orange solid. (1.25g, 97% yield)

Exact MS: calc.: m/z =426.230 (M+H)"; found: m/z = 426.2313 (M+H)".
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yl]-3-(2,2-dimethylpropyl)-3H-imidazo[4,5-b]pyridin- 2- lamine
methanesulfonate 8 5-[2-(2,6-Difluorophenyl)-5-(4-fluorophenyl)-3H- 477
wiudag®lz4:y1 -3-(2,2-dimethylpropyl)-3H-imidazo [4,5 b] yrigips2s¥lamingezs
methanesulfonate 9 5-[2-tort-Butyl:5-(4-fluorophenyl)-3H-imidazol-4-yl]-3-
421 (2,2-dimethylpropyl)-3H-imidazo[4,5-b]pyridin-2- lamine :
methanesulfonate 10
5-[2-tert-Butyl-5-(4-fluorophenyl)-3H-imidazol-4-yl]-3- 405
cyclopropylmethyl-3H-imidazo[4,5-b]pyridin-2- ylamine methanesulfonate
11 5-[2-tert-ButyI-5-(2,4-deuorg%gl‘%&%tl-imidazoM- 439
yl]-3-(2,2-dimethylpropyl)-3H-imidazo[4,5-b]pyridin- 2- lamine
setbarmsyifonaim §23R- GfdanitdRii-6 Qr-dmsibpeenr SLimidazside

435 yII-3-(L.2.2-UimeloyropyliAtidmidazaléfoplidin 2 lamine
methanesulfonate 1 -5-{12-( ,6-Difluoro hen.yl)_-5-(4-fluoro§oh,er(1))é|}),;:~’{,i¢|-2
49 Btimicasstsion -1 2 erriwisty By DS AR 5] Py

yl]-%ﬁ@ﬁ?}ﬁ(é&lﬁ@@&yﬂ%ﬁﬁmf onAterdol) and 10% palladium on carbon (0.025 &)

5-[5-(4-Fluo

henyl)-2-(2-fluoro-6-trifl - 541 phenyl)-
DR R A BB DA S miCRE Sy A vt

filteiginpeniaming RleHanesqpats X ARRICEN 158 the filtrate to about 5 mk.,
Cyclopropylmethyl-5-[2-(2,6-dic Y5:(44f! -adpidaz

and fjeat R§|—¥" @%éb 7 ,g%]jpny}lngiE{%{%%Hrﬁﬁﬁebrge%gr%ﬁ%%a%%g reat

sodsiispedasionad (2yalopnuhtimsthyfiis 40 1ure-Bidkle BpREN|HesY Water (5
luorophenyi)-3H-<imidazeol: NKLQRY Adinnnadnia Qs Qith

mi a%‘%ﬁgﬁaét%@?}%&% vb‘i?ﬁ%]iﬁgich|oridg%ihydrate g%?%%%% 2‘1% rrlulnol) |

sanamdhenreans fRHUGrRLs. HrydaMMartyeH B 6P 6 enﬁ“&%élﬁc SO v

iR Satriated Anaous Nat GRS ¢ tignang FIGACIS GE)Ohdbfitefing

am%%ig[tgg ﬁlgorfe{%}l%n 5%(? ggzrésti%ndgsgge I(llg}’gpt(pl_%l I)ﬁijg Gree base is isolated and

then converted to the methanesulfonate salt by treatment of a MeOH-water solution with
methanesulfonic acid followed by lyophilization to give the title compound.
MS (ES): m/z =402 [M+H].

The compounds of EXAMPLES 2-14 may be prepared essentially as described in
EXAMPLE 1.

' MS (ES):
EXAMPLE Compound m/z [M+H]
2 : Sm{2—(2,6»Diﬂuomphcnyi)—5nphenyin3H—im‘1dazol—4~y1]— 459

3-(2,2—dimeﬂ1ylpmpy1}—3H-imidazo{4,S—b]pyridin-2—
ylamine methanesulfonate

3 5-(2-tert-Butyl-5-phenyl-3H-tmidazol-4-y1)-3- 387
cyclopropylmethy1~3H—irnidazo£4,5~b}pyridin-z—
viamine methanesulfonate

4 5—(2-Cyc10propy1-S~phe11y1—3H~imidazol—4—yl)—3-(2.,2~ 387
dimethyipropyl)w’a‘H—imidazo[4,5~b]pyridin—2-y1amme
methanesulfonate ‘

5 3~«(2,2—Dimethylpropyl)-S~[5-{4—ﬂuorophenyl)-2-(2- 527

fluoro-6-trifluoromethyiphenyl)-3H-imidazol-4-yi]-3H-
imidazo[4,5-blpyridin-2-ylamine methanesulfonate

6 3-(2,2-Dimethylpropyl)-5-{2-(2-fluoro-6- 509
triﬂuoromethylphenyl)—5-phenyl—3H-imidazol—4-y1]~
3H-imidazo[4,5-b]pyridin-2-ylamine methanesulfonate
7 5—[2—Cyciopropy1—5—(4—ﬂuorophenyi)—3H—imidazol—4- 405
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10 further with 5 ml, each of aqueous NaHCO3 and EtOAc. Filter the
mixture through a pad of the filtering agent. Wash the solid with 10 mL
W%ach of aqueoEs NaHCO3 and EtOAc. Separate the layers and extract
8paghaeys phase with EtOAc (10 mL). Wash the combin ' 5
phases with saturated aqueous N C;I (5 mL), dry with Mgsgﬁﬁﬁ%gwagr%}wb
concentrate. Dissolve the crude phénylenediamine in EtOH (5 mL) and
treat with 15 cyanogen bromide (1.0 mmol). Quench with saturated
agueous NaHCO3 (2 mL) and stir for 15 - 60 min. Dilute mixture with
T WateT (5 TRRLAIS ENrRsh Mo G2SH 2n(Ragdd sb)piiish the combined
organic phasgs\itheatdratedagueous NaCl (5 mL), dry with WO

209510794 B RIS 0RIN00025 (4 3thddgBad Fillek, concentratei’and
purify (siligagal-chaostiatoaptiyediyilinopyliy E-stepariddient beginning
with 100%0{pvRdii22eafnd e trarrmhionateMcOH: CH2C12 to give the
desired cosnpernds isdldtetimdrephonge- Hidmilazeltditid-the 421
methanes(m‘,aﬁhmwmtmypyﬂééﬁhm@ﬂé%@m%holunc n with
VB Tha Cotoamiot i E i S U ipared ssddia

. Th els AWIPLES. red essentiall
as descri aemnp@mwiué 8- imidago sl S-ElRmidpr £ (?g%ﬁﬁgound ink Y

[M+H]) 1 Qﬁﬁﬁﬁ%‘-‘s r7 (? 6= dlflllnrnnhnn\ll\ 5 (! 461
flubrophe %M@Rjﬁké’f@ %fiﬁiﬂomggear% éi %H lamine 437
methanes ﬁl@l@ﬂfﬁy@@ﬂﬂbﬁgrb‘ﬁwy ébg %og'henryl) 3H- 509

méﬁﬁane nfé’fé_g%gutyl -5 (5 ﬁfdrdpﬁeny'ﬁ Oy ridin-2-fangine
o{2-(2C |8‘ﬂo36_1ﬂa[ ) 8 ' ’fg’;’ﬁ?ﬁ% dlar%? %gol 475

a...- ay -‘\

13 LTy i SRy fApan 491
me aneLifnfl e( gy ]ia%fn gi‘ - __3_eJ -difluorophenyl)-5- 443
phenyl-3H-imidazol £3IE Shiig mmisgere%nwlne

) ranaie _1 R v  ORRBYRIEIYE - b .e.@"ﬂ"l enylsga-

phenyl)- 3H—nmdazol—4 -y1]-3-(1,2,2-trimethylpropyl)-
3H-imidazo|4,5-b]pyridin-2-ylamine methanesulfonate

EXAMPLE 13
3—Cyclopropyimethyi—ﬁ~{2«(2,6—dich10r0phenyl)«5—(4—fluorophenyi)—3H~imidazol—4-yi]-
3Hhimidazo[{i,5»-b]pyridin-2—y13mine methanesulfonate
Treat a suspension of (cyclopropylmethyl{ 6-[2-(2,6-dichlorophenyl)-5-(4-
ﬂuorophcnyi)-3H—imidazoi—4~yi]~3—nit1‘opyridin—2~y1}amine (0.250 g, 0.5 mmotl) in BtOH

(10 ml.) with tin dichloride dihydrate (0.5641 g, 2.5 mmol) and heat at reftux for 2.5 h
under nitrogen. Cool to RT and quench slowly with saturated aqueous NaHCO; (5 mL)
and EtOAc (3 mL). Add filtering agent to the resulting suspension aud dilute fhe mixture
further with 5 mL each of aqueous NaHCO; and EtOAc. Filter the mixture through a pad
of the filtering agent. Wash the solid with 10 mlL each of aqueous NaHCO; and EtOAc.
Separate the layers and extract the aqueous phase with EtOAc (10 mL). Wash the
combined organic phases with saturated agueous NaCl (5 mL), dry with MgSOq, filter and
concentrate. Dissolve the crude phenylenediamine in EtOH (5 mL) and treat with
cyanégen bromid; ¢1.0 mmol). Quench with saturated aqueous NaHCO3 (2 mL) and stir
for 15 — 60 min. Dilute mixture with water (5 mL) and extract with CHyClz (2 x 10 mL).
Wash the combined organic phases with saturated aqueous NaCl (5 mL), dry with



phenyl-3H-imidazol-4-yl}-3H-imidazo[4,5-b}pyridin-2- ylamine
methanesulfonate 21 5-[5-(2,4-Difluorophenyl)-2-(2,6-difluorophenyl)-3H-
495 imidazol-4-yl]-3-(2,2-dimethylpropyl)-3H-imidazo[4,5- b]
wHidine2-tgmine methanesulfonate 22

_5-[3-(4-Fluorophenyl)-l-methyipyr 4oI-4-yI}-311-1-3- 365
isobutyl-irnidazo[4,5-b]pyridin-2-ylamine methanesulfonate 23
5-[5-(4-Fluorophenyl)-l-methylpyrazol-4-y|]-3H-3- 365
isobutyl-imidazo[4,5-b]pyridin-2-ylamine methanesulfonate 24

Mgsgj ??g%sgéeszﬁ?&ﬁ%wlhggﬁgfpt@li@@gawwmﬁwy, 4Bing with a step
3H:3-isobutyl-imidaza[4,5-bipyridin-2:ylamine :
s T PR oy 13 5 Rt B aold & 5y e

desHEINiBEopiaminectitaat fanssiséomateop@ert it to the methanesulfonate salt by
3H-3-i ob}ﬁt -2-(3-phenyl:-l-isonropyvlpyrazak4-): 37 b b -
| nbRidesp[4,5-b]
“eaﬁmﬁlﬁgylg %(Be%lg-vr%% ﬁéi%égal%grtéte %X%H-Bk:ci)sobuc%yl-5-(3-phenyl-|-methyl
lyogl‘rﬁmmtiéayl)- 347 WO 2005/075478 PCT/1;S2005/000025 -35 dazo[4,5-b]
MS! -_Z-A%mrl?ﬂ-m;@ﬂnesulfonate _ .
1S butyl-5-(3-phenyl-pyrazol-4-yl)-imidazo[4,5- 333 vridin-2-ylamine
dl-methanesulfonate -(2,4-Difluorophenyl)pyrazol-4-yl]-3H-3-isobutyl- 369
dazpid Sspitiidin?-HEMMeIdEsetisanasy fepatpared essentially as described in
-(2,6-Difluorophenyl)-5-phenyl-3H-imidazol-4-yl]- 445

PCT/US2005/000025

EX 8B RHESH:imidazo[4,5-b]pyridin-2-ylamine _hanesulfonate

I -(2,6-Dichjorophenyl)-5-phenyl-3H-in-4-yl]- 491 MS (ES):

EXANMPEDY|propyl)-3H-imidazofesapmyntiin-2- mine methanesuffghEYHD
2-(256-DichiotbphenybyBapteh§HHid Wry-(4- 461

fluorophenyl)-3H-imidazol-4-yl}-3H-imi azof4,5-
b]pyridin-2-ylamine methanesulfonate

17 5-[2-»(2,6-Dichiorophenyl)—S‘(4-ﬂuompheny1)—3ﬂ- 509
imidazol~4—yi]-3—(Z,Z—dimeﬂ}ylpropyl)-3H-imidazo{4,5—
blpyridin-2-ylamine methanesulfonate

18 5—[2—(2~Chioro~6-ﬂuorophenyl)—Suphenyi—?»H-»imidazol— 475
4-y1}-3-(2,2-dimethylpropyl)-3H-imidazo[4,5-
bpyridin-2-ylamine methanesulfonate

19 3-Cyclopropylmethyl-s—[2~(2,6-diﬂuorophenyl)—5- 443
phenyi—3H—imidazol—4—yl]—3Hwimidazo[4,5—b]pyr'zdin-2—
ylamine methanesulfonate

20 3-Cyciopmpylmethyl-i-{2~(2,6—dich10ropheny})-5» 476
phenyl-3H-imidazol-4~yl} -3H-imidazof4,5-blpyridin-2-
ylamine methanesulfonate

21 5-[5-(2,4—Diﬁuorophenyl)Q—(Z,é—diﬂuorophenyl)-3H~ 495
imidazol—4~yi}-3-(2,2—dimethy1pmpyi)—3H—imidazo[4,5—
b]pyridin-2-ylamine methanesulfonate

22 5_[3-(4-Ftuorophenyl)- 1 -methylpyrazol-4-yl}-3H-3- 365
jsobutyl-imidazo{4,5-bJpyridin-2-ylamine
methanesulfonate

23 5-[5-(4-Fluorophenyl)-1 -methylpyrazol-4-ylj-3H-3- 365
isobutyl-imidazo[4,5-b]pyridin-2-ylamine
methanesulfonate

24 5-[3~(4-Fiuor0phenyl)—1~morpholinoethyipyrazol—4-yl]— 464
3H-3-isobutyl-imidazo{4,5-b}pyridin-2-ytamine
methanesulfonate

25 5~[3—(4-F1uorophenyl)~pyrazol~4—y1]—3H~3~isobuty1— 351
imidazol4,5-blpyridin-2-ylamine di-methanesulfonate
26 3H—3-isobutyl-S—(3~phenyl-1—isopropylpyrazol—4—y1)~ 375
imidazo[4,5-b]pyridin-2-ylamine di-methanesulfonate
27 3H-3-isobutyl-5-(3-phenyl-1-methylpyrazol-4-yl)- 347
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15

obutyl-3H-imidazo[4,5-b]pyridin-2-ylamine thanesulfonate
2-(2,6-Dichlorophenyl)-5-(4-fluorophenyl)-1H- 495
[]-3-isobutyl-3H-imidazo[4,5-b]pyridin-2-
winlamelotsylis3-isobutyl-3H-imidazo[4,5-blpyridin-2- azol-4-y fepatesylesminezs
methgn_esulfonate 34 5-[2-(2,6-Diefalorophenyl)-5-(2,4-dfluorophenyl)-1H- )
513 imidazol-4-yl]-3-isobutyl-3H-imidazo[4,5-b]pyridin-2- lamine
methanesulfonate 35 R-5-[2-(2-Chloro-6-fluorophenyl)-5-(4-fluorophenyl}-

507 3H-imidazol-4-yl]-3-(1,2,2-trimethylpropyl)-3H _imidazol4,5-bl-idin-2
lamine MethanesdlionateitxAnRrEnggi-methanesulfonate -

B~ tert] Bihyi-BqaufiicTapirbay)-BHamicizbR IR 2-dimethy fhropyl)-

2-methy mmm&ﬁm@bmﬂmmﬁﬁﬂm&mmnmmﬁ@%
i@8late [6-FAAR-DIRIBIEPHER ».r.’ ﬁﬁa%ﬁ?b& -3l
nitropyrigimEiaapiR pblmyiedE PSS, : ;

ERAMPLE-12- @édétﬂh@hﬁéfﬂr rﬁh?é?

yY thoacetate5 at
120 C oy g %txl:éﬁfcéﬁﬁla%@["aﬁ&’miﬁ ﬁ" fﬂ‘i IN HCI; Neutralize
Wlth satur vfr:n*f with

with saturétgd(ﬂbétgl I}\%;%\ i%'H"z 6320‘133' '11"‘ U'th@il_iayﬂ
gel chromzitsegil ’ﬁ’ﬁ%‘gﬂ "IE’t %& rg %18 )to%l:\r/gytrgz Itﬁi:

COmpous r}flammwne

cahverte dé% é] %g:?m%%mg% ?fg gg%% %ﬁﬁg@ir brgg lljk% &

| E)\Eﬁ\mg!_ HI. 15 e compounds of
EXAMY ._ R EVERSE §pgscr|bed N 495
E%E&MPL . 28in- ‘ :
el a -§_g%§@t ﬁ(ém C/ippitine36 WS (ES)
5-§§-tcnt- SILPQ ‘é%rﬁwq&%mggzgkﬂﬁﬁrﬁu@@héﬁ)ﬁ) 1H- 513

imidazol-4-yl]-3-isobutyl-3H-imidazo[4,5-b]pyridin- -2~
ylamine methanesulfonate

35 R-5-[2-(2-Chloro-6-fluorophenyl)-5- (4-fluorophenyl)- 507
3H-imidazol-4-y11-3-(1,2,2-trimethylpropyl)-3H- '

imidazol4,5-blpyridin-2-vlamine methanesulfonate

EXAMPLE 36
5—[2—§§_r1-Butyl—S~(4—ﬂuorophenyl)—3H—imidézol-4~y1]-3—(2,2~dimethyipropyi}~2—meﬂ1yl—
3H-imidazo[4,5-b]pyridine methanesulfonate
Reduce and isolate {6-[Z—E;ga“r_t_—butylwS»(4~ﬂuerophenyl)—3H—imidazoi~4-y1]—3—

nitropyridin-z-yl}—(2,2~d'1meﬂzy1propy1}amme (0.43 g; 1.0 mmol) as in EXAMPLE 1.
React the crude diamine with neat triethylorthoacetate at 120 °C overnight. Concentrate
and dilute with 15 mL IN HCL Neutralize with saturated NaHCO; and extract with
CH,Cl,. Wash the organic layer with saturated NaCl, dry with Na;SOy, concentrate, and
purify (silica gel chromataography, eluting with EtOAc:CH,Clp 50:50) to give the title
compound as a tan solid (0.11 g; 53% yield). The free base product 18 converted to the
methanesulfonate salt essentially as described in EXAMPLE 1. |
MS (ES): m/z =420 [M+H].

The compounds of EXAMPLES 37-38 may be prepared essentially as described in
EXAMPLE 36.



dinethyl-propyl)-2-methyl-3H-imidazo[4,5-b}pyridine methanesulfonate 38
5-[2-(2-Chloro-6-fluorophenyl)-5-phenyl-3H-imidazol- 474 4-yl]
-3-(2,2-dimethylpropyl)-2-methyl-3 H-imidazo [4, 5 b] yridine
onate EXAMPLE 39
VJ58?2%(%}36’%%}l!?‘fluorophenyl) 5-phenyl- %H -imidazol-4-yl]-3-(2,2- d)‘r:nTé% S)%PBF@S?/
-2-methyl 3H-imidazo[4,5-b]pyridiné methanesulfonate 5 Reduce
{6-[2-(2,6-difluorophenyl)-5-phenyl-3H-imidazol-4-yl]-3-nitropyridin-2- yl}
-(2,2-dimethylpropyl)amine essentially as described in EXAMPLE 16, and
then reaci the diamine in trimethylorthoacatate as describedjin BXSNBELE
E330nergire the free base as a @amplign@.11 g; 49% yield). The m/z (M+H]
mefhanesiipnaie-siithe SrsehastHsdognec-segsantially as describédin
EXAMPLE &mbhMSripR)- 1afeta A3 tktitzol e -¢dpypdineds, of
EXAMPLE Shtbad&s thimydre prepared essentially as described!in
EXAMPLE 3% -k SCHES)-6t4hGoph Syhdenired v AH- [ividpiol- 474
5-[2-(2,6-DiftylirdiRSnyiastisfopybphermyBRE4mgdazo[4,5-
imidazol-4-ylpgithe-oicthetesigfopyy-2-methyl-3H- imidaza[4,5-b] yridine
methanesulfonate 5-[2-(2,6-Dichlorophenyl)-5-(4- fluorophenyl) -3H- 508
imidazol-4-yl]-3-(2,2-dimethylpropyl)-2-methyl-3H- imidazo[4,5-b] yridine
methanesulfonate 42 3- Cyclorﬁ%ﬁ? %3195-[2 -(2,6-difluorophenyl)-S-

5.7343 PDeMYs3inain Cbﬁﬂ%r@iyj}ﬁrm@ﬂ%l 3Riidazesseb]yrigiylp-2-methyl-
methanesulfonate 43 3-Cyc thyl-5:[2- %hqulchmrophenyn 5474
phenyl-3H- |m|dazq'51[-&r$ﬂ% ﬁ&ﬁgﬁ—f%& 3yr|d|ne

5 methaaaw{iﬁnme 6415}\@3;@@@peﬂayh&apﬂhﬁiym&amdaﬁwmgtmm@g_2~
yl}- %%%‘gjmet% %n@ggpégtgﬁylgglg%g&%é 1§]WE 16, and then react

the diamine in mmethylorthoacatate as described in EXAMPLE 36 to give the free base

as a tan solid (0.11 g; 49% yield). The methanesulfonate of the free base is formed
essentially as described in EXAMPLE 1.
10 MS (ES): m/z =458 [M+H].

The compounds of EXAMPLES 40-45 may be prepared essentially as described in

EXAMPLE 39,
MS (BS)
EXAMPLE Compound m/z IM+H]
40 5-[2-(2,6-Difluoropheny!)-5-(4-fluorophenyl)-3H- 476

imidazol-4-y1}-3-(2,2-dimethylpropyl)-2-methyl-3H-
- | imidazoi4,5-b]pyridine methanesuifonate

41 5-[2—(2,6-Dichlorophenyl)—5—(%ﬂuorophenyl)@ﬁ- 508
imidazol-4-y1}-3-(2,2-dimethylpropyl)-2-methyl-3H-
imidazo[4,5-blpyridine methanesulfonate

42 3-Cyclopropylmethyl-5-[2-(2,6-diflnorophenyl)-5- 442
phenyi»?;H—imidazol-4—yi]-Z-methy}—?aH—imidazo[4,5-
blpyridine methanesulfonate

43 3-Cyclopropylmethyl-5-[2-(2,6-dichiorophenyl)-5- 474
phenyl-3H-imidazol-4-yl]-2-methyl- 3HM1m1dazo{4 5-
bipyridine methanesulfonate

44 5-(2-Cyclopropyl-5-phenyl-3H-imidazol-4-y1)-3-(2,2- 386
dimethylpropyl)-2-methyl-3H-imidazo{4,5-b]pyridine
. methanesulfonate
45 5—[2~(2,6~Dichlor0phenyl)—5—pheny1—3H—imidazol—4~y1}~ 490

3-(2,2-dimethylpropyl)-2-methyl-3H-imidazof4,5-




45 5-[2-(2,6-Dichlorophenyl)-5-phenyl-3H-imidazol-4-yl}- 490
3-(2,2-dimethyl ro yl)-2-methyl-3H-imidazo[4,5 WO 2005/075478
PCT/US2005/000025 -37- bl pyridine methanesulfonate EXAMPLE 46
[2e( 2 ro-6-fluorophenyl)-5-phenyl-3H-imidazol-4-yl]-3-(2.2-di
Wr%|o£;/(I§;-;%§|—:|ﬁ?lyi%midazo[4,5-b]pyridine r%zt_hanesulfonate 5 Redu(]:%1%%ﬂ[’](%%a/dh)25
[6-[2-(2-chloro-6-fluorophenyl)-5-phenyl-3H-imidazol-4-yl]-3-
nitropyridin-2-yl}-(2,2-dimethylpropyl)amine essentially as described in
EXAMPLE 15. React the diamine with refluxing neat triethylorthoformate
} for 22 an ARih I Afatasididppal 24 h. Purify and isolate the free base |
essentially as described in EXAMPLE 36 (0.11 g, 49% yield). Convert to
the methanesulfonate essentig|l %?ﬁgbed in 10 EXAMPLE 1. MS
(ES): m/z = 460 [M+HJ. The s of EXAMPLE 47-48 may be
s.[DeParest e sSRntialicas et il EXAMPIAETAE S ey ERambLE-
Compound rn/z [M+H] 4 g .
5-(2-Cyc|opropyl-§¥6 e%%ﬁ%ém}%%?glﬂ?g a%egu(lfg%% 372
5 dimettiyteropyD3Himiddr 8 eBpyitirehmetriresifrt Bl 48
. 2-[2-62, G- Diflugro ReANRE R #-lsc430d in EXAMPLE 15.
mtr?§hérﬁ’i%a%[ﬂ???§]%§%}{d?rﬁé metha}}gs%ﬁ%%g 15 E>§SA%§E/|5PL 4
ReaSt [B dLEItora e SE SR BYTHYSS GRIRaA £95. &ﬂ?ﬁ%%%%%‘ti‘%-b]
add[}%&}?&@;hﬁlpﬁ@jﬂe{]g&l i g@gﬁifagmgeaaidemém%mmtmm@mwgﬁ 36
.6 mmol) to a solution of 2-isqbut inQ-3- 20 .. "y
(0. o BTl STV ) - B ST PR e SR S 6 27
10 ExXAWmDEn 25 mL of 1:1 THF:H20, in the presence of NH4OH (8.70 mL,

s e it

The compounds of EXAMPLE 47-48 may be prepared essentially as described in

EXAMPLE 46.
MS (ES):
EXAMPLE | Compound miz [M+H]}
47 5.(2-Cyclopropyl-3-phenyl-3H-imidazol-4-yH)-3-(2,2- 372
dimethylpropyl)-3H-imidazo[4,5-b]pyridine
methanesulfonate
48 512-(2,6-Difluorophenyl)-5-phenyl-3H-imidazol-4-yl}- 430
3-isobutyl-3H-imidazo{4,5-b]pyridine
methanesulfonate

15
EXAMPLE 49

5—[3-(4~Flu0r0phc—:nyl)—1~isopropylpyrazol—4«yl]-3H—3-isobutylimidazo[4,S-b]pyridinMZ«

ylamine di-methanesulfonate

Add sodium hydrosulfite (2.55 g, 14.6 mmol} to a solution of 2-isobutylamino-3-
20 nitro~6~[3—(4-ﬂuofophexiyl}-1—isopropylpyrazol—4—yl]pyridinc (0.50 g, 1.27 mmol) in 25
mL of 1:1 THF:H,0, in the presence of NH,;OH (8,70 mL, 32% in Ho0O). Dilute with
water {25 mL) after 2 h. Extract with EtOAc (100 mL), dry with MgSOy, and
concentrate. Dissolve the residue in 1:1 CHCly:EtOH (25 mL), add cyanogen bromide
(0.16 g, 1.51 munol), and stir for about 48 h. Concentrate and purify the residue (silica gel
25  chromatography, eluting with EtOAc:MeOH 16:1). Recrystallize from diethyl



water (25 mL) after 2 h. Extract with EtOAc (100 mL), dry with MgSO4,
and concentrate. Dissolve the residue in 1:1 CH2CI2:EtOH (25 mL), add
cyanogen bromide (0.16 g, 1.51 mmol), and stir for about 48 h.
waanseMate and purify the residue (silica gel 25 chromato NG
with EtOAc:MeOH 16:1). Re‘crystqgig_e from diethyl WO 20%%?&%5427&!8%&%5
PCT/US2005/000025 -38 ether:heéxanes to provide the free base (0.44 g,
88%). Convert to the methanesulfonate essentially as described in
EXAMPLE 1 (58% yield). MS (ES): in/z = 393 [M+H]. 5 The compounds of
etheEMAMBLE 5Q-8mR)be Rrenared £ ssshtialyastesdrbedinnExAMmAE E

49. MS (ES): EXA ound milz [M+H] 50
esseBUMIYAY ¢ bﬁddﬂ%%%ﬁzy%y& : iisob[utyl- %89
MS BEEimiaazoBd SEblpHlidin-2-ylamine di methanesulfonate 51

5-[2-(2-Fluoro-6-chlorophenyl)-5-phenyl-1H-imidazol- 461 4-yl]-3-is

obutyl-3 H-imidazo[4,5-b]pyridirr2-ylamine methanesulfonate 52

5-[ 3Gy Elonamds P AWbHE B dazekd Hlpfepdiid essentially as described in

isobutyl-3H-imidazo[4,5-b]pyridin-2-ylamine methanesulfonate 53
EXAMNFIE. #li0r0-6-trifluoromethylphenyl)-5-phenyl-1H- 495

imidazol-4-yl[-3-isobutyl-3H-imidazo[4,5-b]pyridin-2- ylamine| MS (ES):
ExReiErEsulfonate 54 5-[2-(2-Rilsaipeinehiorophenyl)-5-(4-fluoropfeByiH]-

Z78) imidazofzduBuisobuiyt3iHRideizap st biiydieb2tiamine 389

methanesuifdnate £5{8:$bisypdpy-SaphaniiH-imidazol-4-yl]-3-isobutyl-

375 3H-iminzzeddsbHoimyeidin-2-ylamine di methanesulfonate 56

5-r (2-FIUGrHE & Ailuos frethytipenyl)-5-rheay s 3B-mRBBpHenyl- 401

IH-imidaz mq;mpgs@mm@@midamm,5-b]pyridin-2—y1amme

methanesulfonate

52 S—[EuCyc}opropyl—5-pheny1—1H—imidazol—4—yl]—3— 373
isobutyl-3H-imidazo[4,5-b]pyridin-2-ylamine
methanesulfonate

53 S~I2—(Z—Fluoro-6-triﬂuor0methy1phenyl)—'S-phenyl—1H— 495

imidazol-4-yl}-3-isobutyl-3H-imidazo[4,5-b]pyridin-2-
viamine methanesulfonate .
54 5.[2-(2-Fluoro-6-chiorophenyl)-5-(4-fluorophenyl-1H- 479
imidazol-4-yl}-3-isobutyl-3H-imidazo[4.5-b]pyridin-2-
yiamine methanesulfonate

55 5-[2-isopropyl-5-phenyl- 1H-imidazol-4-yl]-3-isobutyl- 375
3H-imidazo[4,5-b]pyridin-2-ylamine di-
methanesulfonate

56 5-[2-(2-Fluoro-6-triffucromethylphenyl)-5-(2,4- 531

difluorophenyi-1H-imidazol-4-yl}-3-isobutyl-3H-

imidazo[4,5-b]pyridin-2-ylamine methanesulfonate

57 5 [2-tert-Butyl)-5-(2,4-difluorophenyl- 1H-imidazol-4- 425

yl}-3-isobuty1—3H~imidazo[4,S-b]py1'idin-2—y1amine

methanesuifonate

58 5-[2-Isopropyl)-5-(2,4-difluorophenyl-1H-imidazol-4- 411
yl]«?)misobutylw3H—imidazo{4,S—b]pyridin—z-ylamine '

methanesulfonate

59 5-[2-(2-Fluoro-6-chlorophenyl)-5-(2,4-difluorophenyl- 497

1H-imidazol-4-yl}-3-isobutyl-3H-imidazo {4,5-

.| blpyridin-2-ylamine methanesulfonate

60 5-[2-Cyclopropyl-5-(2,4-diftuorophenyl)- 1H-imidazol- 409

4—y1}—S—isobutyl—BI—Inimidazo[4,5—b]pyridin—Z—ylamine
methanesulfonate
61 5-[2-Cyclopropyl-5-(4-fluorophenyl)- 1 H-imidazol-4- 391

yl]-3uisobutyi—3Hwimidazo[4,5-b]pyridin—2—ylamine di-
methanesulfonate




imidazo[4,5-b] yridin-2-ylamine methanesulfonate 57
5-[2-tert-Butyl)-5-(2,4-difluorophenyl-1H-imidazol-4- 425
yl]-3-isobutyl-3H-imidazo[4,5-b]pyridin-2-ylamine methanesulfonate 58
wor ilspropyl)-5-(2,4-difluorophenyl-1H-imidazol-4- 411 5 i92005/000025
yl]-3-isobutyl-3H-imidazo[4,5-b]pyrigijn-2-ylamine methanesulfonate 59
5-[2-(2-Fluoro-6-chlorophenyl)-5-(Z,4-difluorophenyl- 497
1H-imidazol-4-yl]-3-isobutyl-3H-imidazo[4,5- b] ridin-2- lamine
methanesulfonate 60 5-[2-Cyclopropyl-5-(2,4-difluorophenyl)-1H-imidazol-
X A9 4~y 3-50R W nli-sonidadeldpbehipy iitinnzddamhingl]-3- 407

methanesufpnaie G1 dnldatafeloprpeyidn:(@-flaotaplienyl)-1Hrimidazol-4-
391 yl]-3-isehubytsatietmidazo[4,5-b]pyridin-2-ylamine di-
methanesulfonate WO 2005/075478 PCT/US2005/000025 -39 62
5-[2-tert-Butyl-5-(4-fluoropheryAMHARidE7z0l-4-y1]-3- T 407
N tyl-3H-imidazo[4,5-blpyridin- inedir fyeth PRiGidazo[4,5-
N gg%@ggségwp% hhPinidin §ﬁé§9£mg£oﬁa m@ges&ﬂt@ [
5-[2-(2,6-Difluoropiesidjrs2f em B iimeiad SomagiEass obutyl-3H-imidazo
5 [4’?2 pyRetin=2ryld siiNsdinethyliannamidine: sietbix-yl]-3-isobutyl-3H-
~ N-{5-[2,6-difluorophenyl)-5-phen I-3H-im'%zzol-4§1_l§3aisog VERE 1 (0.10
IM1W@%ZMWWE9%?H?H%‘%}SEJS§P§H BLARUMPES esttivad in -~
o, ORXAMBLE, & (S fngiQi2amaninil itdeiNyllimethyiformalin 2lé oim@ityltolnene
acetal (0.05 mL, 0.4 mmol) in toluene {1.5.mL) for in
IR Ry B el e U e
withacetonRiile) dexinvertled thitlavechegoiepreneung) (LIS (ES): miz = 500

[ {]. The of EXAMPLE 64 may be prepared essentially as
10 _Msof%git’fi‘{éﬁg@%& 63. MS (ES):

The compound of EXAMPLE 64 may be prepared essentially as described in

EXAMPLE 63. .
MS (ES):
EXAMPLE | Compound m/z [M+H]
64 N’-{ 5-12-(2,6-Dichiorophenyl)-3-phenyl-3H-imidazol- 533
4-y1]a3~isobutylw3H~imidazo[4,S—b]pyridin—2~yl}—N,N—
dimethylformamidine
15 EXAMPLE 65

N*-{5- [2-»(2,6—Dichlorophenyl)»3—methyl»S—phenyL?;H-imidazoi—4~—yl] -3-isobutyl-3H-
imidazof4,5-b]pyridin-2-yl }-N,N-dimethylformamidine
Stir N*-{ 5—[2—(2,6-dichlorophenyl}»5—pher1y1~»3H-imidazoI—4—y1]-3—isobutyl~3H—
imidazof4,5-b]pyridin-2-y1}-N,N-dimethylformamidine prepared essentially as described
20  in EXAMPLE 63 (0.10 g, 0.188 mmol}, iodomethane (0.040 g, 0.282 mmol), and Cs:CO3
(0.09 g, 0.28 mmol)} in DMF (1.5 mL) at RT for about 24 h. Extract with EtOAc and
wash with water (3x), saturated aqueous NaCl, then dry over NapSOy. Filter and
éoncentrate to give a mixtare of methyl isomers. Purify (silica gel chromatography)
eluting with 1:1:0.4 CH,Cly:acetonitrile:hexanes to give the title compound (0.02 g).
25  MS (BS): m/z =548 [M+H].
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EXAMPLE Compound mlz [M+I3[} 64
N'-{5-[2-(2,6-Dichlorophenyl)-5-phenyl-3H-imidazol- 533 4-yl]-3
-isobutyl-3H-imidazo[4, 5-b]pyridin-2-yl } -N,N- dimethylformamidine 15
WEBXASIPEESS N'- | PCT/US2005/000025
5-[2-(2,6-Dichlorophenyl)-3-methyl-8-phenyl-3H-imidazol-4-yl]-3-isobutyl-3
H- imidazo[4,5-b]pyridin-2-yl }-N,N-dimethylformamidine Stir N'-{
5-[2-(2,6-diehlorophenyl)-5-phenyl-3H-imidazol-4-yl]-3-isobutyl-3H-
imidazo[4,5-b]pyridin-2-y|}-N,N-dimeﬁ%f mamidine prepared essentially
as described 20 in EXAMPL%%. g8 .188 mmol), iodomethane
(G940, B 2B inHeky RRAESR CORMBNB - B2 Brmbrbh 1 BidiFu(l:SHhL )

at RT for about 24 h. Extract §1 'T:gt)O and . wash with water (3x),
saturated aqueous Na‘&{f%’xﬁ r}? \)%%ﬁ\rl‘a §]6]R.HEilter and concentrate to

giveaantiktyfe[ of e ighisaptensy PImptsiiSaphen dhiBhisxsgraphy)i-3-

with.1:1:0.4 12:acatenfitilenexenesdniMededitle 0.04 mol) i
bco%"%?siu%l&%%&gg%@5%@@:%= 548 [M+H]. WO 25[’:(35/0754732{l >
or 30 min. Coolto RT. Add

1:1 pEAAUS2O0SOboRE L REMBLrmES at 100 °C

cuRa A S RIURaRe3- BIe b Rt - iidai kbt Grinnh (yt:aot
A- |midazo[4,5-b]pﬁ/gridin-Z-yIamine Heat N'- b with tod aqUeons

the BOPPsGRRARRISTOB RIS ERPRRE SHRE T ST BATOI AR iy B ee 24

Na(SQlU Y hNdmiagol4, Sitdpyriditvibyli=NeNedime thy ickrramiived ©.02 &),
0.04 mol) in %ﬂa%ﬁl acetic acid:concentrated HCI (0.6 mL) at 100 C for

MSSEMin? ()‘o‘I1 8 AUd CH2C12 and water, neutralize with 5N NaOH to
about pH = 7 with rapid stirring. Extract the aqueous phase 3x with

CH%%%%@%%%%%%@@@%M& 2 With SRS AgusQus AREkand

dry over Filter and concentrate to give the title compound (0.02
EX/YMEDEWS. (ES): m/z = 459 [M+H] The compound of EXAMPLE 67 may be

prepared¢ssentially as described in EXAMPLE 66. MS (ES):| EXfSMBRE
gsampeynd m/z [M+H]) 67 Compound m/z IM+H]
5-[¢% 2, 6-Dighniomheilooptetiy)-5-mbenls3itedd B H- 493
iridazol-4-wiid-seusil-3 Hsimickd ATimibipy i kdpyridin-2-
viamine
EXAMPLE 68

3-(2,2-Dimcthyipropyl}«Sm(S-phenyl—3H~{1,2,3]triazol~4—y1)—3H—imidazo[4,5-b]pyridin~2—
ylamine methanesulfonate

Suspend (2,2-dimethyl-propyl)-{3 -nitro-6-(5-phenyl-3H-[1,2,3Jtriazol-4-
yDpyridin-2-yljamine (0.180 g, 0.51 mmol), and 10% Pd/C (0.025 g) in EtOH (10 mL)
and stir at RT under a balloon containing hydrogen for 5 h. Filter the reaction mixture
using a filtering agent and concentrate to approximately half the reaction volume. Use the
diamine immediately without further isolation or purification (MS (ES): m/z 323 (M +
H}, and treat with cyanogen bromide (0.09 g) in BtOH (5 mL). Stir under nitrogen for 3.5
h, quench with saturated aqueous NaHCO3 (2.0 mlL), stir, dilute with CHpCl; (5 mL) and
H,0 (5 mL), and separate the phases. Extract the aqueous phase with CHCly (2 x 5 ml),
wash the combined organic phases with 5 mL each of HyO and saturated aqueous NaCl,
and dry with MgSQ,. Filter and concentrate. Purify the residue (silica gel
chromataography, eluting with 4:96 2.0 N ammonia in MeOH:CH,Cl,) to give the free
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ylamine 15 EXAMPLE 68
3-(2,2-Dimethylpropyl)-5-(5-phenyl-3H-[1,2,3]triazol-4-yl)-3H-imidazo[4,5-b
]pyridin-2- ylamine methanesulfonate Suspend
wiZodimaiayl-propyl)-[3-nitro-6-(5-phenyl-3H-[ 1,2,3]triazol-4r/us200s/000025
yl)pyridin-2-yllJamine (0.180 g, 0.534 nmol), and 10% Pd/C (0.025 g) in
EtOH (10 mL) 20 and stir at RT under a balloon containing hydrogen for 5
h. Filter the reaction mixture using a filtering agent and concentrate to
approximately half the reaction volume. Use the diamine immediately

paseWithawiure! isalatientiopaefichtion tMS¢ES). nVeGRB IRcr spiptigngvith

et YRR BroTde (09N IR (8 Bk Sfipldeloirgoeo

agueous'NaHCO3 (2.0 mL), stir, difute
MS VEEh: GHZ2€ 328 Bvirijand 25 H20 (5 mL), and separate the phases.
Extract the aqueous phase with CH2C12 (2 x 5 mL), wash the combined
organic phases with 5 mL each of H20 and saturated aClib acpd
dryThitkaugsods PEK AMFESHERt A8y bﬁﬂﬁﬁﬂ&‘%&%ﬁﬁ‘%}é&‘ ifgsger oo

gography, eluting with 4:96 2.0 N ammonia in McOH:CH2CI2) to
give the f'ee WO.2005/075478 PCT/HS2005/000025—44h

o> i
UOUUZ9 ~H1I UADL. L0

the methanesulfonate salt by tr atment f a MeOH-water sol Jtlgpz H.D
Ewm lllfnmanld fnllnum:ml

vvvvvvvvvv _ - izaton lUl gﬁmc titt wnmuna
(097 g, 39% § %]P gey éﬂmm ﬂ%‘f :;f .compounds of

EXAMPLE are ent| as descrlbed in EXAMPLE

68.MS n: EANIT O - 350
3-(%2-Dirh t%@%ﬂ% : ?J fgg br%/\% Cg@@il 2,3
]trlazol -4-y lamm?mﬁ [] S %g in-Z- ylamine methanesulfonate 70

E% topt 559(9 EMLEEH 1 I trhazol-4- 332
1,2,3]triazo ? g @rgl,yéamlne methangsulfonate 71
3-Cyclopro If%z( <iphenyl -3H-[ 1,2,3]triazol-4- 332
yh=8H=imidazoi4,5-bjpyridin-Z-ylamine methanesulfonate

EXAMPLE 72

5- [2~(2-Chloro~6-ﬂuoropheny1}—5—phenyl— 1H-imidazol-4-ylj-3-isobutyl-3H-
{1 2. 3triazolol4,5-b]pyridine methanesulfonate

Add dropwise a solution of 6-[2-(2-chloro- -6-fluorophenyl)-5-phenyl- 1H-imidazol-
4-y1}-N*-isobutylpyridine-2,3-diamine (1 1 g, 2.52 mmol) in CH>Cl (9 mL) and 50%
aqueous AcOH (O mb)toa schution of sodlum nitrite in water (0.1 mL)(0.184 g, 2.66
mimol). Stir the reaction mixture for 15 min, add additional CH,Cl, and wash the organic
layer with a saturated aqueous solution of NaCl, agueous NaHCO3 (5%, dry with
MgSO4, and concentrate. Purify the residue (silica g gel chromatography, eiutmg with 4:1
to 1:2 hexane:FtOAc) to give the free base (70%). MS (ES): m/z =447 [M+H} Add
0.34 mL of a I M solution of methanesulfonic acid in CH,Cl,:MeOH 9:1 to a solution of
the free base (0.15 g, 0.336 mmol) in 10 mL CH,Cly:MeOH 9:1. Stir the solution 5 min,
concentrate, and triturate the white solid in diethyl ether. Filtes the solid to provide the
title compound (71%).
MS (ES): m/z =447 [M+H].

The compounds of EXAMPLE 73-75 may be prepared essentially as described in
EXAMPLE 72.
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EXAMPLE 72

5-[2-(2-Chloro-6-fluorophenyl)-5-phenyl-IH-imidazol-4-yl]-3-isobutyl-3H- 10

[1,2,3]triazolo[4,5-b]pyridine methanesulfonate Add dropwise a solution of
wer [Reeehlnro-6-fluorophenyl)-5-phenyl-IH-imidazol- PCT/US2005/000025

4-y|]-N2-isobutyIpyridine-2,3ldiamLQ§_(1.1 g, 2.52 mmol) in CH2C12 (9

mL) and 50% aqueous AcOH (9 mL) to a solution of sodium nitrite in

water (0.1 mL) (0.184 g, 2.66 mmol). Stir the reaction mixture for 15 min,

add additional CH2C12 and wash the organic 15 layer with a_saturated

agueous solution of NaCl, aqueous NaHCO3 (5%), dry with Mg%@g?fd
EICQRDPORate. Purify the residud(gilipenyd , LtHE (1}

10132 hexaniEaBAR Wmﬁ%a@aﬁklﬁﬂ%ﬁ%‘&@: zl7 —44@7 .
[M+H]. Ad3-Bed4ty3Bf[a.2. Mtsatatif. sbiaetbResulfonic acid in
CH2C12: Me®rgsiliongiso|ution of the free base (0.1 n g-0.336

mim mn
S AATARNEL I/ T

107éL CH Zﬁii%@@b@?@ﬁﬂﬁéé@lﬁﬁ%ﬂ@ﬁ?ﬁ’ﬁ‘?g erftrate, &id
triturate therinweosotidlR-diebH other L EREP RN 1o provide the title
compoun ﬂmwd qmmertﬁame Quato 47 rl\/l.u_n The S

EXAMPLEY g}%&% ‘%aé‘él;%r IEdin 25
EXAMPLE‘1?%‘“&\*/&33 BIp78 000025 -42 MIS (ES):

EXAMPL FE rl\nu_n\ 73

5-[2-(2,6- chhlorophenyl) 5 phenyl IH imidazol-4-yl]- 463
3 isobutyl -3H-[1,2 3]triazo|o[4 EWHHfﬁéﬁmethanesulfonate 74

2 O idi ulfonic
azo- _;ﬁ‘_lk\;% P gﬁ% [1 2 i neranhenhddd: ﬂgﬁb]%{éne -3-gulfoni

triazolo[4,5- b} idine methanesulfonate

75 5-[2-tert-Butyl-5- (mmrwh&ﬂﬁm}dfﬂlﬁ*ﬁﬂ&%]l Lon9if:-3- 393

sobi 3ok glinzpleld S-bloxodingcmeibagontiianie EXAMBIE 70
2-Amino-5-(2-tort-butyl-5 I-3H- |m|dazol 4- yl)lmldl%zﬂé &]%I’Idlne -3
sulfenifowid diatetentaeids| @i el FoRiga Yy lacetaldehyde (

0.6 mmol) and ammonium acetate (O 23 g, 3 mmol) in AcOH (5 mL) at 90 °C for 4 h.
Cool to RT. Dilute with a saturated aqueous NaHCO3, and extract with EtOAc.
Concentrate the organic phase and purify (silica gel chromatography, eluting with 135:1
CH,Cl:MeOH) to give the free base (35%). MS (ES): m/z =438 [M+H]. Add 5.4 plof
4 solution T M methanesulfonic acid in CH,Cl;:MeOH 95:5 to a solution of the free base
(0,02 g, 0.054 mmol) in 5 mlL CH,Cly:MeOH 95:5. Stir the solution 5 min, concentrate,
and triturate the white solid in diethyl ether. Filter the solid to give the title compound
(71%).

MS (ES): m/z = 440 [M+H].

The compounds of EXAMPLE 77-79 may be prepared essentially as described n
EXAMPLE 76.

MS (ES):
EXAMPLE Compound m/z IM+HD
77 2-Amino-5-[(2-fluoro-6-chlorophenyl)-5-phenyl-3H- 512

imidazol-4-y1)Jimidazo[4,5-b]pyridine-3-sulfonic acid
dimethylamide methanesulfonate
78 7-Amino-5-[(2,6-dichlorophenyl)-5-phenyl-3H- 528
imidazol—4—y1)]imidazo{4,5—b]pyridine—3-su1f0nic acid
dimethylamide methanesulfonate

79 2-Amino-5-(2-teri-butyl-5-(2,4- dlﬂu01ophenyl)~3H- 476

[ PPN, T TV V-V PR, o S -0 i DOl 2 ) naslfmees oy
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5 Heat a mixture of
2-amino-5-(2-oxo-2-phenylacetyl)imidazo[4,5-b]pyridine-3- sulfonic acid
dimethylamide (0.07 g, 0.20 mmol), trimethylacetaldehyde (65 I, 0.6 mmol)
wald@mrmepRium acetate (0.23 g, 3 mmol) in AcOH (5 mL) at,Q0-&d0k4Ma0as
Cool to RT. Dilute with a saturated | agueous NaHCO3, and extract with
EtOAc. Concentrate the organic phase and purify (silica gel
chromatography, eluting with 15:1 10 CH2C12:MeOH) to give the free
base (35%). MS (ES): m/z = 438 [M+H4. Add 5.4 | of a solution 1 M

methane Syl ALY Ifd 26l R MeHIDE B taiHeatutioh of the free base l
(0.02 g, 0.@54-mynehids HeMaGHAGIAMeOH 95:5. Stir the solution 5 min,

concentrate, and triturate the white solid in diethyl ether. Filter the solid to
give the title compound (71% éﬁ\%%égg) n?/z = 440 [M+H]. The
compounds of EXAMPLE 77-79 may beé prepared essentially as described
SR X ANBLDBehB) (& Blerm XA P g dpSufrdpropaper i pLgay])-3H-
Z'Amin0'5'[(2-ﬂ I gl Ly - H%lﬂé&le ilfgnatg
imidazoI-4-yl)fﬁ%§§£§%ﬁ{)@%%%g§ﬁonic acicsli§ dime %Iam&%
mehanesiorREITePRoRRIHE GO 26 HichIBEIhEHyT) p‘h HOTOBRE DS

Lphef.mi—qgﬁmiﬁ%&@—iﬂ HuBrIRyrigings 3asrfenicracidnslinstinydaenitimmide

methanesulfonate 79 2-AminQ-5-(2-tort-butyl-5-(2 4-difluoro N-3H-.
(0118, REP TR AT AU A0 pOGa A 1t Be e clfrae
(10 IS agol Arydividazof Srblind iNsiecDs (IfdnitJearid sdifethylafsgeate the

- methanesulfonate EXAMPLE 80 roani
layegs an ,%gﬁ%gﬁgb%aegﬁry 55 %%iiﬁ-%ﬁq}m%rgzto‘?g-y%ﬁ%c-(%‘f[g% gﬁ%r-g?ssljoﬁgnyl)-
conBhirimidad ofiBbiimdie- Shytawaing rkthaltisamfher AP hidible of

‘-Etol}{wga%ne_%éﬁg!%?iﬁ Eﬁ%&?ﬁéﬁﬁ@%@s[éw@t@e@iﬂwaa@@tmylg—,%%). MS (ES):
DhenyigH:

eny imidazol-4-yl]-pyridin-2-yl} amide (0.37 g, 0.79 mmol.
Wz@aa@wﬁ}omwm@?@wwéﬁ%ﬁ SRR P S e}‘té&‘s"é @
5.1 49 pone L immeihvienashierideide. Concentrate the solution and add diethyl
ether. Filter the solid, and dry to give the title compound.

MS (ES): m/z =495 [M+H].

The compounds of EXAMPLE 81-91 may be prepared essentially as described i
EXAMPLE 80.

MS (ES)
EXAMPLE Compound : mfz (Vi+H)

81 3-Butyl-5-[2-(2 6-difluorophenyl}-5-phenyl-3H-imidazol- 445
4-y1]~3H~imidazo[4,5—b]pyridin—zwylamine
methanesulfonate

82 3—Butyl-ﬁm{2—(Z—ﬂuorophenyl)—S—phenyl—?:H—imidazol#- 427
y1]-3H-imidazo{4,5-b]pyridin-2-ylamine, di-
methanesulfonate

83 3—Butyl—S—[2~(2-chlom—@ﬂuorophenyi)—5-pheny1—3H- 461
imidazol-4-yl]-3H-imidazo[4,5-b]pyridin-2-ylamine
methanesulfonate ‘

84 3-Butyl-5-(2-tert-butyl-5-phenyl-3H-imidazol-4-yl)-3H- 389
imidazo[4,5-b]pyridin-2-ylamine methanesulfonate .

85 3—Buty1»5-{2«(2wﬂuoro—é-triﬂuoromcthylphenyl)é—phenyl— 495
3Y-imidazol-4-yl}-3H-imidazo[4,5-b]pyridin-2-ylamine
methanesulfonate

86 2-Amino-5-(5-(phenyl-2H-{1,2,3}triazol-4- 385
yl)imidazo{4,5-b]pyridine-3-suifonic acid dimethylamide
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(10 mL) for 12 h at RT. Add saturated NaHCO3 (10 mL) and stir for 1 h.
Separate the layers and extract with saturated aqueous NacCl. Dry the

organic la

yer over NaSO4, 10 concentrate and purify (silica gel

ool g\phy, eluting with a gradient of 40:60 EtOAC:hexanes to _ _
g%:gga@%%c:hexanes) to give the free base (0.21 g, 54%). ﬁ%@??”%ﬂm”
= 495 [M+H]. Add methanesulfonic acid to a solution of the free base in 1

mL o.f a 5:1 mixture of methanol:methylene chloride. Concentrate the
solution and add diethyl ether. Filter the solid, and dry to give the title

CORAPOUNT 515 WS s) e E T ATR My bl e % S @HeAGMBHS Of EXAMBLE
81-91 mayha;psesass esgebpiay asdRectEd-imiEXAMPLE 80. MS
(ES): EXAMBR:Eieomperndnuihidniiotle

3-Buityl-5-[2-(2 e=diflueriophray) -SHpherin:8H+iyijdhzmlopks-2- 439
4-yl]-3H-imigzaid) 3] pyiidii2; fiaipinelinietiamesulfonate 82
3-Butyl-5-[2n@hinendfireteyl)-5-phenyl-3H-imidazol-4- 427
yiTgaH-imidazol4shipidisReptaningetiviihmndsionate 383 529
3-Butyl-5-[2RsrlomstHitugropHenyszepharyip$tidid@tylamine
imidazol-4-yikBkhéstideradd, 5-blpyridin-2-ylamine _methanesulfonate 84
3-Botyl-5-(2-terh Ayl boghiunyledhbaylid pdledyy 3 Hn @B golirhidazo[4, 514]
idin-2-y|anpmg}m@tbameslﬂm}ﬁamngSH~imidazo{4,5—b]pyridin—Z—
3-Butyl-5-[24@nfisoneBarfiubeoaiethylphenyl)-5-phenyl- 495
3HBimidazob-ByijsHE e A 5-B)fydidirry mibsHnethanesulfondte
86 2-AminouBi(BxHery 32 dAzslitia Aracidws2-Vanidazo[4,5:b]
dine-3-sulfchithaspiuipnsttyiamide WO 2005/075478

PCT/US2005/000025 -44 87
5-[2-(2-Fluoro-6-trifluoromethylphanybr 5 phenyl-3H- 545

S o azor. 3-511 A TSRSl A T f ¥ B M 2-

ylamine

Bubble with nitrogen a suspension of 2-tert-butyl-4-(4-fluorophenyljoxazole

(0.145 g, 0.66 mmotl), 5-bromo-3-isobutyl-3H-imidazo[4,5-bipyridin-2-ylamine (0.355 g,
1.32 mmo}), cesiom carbonaie (6.06 g, 18.6 mmol), palladium (1) acetate (0.201 g, 10%)
and triphenylphosphine (0.14 g, 0.07 mmotl) in DMF (1.5 mi.). Heat the reaction at

100 °C overnight, cool to RT and partition between EtOAc and saturated aqueous NaCl.
Wash the organic layer with saturated aqueous NaCl. Dry with Na»SOs, filter,
concentrate, and purify (silica gel chromatography, eluting with 2% of 2M
ammonia/MeOH in CH,;Cl, to give the title compound (0.07 g, 34%).

MS (ES): mv/z =408 [M+H].

The compounds of EXAMPLE 93-96 may be prepared essentially as described in
FEXAMPLE 92, with the free base converted to the methansulfonate essentially as
described in EXAMPLE 1.

MS (ES):
EXAMPLE Compound mfz (M+H)
93 5-[2-tert-Butyl-4-(2,4-difluorophenyljoxazoi-3-yl]-3- 426
isobutyl-3H-imidazo[4,5-b]pyridin-2-ylamine
methanesulfonate
94 5-[4~(4-Fluorophenyl)-2-isopropyloxazoi-5-yi]-3-isobutyl- 394
3H-imidazo]4,5-blpyridin-2-ylamine methanesulfonate




88 5-(2-tert-Butyl-5-phenyl-3H-imidazol-4-yl)-3-(propane-2- 439
sulfonyl)-3H-imidazo[4,5-b]pyridin-2-ylamine methanesulfonate 89
.5-[2-(2,6-Dichlorophenyl)-5-phenyl-3H-imidazol-4-yl]-3- 529
wormpane-2ssulfonyl)-3H-imidazo[4,5-b]pyridin-2-ylamine  pcrus2e0smoon2s
methanesulfonate 90 -45- .
5-[2-(2-Chloro-6-fluorophenyl)-5-phenyl-3H-imidazol-4- 511
yl]-3-(propane-2-sulfonyl)-3H-imidazo[4,5-bjpyridin-2- lamine
methanesulfonate 91 3-Butyl-5-[2-tert-butyl-5-(2,4-difluorophenyl)-3H- 425

imiflazol-aykpBtyinsdazoihB-Blpheiditbdagtarbing-FHethanesu 1fo naté64
EXAMPLE®R1azo{4,5-blpyridin-2-vlamine methanesulfonate

592-tert- B a4 foompnEiydoxdzotsgl Ssdrlisesiimidazol4 Hb]p
yridin-2- yiabhimei g B bbb IRitinittofam e matbngnhppatc

2-tert-butyl-4-(4-fluorophenyl)oxazole (0.145 g, 0.66 nunol),
5-bromo-3-isobutyl-3H-imidazpjédsgqdliorrigin-2-ylamnie (0.355 g, 1.32

mmol), cesium carbonate (6.06 g, 18.6 mmol), palladi acetat .
2 NI AT (RS SABROLIRAE (o TP bl BRI (Pion
. mL). Heat the reaction at 10Qi€ diwerhidikideol to RT and partition

between EtQOAc and_saturated NaCl. 1 Ihe.qr i

S RS e DAY T

(o,qag,ifg, ésﬁlinmgﬂj_mmmm@raﬁm etatied Wik mfbim—?mgéﬁsmﬂeo%

in {e)e] = 3490 (ES): na/lz=4
ﬂuwéﬁ@; LR AEAR FQTRRLAKDO 9 it M=

e compoun XAMPLE 93-96 may be prepared
tetrdss@ririatyyiehdeiinpealipiE ML 620 Wi TR AR TBIVERY to

11d5e meihansplfonate esseptiaty ascdescabohindopi Piktitg Mith(ES):
.. EXAMPLE Compound miz (1VM+H

10 CHyJoh&RBYpIEYebe St 6o8HRERT) gf%’m-s-yn-s- 426
‘MS$ebuty;3E-imidazei#,5-b]pyridin-2-ylamine methanesulfonate 94
5-[4-(4-Fluorophenyl)-2-isopropyloxazol-5-yl]-3-isobutyl- 394
The compound m“-EXAMPLE 98 may be prepared essentially as described in
EXAMPLE 97, with the free base converted to the methanesulfonate essentially as

15  described in EXAMPLE 1,

MS (ES):
EXAMPLE Compound m/fz (M+H)
98 2-Amino-5-(2-ispropyl-5-(4-fluorophenylyoxazol-5- 4435
viYimidazo{4,5-b]pyridine-3-sulfonic acid dimethylamide
methanesulfonate
EXAMPLE 99

5—{2—(2,6—Dichloro-phenyi)-5-(4~fluom—pheny1)—1I-I~imidazol—4-y1]m3—(Z,Z—dimethyl-
propﬁ}SH—imiéazo[dL,S—b}pyridin-Z—ylamine methanesulfonate
20 Mix 1—[Z—amino«?)—(2,Z—dimethybpropyl)éH—imidazo[ti,5—b]py1‘iciin-5—yl}-2~(4—
fiuoro-phenyl)-cthane-1,2-dione (19.58 g, 55.24 mmol), 2,6-dichloro-benzaidehyde (15.47
g, 88.39 mmol) and NH4OAc (42.58 g, 552,41 mmol) in glacial acetic acid (200 mL) and
stir at 85°C under nitrogen for 5 h. Concentrate the resulting reaction rﬁixture under
reduced pressure. Dissolve the residue in ethyl acetate (2,000 ml.) and wash the resulting
25 solution with saturated agueous sodium bicarbonaie (2 X 1,000 mi. each), water (1,000

mL), and saturated aqueous sodium chloride (1,000 mL). Dry the organics over MgSOq,
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3H-imidazol[4,5-b] yridin-2-ylamine methanesulfonate WO 2005/075478
PCT/US2005/000025 -45 95

3-Isobutyl-5-(2-methyl-4-phenylthiazol-5-yl)-3H- 364 imidazo[4,5-b]
wy ighgsazylagnine methanesulfonate 96
5-[4-(4-FIuorophenyI)-Z-methyIthigg@l-S-yl]-B-isobutyl- 382
3H-imidazo[4,5-b] idin-2-ylamine methanesulfonate EXAMPLE 97
2-Amino-5-(2-tort-butyl-5-(4-fluorophenyl)oxazol-5-yl)imidazo[4,5-b]pyridin
e-3-sulfonie acid dimethylamide 5 Dissolve
filtcrzzoaﬁmm%' Sobcemoiidlen Exlé;ﬁde]cbgrwtgll%%lﬁg qﬁ;if wgﬁmﬁﬁa@%
Ao heh Mok Llene 1 4 1408 AdY, then neat ethyl
em“%t&’i‘ﬂ%ﬁ%?\]gﬁgfﬁ%tﬁg‘égfc%ﬁseﬁyg)-’é]tﬁnéetkylstannan onaz(ole 0.0%lgé Of%7 5
acetmmbincivel of TraNERAGERH I HOShAREIPANEATEh (DY elhb aisis of >-12

1), ! > fatithiEa trate Achplify (Eihed-3H-
e o e i S ?“””‘gj% &%o?_t% %(g?ﬁﬁ? ftle
1mid@mﬁfbéth3wr@wgyﬂa@{l535 A pstwvhie RAAHYIIHRE E6niTH: Jnd@%n '

E.ﬁgW %%E.gfm&lpo%&gﬁ@?smmtmﬁﬂﬁmﬂgﬁmmaxyw@ae7,
wit %ﬁe e

base converted to the methanesulfonate essentially as 1 !
dimahgemeaiwaxmﬁ@ﬁ—h;i@@@).ﬂ*é%ﬂwwé-@&n%ﬁﬁdfﬁ?@(mfﬁ%‘%’é’
(15RATINRr B3 TRr b JHunsenhenylioxaraliie 4%, 21.96 mmol) in

metaimidazol 2 Dlpyiding. S sufonie asid A siF mids mlhangsulfonate

con%ﬁ%a@ S Richiorespheayl)5-(Adiunhgl phend 1 BOimidafiblen Bz Yigime
thyl- propyl)-3H-imidazo[4.5-b]pyidi -%w’g@ gﬂ@é’n esisfonate- Aok Mix
and §/ gm% -e(f‘éﬂd?rlﬁe ly?-gﬁ% y%ﬁmidazo[ﬁ%-b]pyridin-& I]-Zs-g(lgg- ?
ot SHRO e eoYYe ethmoe: fo? Ao (10135765 55954awisig) of the title compound as

_ ,6-dic§1|og‘1)i-%enzaldehyde (15.47 g; 88.39 mmol) and NH4OAc (42.58 g,

2 BEPUP'RHRSY in glacial acetic acid (200 mL) and stir at 85C under

I NRIERENED (BRI HtEer the Sesulf i) FabtiGie nfrtLRE L Adkr (velilicéd 0
ressure. Dissolve the residue in ethyl acetate (2,000 mL) and wash the

(s, 783 s: 91
TOF-MS [ES+, M+H] Obs. m/z 509.1412, Cale. m/z 509.1423.

PCT/USZO05/000025

EXAMPLE 100
3-(2,2—Dimeﬂ1yi»propy1)~5—[5—(4~ﬂuoro—phenyl)—2—(2—ﬂu0ro~6—triﬂu0romethyl~phenyl)~

1H—imidazoi—4-y1]—3H-imidaze[éi,S-b}pyridin—2~ylamine methanesulfonate

Mix 1~{2-am'm0~3-(Z,Z-dimethyl—propyl)-SH—imidazo{4,S-b}pyridin—S—yl}—2-(4—
ﬁuoro—phenyi}—eﬂmn&l,Z-dion‘e (18.32 g, 51.69 mmol) and 2-fluoro-6-trifluoromethyi-
benzaldehyde (15.00 g, 78.08 mmol) and NHOAc (39.84 g, 516.90 mmol) in glacial
acetic acid (200 mL) and stir at 85°C under nitrogen for 4 h. Concentrate the resulting
reaction mixture under reduced pressure. Dissolve the residue in ethyl acetate (2,000 mL)
and wash the resulting soluﬁorx with saturated aqueous NaHCOs3 (2 X 1,000 mL. each),
water (1,000 mL), and saturated aqueous soditum chloride (1,000 mL). Dry the organics
over MgSOq, filter, and then concentrate under reduced pressure. Purify by column
chromatography, eluting with neat ethryl acetate, then 2% of 2N ammonia/MeOH in ethyl
acetate, then 5% of 2N ammonia/MeOH in ethyl acetate to give 7.38 g 3-(2,2-dimethyl-
propyl)~5-[Sm(4—ﬂuoro-pheny1)-«2—(2—ﬂuoro—6—triﬂuoromethyl—phenyi)—1H-imidazol-4-y1]»
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dryihenyt) @ S dmiperadha Wiie howaEs IS BIHY

25 solution with saturated aqueous sodium bicarbonate (2 X 1,000 mL
each), water (1,000 mL), and saturated aqueous sodium chloride (1,000
mL). Dry the organics over MgSO4, WO 2005/075478

“%%'({L.{J@gggSIOOOOZS -46 filter, and then concentrate under %ﬂg%\ 000625
pressure. Purify by column chrom%f graphy, eluting with et

acetate-hexanes (1:1), then ethyl acetate hexanes (2:1), then neat ethyl

acetate, then 5% of 2N NH3/MeOH in ethyl acetate to give 11.70 g (41.5%
yield) of 5-[2-
3H- 1%&96%‘8353 sphemY-PriAluasenpberyhid kbifidaantiddlia@:e idictietisyty

coiu%?é%%gm%@ﬂ?égl méwﬁ]yla%tn egh llaag:]:%;g% %ﬁenq{%cfo\flmeaﬁgﬂgmaﬂ\&e()ﬁ

in et’g %&ﬁ&edim@%bhenﬁh&a&iﬂmmmam)z}]memmm%qu 2-

Imet EE H-imi [\ G2 d
ammﬂ%?!i élﬁég"?gl ii@& %we %Atﬁﬁednqa g% gg;gt%% (%fgr%ethanegs%ﬁg?ﬁc
MS(@SG)(Z:M@SZZL(E&MmoI) in methanol (10 mL) dropwise. Stir at room

temperat themy rate LmaRs Bailestomethyl-

MRE! ?%ﬂ’ ethy?ﬂ ?R)&?‘Eﬁ g i@@@l%&&ﬁﬁ&@ﬂ ate omethy

pressure. 0 mL), filter res ulting s a

phelﬁMéﬂ&hk@@@ﬂﬁld@ﬂ&;ﬂfét%ﬁezeﬁéﬂ_;Pﬁ E&l%%éﬂé? r?%wry%ob m

med?ﬁé?d“ 5?563919) Uﬁﬁi@dhd B@u&i@ YEEMUBR tqrr%gmagma)m 768 @(95%2/]1&6))151‘101)
the title compouna as all ht-purple, so NMR D): S

in Me@gL 180 d W}%ﬁzﬁg}@‘@ﬁ %ﬂ“‘évé%a SO, gﬁ%@iﬁ;%s%%) 0.85

temfRrrtk I@E@M&E@%Mﬂﬁdh@bﬁammswmzd @mum/z%@wmwsx ue
EX i lid i

o i B TS A e Sy

B evg15ad

Fudnt i?félmgmll\é'é light- le solid.
ym@ %tpﬁim?no 3-(2,2- dlme%[ralyl1 pro%y -3H-imidazo[4,5-b]pyridin-5-yl]-2-(4-

151 flagrgpbevizi):aibaont, 3-diehe (08827515158 T 6r.848, 3.86 (s, 2H). 2.70

2 flu %%f{%%oromethyl benzaldehyde (15.00 g, 78.08 mmol) and
4 g, 516.90 mmol) in glacial acetic acid (200 mL) and stir
To@trﬁ@@ﬂgﬁgmm agrnfor 421, 1ICopcetate2h@Té88Ring 25 reaction
mixture under reduced pressure. Dissolve the residue in ethyl acetate
(2,000 mL) and wash the resulting solution with saturated aqueous

NaHCO3 (2 X 1,000 mL each)amtml(ﬂ,mﬂo mL), and saturated aqueous
sodium chloride 1

Om ; ]
‘t@?e%ﬁ%@n?r&‘te ‘é?rP %nég) preéléure %y%@g%%e% pR-3H
Chromatogfap'ﬂwﬁ*ﬂdﬂﬁ@vmhyméat é{ﬂynanenaféhahwiﬁmw N

nia/MeQH I, %&Q@@ﬁ%@&%{@mmgwmm@qm D@4
eth acetﬁ Moroiv give &%8 g 3- ;@S dimethy

difluoro-phenyl)-ethane-1,2-dione ( 17 36 g, 46.62 mmoI} and trimethylacetaldehyde (6.42
g, 74.53 mmol) and NH:OAc (35.93 g, 466.20 mmo}) in glacial acetic acid (2{}0 mb) and
stir at 85°C under nitrogen for 4.5 h. Cool to room texnperature overnight. Heat the
reaction at 85°C for 5 h, then 100°C for 3 h, then cool to room iemperature overnight.
Concentrate the resulting reaction mixture under reduced pressure. Dissolve the residue
in EtOAc (2 L) and wash the resulting solution with saturated NaHCOs (2 X 1 1), HoO (1
L), and saturated aqueous sodium chioride {1 L). Dry the organics over Na;SO,, filter,
and then concentrate under reduced pressure. Purify by column chromatography, eluting

with neat EtOAc, then 1% of 2N ammonia/MeOH in FtOAc, then 2% of 2N
ammonia/MeOH in EtOAc, then 3% of 2N ammonia/MeOH in EtOAC) to give 10.28 g of
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propyl)-5-[5-(4-fluoro-phenyl)-2-(2-fluoro-6-trifluoromethyl-phenyl)-1H-imid
azol-4-yl] WO 2005/075478 PCT/US2005/000025 -47
3H-imidazol[4,5-b]pyridin-2-ylamine as an off-white solid. Purify the impure

f{)oa}ﬁt(r?@?qp% column chromatography, eluting with neat ethy{)é’?ﬁ?@ﬁ’ﬂ%@%@ﬁ

ammonia/MeOH in ethyl acetate, then 2% of 2N
ammonia/MeOH in ethyl acetate, tA&h 3% of 2N ammonialMeOH in ethyl

acetate) to give an additional 4.68 g of the desired compound. 5
MS(ES+): inlz = 527 (M+1) Mix

meinyl; -flagrerienyl)3-§2dloatmedtsifnomoyi)ethlyl-
> m%ny%‘%dcg%&%%&%m%%? 4,5-b g_ﬁtdﬁ 2-ylamine (11.56 g,
imidazob Triviomidin-ArdHaRS LB IHLY: d%%n add a solution of

MS(® gtljappgmtmgqmm@ (2.11 g, 21 96 mmol) in McOH (10 mL) dropwise.
iR B s UM GHCE e e B

gerrédace pressure Slurry the residue in

progiipthyl-pies diterhamaidiashyhithiiect St foeth by TeREdng mb:

oI|d| a dr I ;B QHSRIYACMBDEDI148HL)
and E:(j]i\z/ledlzi 8% f%%%gﬁgégf{?ﬁg ﬁg %)%ggugfd as ay ht-) uﬂe
droolid, snm@mwwwrsar 19007 EEPFHAHENH O é%t“?% SR,

congegéa@ By fediled PritsdEl) dhB8H (e Qéfﬂcﬂi@ﬁ MBS, iMethObwsizath
1979, Cale. m/z 527.1982. @XAMP

fresh P riOBy PR BRI ANG RIS SR RIS frrftﬁtag%“t e oo
vachY 35t 2 QHmisazal 4 colayidin 2rylantinaimetitinedabhatd fin freat with
1-[2-amino-3-(2,2-dimethyl- pr imida b o -5-vl1-2-(2,4-

N BRI Aty BRI 35S RE S i B
org EE&EB@HMQQ@IS@@BWQ ﬂﬁeAZogcemsa mmr)eén@mm@ (Burdg gy column
chrg%%ggﬁg Ol slacial acelieaeld (200 Mt e oA AeOIdeE OAC,

0 room temperature overnl%ht Heat the 25
theﬁ@%uﬂmma&e@awmﬁﬁ@ma@m toreiva OB 8 eboltoEsoM Bamiperhture

verni sulting; reash medﬁto@ﬂldﬁﬁyudlm -
dlﬂoom ggﬁyﬂlssoﬁ%%e resudf % &?n EtbAc %Otﬁfgg?ﬁ ety
Ylasunﬁlcﬁfilwﬁl'{%‘é%&rht’éﬂ ﬁé@tﬂ?@@"(@@(pfﬁy ht pga?iate Y
pro?] JHeussRdim, §m(q}5wﬂ%m.m@mﬁre eﬁg_%mw@mnwh@mmmw
en concentrate under redu ressu u n
L A A 0 WA W ELGAE Cheh Do bp g, oD i
MBI Om mlbﬂeﬁmeit@]kw theme29kiog 20EOTIBIEIVECH! # IAC, then

tem;eratule'\% 0n| ,eEQ J:&EEQA&E %@éi@e&@e@@rﬂé@gum Shurry the residue

in Et,0, then filter and wash with fresh BEt,O. Dry the resulting solid in a drying oven at
room temperatare under house vacuum for 48 h to give 10.695 g (76% yield) of the title
compound as a tan solid. -

IHL.NMR (400 MHz; CD;0D): & 7.74-7.66 (m, 2H), 7.60-7.54 (m, 1H), 7.15-7.08 (m,
2H), 3.70 (s, 2HD), 2.70 (s, 3H), 1.51 (s, 9H), . 81 (s, OH) ‘
TOF-MS [ES+, M+H]: Obs.: m/z =439.2398; Calc.: m/’z= 4308.2422
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. aquceaﬁ:i}bﬁ?hﬂﬂuﬁéﬂ%é\@ﬂ?’%% ks Q%ﬂt%‘?ﬁb%ﬁﬁg?

WO 2005/075478 PCT/US2005/000025 -48
5-[2-tert-butyl-5-(2,4-difluoro-phenyl)-1H-imidazol-4-yl]-3-(2,2-dimethyl-pro
pyl)-3H- imidazo[4,5-b]pyridin-2-ylamine as an off-white solid. MS(ES+):

W /2mA39M+1) Mix PCT/US2005/000025
5-[2-tert-butyl-5-(2,4-difluoro-phenyd)-1H-imidazol-4-yl]-3-(2,2-dimethyl- 5
propyl)-3H-imidazo[4,5-b]pyridin-2-ylamine (11.55 g, 26.33 mmol) in
MeOH (150 mL), and then add a solution of methanesulfonic acid (2.53 g,
26.33 mmol) in MeOH (10 mL) dropwise. Stir the resulting reaction
mixture at room temperatureBEA20NLfEs, then concentrate under

S;fgd E%%r‘?%s-rt“ifﬂu%r% iheyesiduedn 520 ibemiitarand maspwitbH-

ere tmg solid in a drying oven at room temperature
under house m&@@ﬁﬁﬁwpﬁ?ﬁi’@rﬁ YHEH S BHER LS Dissolve the salt

in Mt%% ; éﬁb¥%§q%vﬁ% ggt%logda -antikbasimyEcrditideresuiihg-
solution wi C, dr e compine anic ver
it DY) e B BRALETNC S By LA SR o ?ﬂa‘mﬂ

By colimn chromat raphy,
on cRbENEGRWiItYy NRAt (510 A atbErnties InfRdbar fromni N eGH TgTEZDA ﬂt‘ﬁéﬁl@

'suspég/é)lgrz tzhlyogénhrg%néaf_{m ?%Qg'g Eeor%n é/eent%a = u%c%r?egﬁlégﬁtppéé%ré (2,4
D:ss‘éﬁ@@ﬁ@x@@ﬁﬁ&@nhﬁ%ﬂtﬁﬁmkéﬂwhﬁ-@Q@hﬁ&h@@pr@pﬁ?@ﬂfﬁﬁ&hﬂf@%@
by e te, quench the
bror “f?@ L?én erlquo I e R W i) ?zezq miﬁthw
rea@WlWWMQMWW@@&ZM&m e potE A WEE IR H Ve ALl

c G 1 SO B &ib@ene hlfamicated
o s
then

G

the ﬁ%‘ﬂﬁfc‘lﬁ%@&ﬁk@%&%&@ﬁhﬁ gsswﬁn&wgﬁ;amg ehmdg e\flth saostién filter

and wash with fresh Et2 h )@g ag,yaom
acetp s BTnEER ﬁ@ff’s‘g { 58 ﬁ to glve 0 695 6% y|e j<;I) of
lo{h@etﬂlpzmm@ylrﬁi(asﬂammthW@WMM @@:ge;txf}h g-propyl)-
7 4( , A-B&EMhe 2REHNR)(0 (S, 2H),
méf‘?gafso?gérg EY P%ﬁn 0. 8£1g ?s]d;gﬁz%lz # ESy ﬁjﬁfgﬁp 0%1
439T2898; f@hmgnmfzi{?«i@i@lmé Ny @@9}“@17 BBHii 5318“ o
L 1044 4,5-b din-2-vlamine in methanol-water with
dmg_%%é tylﬁ% g i fl?JZc?f'[o phépyrl TH |¥n|dazol %%Qngtgézc %g&ﬁxl propyl)
R e R R R
Exact MS calc.: m/z = 421.2316 (M+H); found: m/z =421.2523 (M+H)",
'H-NMR (DMSO-dg): 87.85(d, 1H, J=7.9 Hz), 7.85 (4, 1H, J=7.9 Hz), 7.72 {d, 14,
J=8.4 Hz), 7.62 (dd, 2H, J=8.8, 4.8 Hz), 7.27 (t, 2H, J=8.8 Hz), 3.90 (s, 2H), 2.70 (s, 3H).

1.62 (s, 9H), 0.89 (s, 9H)

EXAMPLE 103
5—[Qngg_ﬁ—Butylé5-(4—ﬂuor0—phenyl)—1H—imidazoi-é—yl}w3—(2,2—dimeﬂly1—propyl)~3]i-]f-
imidazol4,5-b]pyridin-2-ylamine fumarate

Dissolve 126 mg (0.3 mmol) 5-[2-m—butyl—S-(4—ﬂuoro-pheny1)-1H—imidazol—4—
yl]~3-(2,Z-dimeﬂlyl—propyl)—3H~'1midazo[4,5—b]pyridin—il—yiamine in 1.0 ml 88% acetone®.
Add a solution of 70 mg fumaric acid in warm 88% acetone™ incrementally with shaking,
Add seed crystals and filter the resultant precipitate. Adr dry to provide 145 mg (74%) of
slight purple hair-like crystals.
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Stir a suspension of [6-[2-tert-Butyl-5-(4-fluoro-phenyl)-3H-imidazol-4-yl]-3
5 nitro-pyridin-2-yl}-(2,2-dimethylpropyl)-amine (426 mg, 1.0 mmol) and
10% palladium on carbon (85 mg) in 100% ethanol under hydrogen from

%%H39%4g¥ernight. Filter the suspension through a 0.2 m E/&@%gi%

) tﬁﬁmnzs
concentrate under reduced pressure. Dissolve the residue’in"10%

agueous ethanol and treat at room-t€mperature with cyanogen bromide
(80 mg, 0.75 mmol, 1.5 equiv). When the reaction is complete, quench the
10 reaction with saturated aqueous NaHCO3. Add ethyl acetate and water

to digsolv all_{f S A S ash the organic layer once with saturated
S £ . .
(I eglﬁ"ﬁlegﬂgﬁ%r égé on\ga with saturated aqueous NaCl, dry with Na2S04,
filter, and concentrate under reduced pressure. Subject the residue to

medium pressure silica gel c@gmﬂpgmmw eluting with 50% gthyl

Srether S By o phem T sy A BREE ety

5-[2-tertyuyhy SR itiarecphb by tisiRidantha il ps-dionethyl-propyl

)- 3H-imidazq[4,5- ridin-2-ylamine Palgell 1 _ MY hdeol-4-

yielg)‘.ssf):lé’%ﬁg SOt 1}8% I(T)lfmﬁ ELpaiis bﬁy??@’i’ﬁ&??@&% Mgiritifzol-4
J1]-5-(2 Aetinkeityl-e0psAyaFbiptidnyidai-bipveidinRamingsng 0 ml acetone. Add
58 Q\Rjgrt“ﬁ?éﬁ}"'@£8f%¥9f§§é1ﬁ‘?ﬁi?éﬁ[§ln§n9] PXdigs2daRtine dRiHEth anotosater:

methanesulfonic acid followed by lygphilization ti rovigel: the title

pregpipouAl. &20 E ey el iﬁéﬁl:%r{ﬁ%‘@&’éf?é%‘%tﬁ\}ﬁ“ﬁ? AR iz =

m 25258 (M+H)}. 1H-NMR (DMSO-d5): 87.85 (d, 1H, J=7.9 Hz), 7.85 (d,
1H, J=7.9 Hz), 7.72 (d, 1H, J=8.4 Hz), 7.62 (dd, 2H, J=8.8, 4.8 Hz), 7.27
(t, 2H, J=8.8 Hz), 3.90 (s, 211), 2.70 (s, 3H), 1.62 (s, 9H), 0.89 (s, 9H) 25
EXAMPLE 103 EXAMPLE 105

[2-tert-Butyl;5-(4-fluorosphenyi)-1bimidazelfadl 312, ardime hivhneany)
SRR Eﬁ?%%?ﬁ’?ﬂ%@%?ﬁ?n@%%%ﬁ?e %igié%l}/e fggiyﬂg (0.3 o
mmol) Sitteti-BUbiqzoitbralpnitin-yiamng 47gpdanesullonate
VI 347 Grdraai-inps3bthdssakhm binvisionZoamlee (2 Ol
88% acetone*. 30°Add a solution of 70 m fumaﬁc acid Anar L 88%,;

preavBtdHe LRI U SAHAS ALRFUSBEEHe GOd TRt the
O CT 470 FCTIUS05(00M07E S g
air-like crystals. : -50-
e
hoB 28 rBalnSofghuoscphenylil-H-ntidazsl-thpllyB-XRiaidraelyly11-3-(2.2-
dimethyl—propyi)—3H—imidazo{4,5~b]pyridin—2~ylamine dimethanesulfonate.

EXAMPLE 106
5-[2-tert-Butyl-5-(4-fluoro-phenyl)- 1 H-imidazol-4-yi1-3-(2,2-dimethyl-propyl)-3H-
imidazol4,5-b]pyridin-2-ylamine succinate
Dissolve 126 mg (0.3 mmol) 5~[2~t_c;§p-buty1—5-(4-ﬂuoto—phenyl)-11~I~imidaz01-4—

y1]~3—(2,2—dimethy1—propyl)—3Hnimidazo{4,S—b]pyridin—z-ylamine in 2.0 mL 88%
acetone®. Add a solution of 71 mg succinic acid in 1 mL warm 88% acetone®
incrementaily. Add seed crystals and filter the resultant precipitate. Alr dry to provide
123 mg (63%) of very light purple crystals.

*(remainder water by volume)
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5 propyl)-3H-innidazo[4,5-b]pyridin-2-ylamine dimethanesulfonate
Dissolve 126 mg (0.3 mmol)

5-[2-tart-butyl-5-(4-fluoro-phenyl)-1H-imidazol-4-

w9l p@qa724dimethyl-propyl)-3H-imidazo[4,5-b]pyridin-2-ylamineiru&:0esmie0025
acetone. Add 58 mg methanesulfgnic acid incrementally. Add seed
crystals and filter the resultant precipitate. Air dry to provide 114 mg

(62%) of off-white irregular crystals. 10 m.p. > 250C EXAMPLE 105
Amorphous

5-[2-tart-ButyI-5-(4-fIuoro-pl‘@ﬁ%}‘-@lrﬁrﬁWazol-4-yl]-3-(2,2-dimethyl- |
s PropyDe3Rimidagalt.5shlyridir:2namine. gipeineautidyhtecpsl-3H-

ISSOlve : - o
5-[2-tent-butyI-SiQiQﬁZB%L%ﬁWfﬂTFh Efalanzl‘cc“iI‘il}glyall]&f%t-e(2,2-dim<—;-th_y|-
Drﬁmﬂ%i%lihfeid@Zng’f},ﬁnBM)]ﬂqm@lamﬂﬂéﬁimeoh@mésmMéW%é)
in 5 mL deionized water, Filter saluti ] 5. filierdateoBanol.

B I L
Add andisidesbb8sskgFnelreadiy ol 24 NS FORSFOHRR mgwﬁg Add
seed gl_ %gisr%;%)& M 84 Uuorosnhe 0y IMidaze b pylviité A, 2038 (63%) of very

yl-propyl)-3H-imidazo[4,5-b]pyridin-2-ylamine dimethanesulfonate.
light BXAMPLEAD6

5-[2-tart-Butyl-5-(4-fluoro-phenyl)-1H-imidazol-4-yl]-3-(2,2-dimethyl-propyl)

-3H imidazol[4,5-b]pyridin-2-y| I%E Cférélate 25 Dissolve 126 mg (0.3
mmol) 5-[2-tart-buty|-5-(4-flu% nyl)-1H-imidazol-4

y o
syt]z?_zg@@negimmwhgrw?ewmidmdmwfﬁd@ﬁmém@rﬁﬁ"
88% acetone". A ion.of 7 il idA rnL warm 88%
acetone* incréﬁnﬁlég%%giff/.gﬁg%y Sgénd% sta%?: :—?n fill?g;r tﬁgc%%sult nt. 4
orebigitite. 181 1ty Qoapraid >4 240 B0 bRVSH ROFER e TRl

*(r inge rfy.: VAL I%QQ&{]OZ A5iRGT ALSR006606026dd
yl]-f&é&%%{g%érig ﬁ53;%,-lﬁtfg"?{-léjlgﬁtbI-559(14-1‘]uoro-?ﬁlaenly_I)-l . i
120 IHHW@EbMQﬂNQ?(Q @éim@ﬁwﬁé\ﬁw}{%@; the resulignt precipitate. Alrdryto .

mid 4 5@@}5@@1% Y f@ﬁ' (dirpalgate Dissolve 126 mg (0.3 mmol)
pmvéE[EZ-ﬁtgﬁ{%gtiyl-S-@-ﬂuﬁo%ﬁenyl)-?H-imidazol-4- 5

yl]-3-(2,2-dimethyl-propyl)-3H-imidazo[4,5-b]pyridin-2-ylamine in 1.0 mL
isopropanol. Add a solution gERAXEPLE if&leic acid in 1 mL warm

s ISR el AL et el o s sseslptoy -
imidazo[4,5-bpyridin-2-ylamine methanesulfonate

- Dissolve {6—[2—(2—ch10r0~6—ﬂuoro-phenyl)~5»phenyi—3H—imidazol—4~yi]—3—nitr0—
pyridin»Z—yl}-(2,Z—éimethy}propyl)—amine (240mg, 0.50 mmol) in 100% ethanol (10 mL)
and add tin(I) dichloride dihydrate (564mg, 2.50 mmol, 5.0 equiv). Heat the reaction
mixture until starting material is consumed. Cool the reaction solution to room
temperature, quench slowly with saturated aqueous NaHCOs. Add Celite® to the
quenched reaction and filter the suspension on a Celite® pad with water and ethyl acetate
washes. Separate the layers and wash the organic layer with saturated agueous NaCl, Dry
the organic layer with NasSOy, filter, and concentrate under reduced pressure. Add 10%
aqueous ethanol and cyanogen bromide (106 mg, 1.00 mmol, 2.0 equiv) to the resulting
solid and stir overnight. Quench the reaction with saturated aqueous NaHCO; (20 mL).
Add ethyl acetate and water to dissolve all solids. Wash the organic layer three times

with saturated aqueous NaCl, dry with Na,SOy, filter, and concentrate under reduced
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light purple crystals. 10 EXAMPLE 108
5-[2-tert-Butyl-5-(4-fluoro-phenyl)-1H-imidazol-4-yl]-3-(2,2-dimethyl-liropyl)
-3H- irnidazo[4,5- b]pyridin-2-ylamine dihydrochloride Dissolve 126 mg

wi® Bonmed)H-[2-tert-butyl-5-(4-fluoro-phenyl)-1H-imidazol-4pcrus200s/000025
yl]-3-(2,2-dimethyl-propyl)-3H-imidago[4,5-b]pyridin-2-ylamine in 2.0 mL
acetone. Add 15 120 pL of 5N hydrochloric acid incrementally. Filter the

resultant precipitate. Air dry to provide 140 mg (93%) of very light pink
crystals. EXAMPLE 109

presaf2-(SuGihlothedbibrotp nedyinbppsenyl didrest sbiomaipgrany slufinetih 2
grad%ntp <}ﬁ)1 32 al\mag%&lﬁt Salpigin-Zrytaming forhanesulionate-6-fluoro-

pheqﬂ}zmbmemmlﬁhw)c%ﬁmglmrﬂw@a%%rmﬂ?@[ﬁrggﬂpyndm 2

slanBfEde3ailbé2 e gHA DS RYY) 6008 aiaﬂOmg 0.50 mmol) in 100%
ethanol (10 mL) and add tin(ll) horlde% 51 e 56 &F%ﬂ§9a£gmi
5.0 868 %)SUERRE Y adaa Xt e OF P ?gl?{ Riaterial is consume

3- (mmadygaspms%mmmm[mém@awtm iguesibenslowaievitih ]
saturated.a a elite(r ion an

on on a Ite r pa with water and ethyl acetate
MSUESShea/SepaféNhigldyers and wash the organic layer with saturated

aqueous NaCl. Dry the organic layer with Na2S04, filter, and concentrate

under reduced pressure. Add 10% aqueous ethanol and cyanogen

bromide (106 mg, 1.00 mmol %M}D&I@ Y%he resulting 30 solid and stir
5-[QUEAiIg1 QuUanekLth ﬁeﬁﬁy@nﬂwﬁu@mmﬁamﬁmﬁmﬁ@m@w&;ﬁ-

Add ethyl acetate an Wat r to e all solids. W. organic layer
three times w?fﬁlg"a%ﬁ%l%a g %%Pd@%v%e a}?%%% filter, and

congegishie (eitetretused- w@mﬁomez@mm¢mmas}é’ompyaém 2

pr Subj tther |du t ehanol (15 mL) and
R UTASH SR AP LS ot o L B el (19 mL) 2
addVie@h w@mmimyplrm b [Qf(zn@ﬁie FoR8 o rléeat the reaction mixture unti

mﬁeﬁ élﬁhsgghg&aém'@mlmaaaaaommwwymmaa@ms

n-2- ylamine as é\%/ellow green solid 196 m 60%@%% % 5 Treat a
slos@yumh mga[tzd(zq@ww gHciBro- PR Ayt SEAR AR #

Ce zts%i; AmathylRroRu:3t: mid ? axgl4blpyre) r&é’{ﬁmﬁﬁrﬁlmd wash the

noI -water with methanesulionic acid followed by Iyg;l) r} 0 oo
orgenoyidECtETIRI CEHAIAMEUNISIE PR BOTBRB1S VR Y ilfet, a

concentrate under reduced pressure. Add 10% aqueous ethanol (13 ml.) and cyanogen
bromide (202 mg, 1.99 mmol, 1.5 equiv) to the residue and stir overnight. Add another
1.5 equiv of cyanogen bromide, stir 3h, and quench with saturated aqueous NaHCO3 (20
mL). Add ethyl acetate and water to dissolve all solids. Wash the organic layer three
times with saturated aqueous NaCl, dry with Na;SOu, filter, and concentrate under
reduced pressure. Subject the residue to medium pressure silica gel chromatography
eluting with a gradient of 1.5-4% (2M smmonia in MeOHYCH,Cl; to provide 3-[2-tert-
Butyl-5-(4—ﬂuorompheny1)~3H~imidazol—4—y1]-3-(1(R),2,2—t1'imethy1—propyl)~3H—
imidazo[4,5-b]pyridin-2-ylamine as a tan glass (158 mg, 29% yield).

Treat a solution of 5~[2-Le_rg—butyl—5-(4—ﬂuoro-phenyl)-3H—imidazol—4—y1]»3-
(1(R),2,2—trimeﬁ1y1—propyl)-3I—I—imidazo[4,5~b}pyridin~2—ylamine in methanol-water with
methanesulfonic acid followed by Jyophilization to provide the title compound.
MS(ESL): m/z = 435.2 (M+H)*
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10 EXAMPLE 110
5-[2-tert-Butyl-5-(4-fluoro-phenyl)-3H-imidazol-4-yl]-3-(1(R),2,2-trimethyl-p
ropyl)-3H- imidazo[4,5-b]pyridin-2-ylamine methanesulfonate Dissolve
-[2-tent-butyl-5-(4-fluoro-phenyl)-3H-imidazol-4-yl]-3-nitro- r[ﬁ, -2 .
v‘){ﬁ}%ll?&I)?%.%t?g-trimethyl-propyl)-amin (558mg, 1.27 mmol) ing% ﬁg&é‘%ﬁg)ﬁ)g =
(15 mL) and 15 add tin(ll) dichloride dehydrate (1.4g, 6.3 mmol, 5 equiv).
Heat the reaction mixture until starting material is consumed. Cool the

reaction solution to room temperature, quench slowly with saturated
aqueous NaHCO3. Add Celite(r) and filter the suspension on a Celite(r)

pad, washing with water and_ethyl %altf Separate the layers and wash
the organic layer with satura}?é%y%%?é u NaCI. Dry the organic layer with

5. Na2SOnfilte phangl 26 coficentratenyl)ddi-ivddamd-pradSutERAde? fomethyl-
aqueous eth 13 mL anagen bromi Q9 mmol,
15 equi@ﬁ%ﬁﬁ‘}gﬁéﬁ uaez)orj\{arﬁ{]tﬁ1 S@P%r\l/%%n%rﬁg%@éj %éé%%eiﬁ%%]iequiv of

cydpigeneLiGitide,ostifBhrapeeayieAck WithretbraIe A RIEENARNES3
.. (20 .mL), Add > C [ lisgoteeallispligiaolVastote

m“%?é’%ﬁq:‘?%@er iﬁ%ﬁbﬁnﬁ%ﬁ?i’ggﬁg@g ugg?ﬁu NaCl, d y%ith N Stcaffé
ethannéf,iamtm%@m@@@@@s%@h&%@%?és’%r -5§88j’éc% FRsifGE S
reac RGO RESSSUIQ SHica Aakahr enateghtd yC el tingrvitticr goadientofoom

1.5-4% (2M ammonia In MeOH%/CHZCIZ to v'dezgé;%éeft&- ® to the
eI GAFRIS S P TRAY SR ‘Exdaﬁ%‘fﬁ’%ﬂf@%%éﬁ‘, rimethyl-propyl)-3H
queﬁéﬁéic??&ﬂﬂyééﬁ@ﬁﬁ@%—%@g@ﬂ@%a&m{m&@qaéawmg'ngmwm)_a.nd

Treat a solution of 5-[2-tert-butyl-5-(4-fluoro- Penlygl-.ﬁ;{i i%%é‘%!'ﬁéxﬂg?’ 3
ethy) aqRieD ,%%%Fﬁ@tﬁiﬂ-{%’&bﬁﬁﬂ%ﬁﬁ?ﬁ iﬁ‘ﬁ%ﬁ%g)fﬁ'ﬁri ey tamme

_Na@e}j;gqgé-wgtﬁﬁd’\lﬂi?erm@hNﬁﬁﬂitdﬂteramim folhoaedioy ysichitgateh to
Vi

provide the tjtle compound. (ES); m/z.= + 204 L
PressS G PP Sbeabbbhs) ok ékai‘\?&%%f‘é%if%%g o
1.5 BV 6 ifteddoeptrangl)- SréntiorEperaAyit BrivRR AIuE g B4HCO: (20
mLﬂ?)ﬁ%étg -trimethyl- nropyhe3Hsimidazel4iahinyridinsk-HatHiaic layer is with

éthanesulfonate b Dissolve _ A oressure

sanfB2 @S- SieaS Rl HE HRaRmAATSIeR S5 g prossure.
Suﬂ}%«gopoﬁiﬁ’cyszﬁiﬁﬁgiﬁ?féé&%hgp%&ﬂ@miﬁal@?Q?]{l:ﬂomd@ﬁ&hm .Sﬂﬁiuhm@)ament

o ethanol (15 mL) an t ichlari ihydr S e
1200 S e R ) e DN 150,09 .
fluGnskERas 38 aelithedieastioh SERIDA-tomodiml-pernpbraklialidareibh-slowly
b]p\grvl!i[crl]ir?—%tu %%%ge%%uﬁ%sgllys%%Q%gf‘%j%c}qmgfp) to the

Treat a solution of 5»[2—(2,6-diﬂuoro—phenyl)—5—(4—ﬂuoro-pheny1)—3H-imidazolnﬂr—
yi]~3m(l(R),2,2—trimethyl—propy1)—3H—imidazo[4,5—b]pyridin~2~ylamine in methanol-water
with methanesulfonic acid followed by lyophilization to provide the title compound.
MS(ESI): m/z =491.2 (M+H)"

EXAMPLE 112
5—[2»@-buty1—5-(4—ﬂuor0—pheny1)—1H~imidaz01—4—y1]—3-(Z,Z—dimethyiupropyl)-?;Hw
imidazo[4,5-b]pyridin-2-ylamine dimethanesulfonate

5.Bromo-3-(2.2-dimethvl-propyl)-3H-imidazo[ 4 5-blpyridin-2-yl-ammonium bromide

Stir a mixture of hypophosphorous acid 50 wt.% ag. sol'n (0.555 g) and 5% Pt/C
(2.5 g) in H,O (20 mL, 0.4 vol.) for 10 minutes. Add solid VO(acac), (0.420 g, 1.20

mmol) and stir the dark shurry for an additional 5 mimites. Charge this shurry to a mixture
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10 quenched reaction and filter the suspension on a Celite(r) pad,
washing with water and ethyl acetate. Separate the layers and wash the
organic layer with saturated aqueous NaCl. Dry the organic layer with
whlagB@#afiter, and concentrated under reduced pressure. Acigikd86s/000025

aqueous ethanol (14 mL) and cyarkggen bromide (216 mg, 2.04 mmol,
1.5 equiv) to the residue and stir overnight. Quench with saturated
agueous NaHCO3 (20 15 mL). Add ethyl acetate and water to dissolve all
solids. Wash the organic layer is with saturated aqueous NaCl, dry with

of 2-NaR SR Hilleromnahionsnttatestndeorytdial PdLsart! 3@6}@8?){}1’@

resj dium pr. il anhyeluingmatiuact
tom@é‘?a@ible(?ifﬁo@g%ao%% f?ﬁﬁ%ﬁﬁ%%%f%@ IEMD/C CI2 to provide e
to 78226 whifheoco-pHeng pE 1 {2.38 atmospheres) with stirring at 100 rpm. After
fluaro-phenyl)-3H-imidazol-4-yl] @ {R) .2 tiM ety epyt:-aitinmidazalt
3 he%s%gag]%ﬁr%%ﬁ? %@#%?r%eg ggegl%gs%l(a@ss%ZSQ mgﬁ%v ield). Trea? th )
undegohdtiopdafressareAsoamhalf oiihe AYFl @as 674 3oh h )%eif-‘? A org-
solDiS RIS S petnspiapy s 3HEinvidapaisiib foyiidied Dy tdaiite (50 mL).
methanol-water with methanesulfonic acid @Ilovgeud b ][ %I@%@ggﬂm
&) [ : SNZ= : +H)+ 25 EXAMPLE
Ao RIB AR GOl GO S BT A BT S T
is colib2ted via short path distillation. Dilute the resulting slurry with MTBE (350 mL,
5-[2-tert-butyl-5-(4-fluoros [)-lH-imi =yll- rngthyl-greny)-
R e e e R g o UG %5”
and dignatdyt prampy)- BtsiwiclaH] 205 By idin B2V BRiR SR RIS S5
a mixture sphorous acid 50 wt.% ag. sol'n (0.555 g) and 5%
compyie (%Eﬁg‘f?%%quo mL, 0.4 vol.) for 10 minutes, Add I%{i Vp}% 022
TH-XOVER(BE) VT MMEY skl &7 0 Fari shithy Rt am %aiﬁbﬁfa 5 i %C?g%
his, S| t i ‘WO 2005/075478 PCT/US2005/000025
7'6%%%%35%%%%&%%%%ino)-3-nitro-6-bromopyridine (50.00 g,
MS(ES 61 miarobShOtéele (500.00 mL) in a one liter autoclave at ambient

temperature. Heat the autoclave to 75C in the presence of H2 at 35 psi
(2.8_ atmo 19, er. : '
Zraalimmeths

xS : HG ad-and concentrate the filtrate
5 unger nedhgachpresUte tHiicehauiliie Hrrm A YmRe Y Y of the
. saolution. Stir the. ' Al anC e A(ws.003, 643.67
oI S it em et e
mueBhisestiratel (AeHreuteinpRe 45 BLintiR P47 SoffhPTR MG EdE P

(0.Yi3:5h 38 RatDIslitHRtaN IRk te resulfing shusohyeitid MPBE (3501t (0.13
g, 0.69 mmol). Add 2/3 of a solution of 4-fluorophenylacetylene (12.37 g, 103.00 mmol)
in toluene (50 mL, 2.0 vol.) over 15 minutes. Add the remaining 4-fluoroacetylene
solutién after 1 h. After 3h, add additional 4-fluorophenylacetylene (1.5 g, 12.86 mmol).
After an additional hour, remove BtOH by distillation. Cool the reaction mixture to

< 40°C and add water (25 mL). Cool to room temperature. Filter suspension and wash
with water (25 mL) and 2 x 25 mL toluene. Dry under reduced pressure at 45-50°C to
provide 19.3 g (87%) of the desired compound.

Purification Step _
Add methanol (1,200 mL) to combined Iots of 3-(2,2~dimethyl-propyl)-3-(4-
ﬂu01‘0~pher1y1ethynyl)*BHdmidazo[4,5—b}pyridin—2-ylamine (37.30 g) and heat to reflux.

Add activated charcoal (3.73 g, 10 wt %) and reflux for 1 h. Filter while slurry is hot,
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7.0 vol.), cool to OC, and stir 1 h. Filter off solid, wash with MTBE (75 mL,
1.5 vol.), 10 and dry under reduced pressure at 40C for 24 h to provide
48.06 g (76%) of the desired compound as a white solid. 'H-NMR (300
widbiEsPME8©-d5): 8 0.96 (9H, s), 3.91 (2H, s), 7.45 (IH, d, J E&dHa)s000025

7.64 (1H, d, J = 8.1 Hz), 8.73 (2H.,43s). MS(ES-): in/z = 282.0; (M-])" 153
(2 2 Dimethyl propel) 5 (4 fluoro phenvlethynyl)-3H-imidazo[4
5-b]pyridin-2-ylamine Add trrethylamrne (27.10 g, 267.80 mmol) to a
mixture of 5-bromo-3-(2,2-

then dibetingk- YopyI-Bie-thidBEarvSIB im0 spREh R B iR OB 8obigs:

wash2 g%h&YrrﬁD PR BRt daSdnkdeanitelene {3 30nt koheatitie 705C

en add Pd(OAc)2 20 (0.15 g, 0.69 mmol), triphenylphosphine (0.72
(80‘7@ o 1% Aesiesy, comPeBMpber (1) iodide (0.13 g, 0.69 mmol), Add 2/3 of a

'H- rﬁ@r‘ﬁ% @o%ﬁé'lm@@@edylaeet@mﬁ(@? BP10(2E03)@ 32, i ThIehd(50
\é%lgrover 15 minutes. Agaoégghremarnrng 4-fluoroacetylene
(3H.gBhifiR 6k h=Arfekiah / Sa’ ZV4-fluorophenylacetylene (1.5 g,
12.86 mmoi). After an additional hour remove EtOH by distillation. Cool
Zthe reactio

E v ' | =
ethamugmdﬁine Dry under reduced pressure at 45-50C to provide 19.3 g

the.d |§patﬁ@§t 3QGAdd methanplifl,200
é%%g#%%n@? gs%ﬁﬂaé%ﬂﬁﬁgyl propyl)@ép;(fg o

a&mm@@ﬁm})om RS ACABRYRgIS B R R (G g Ehd
o el phddrativated Bhaikaah (8.58)gy e K (@805 6oy 34A.57

ture. Fi
(1098 salits2 1Wash1$, ¥ 1ka0amilD-Waie fantlinyumubihedues doprass trepprature.

45- 50 id f
Ad%?—i&”ﬁ?ér e o o (o 35‘?&9&5%9%% o g
(3,5BHnI), Fl40 @Hugn bed of Blyiby SPIB2 Feb Tvarhing) Wit 2 A 813%
MeGIDEIBA PLORMY iR Rk Bl e e: W2 fuerampesviyeones

2,750 mL EtOAc. Combine organic extracts, wash 2X 2, 380 mL saturated aqueous

er while sl h /
| .mmaé%éq%é’%%%ré’iﬁﬁcﬁrr B Sy R T B R MR (o

sodium chloride (4760 mL), and dry over Na;SOa. Filter, then concentrate under reduced
pressure to provide a dark red-brown solid (185 g). Add acetone (650 mL), filter
suspension, wash collected solid 3 x 167 mL MTBE (501 mL), and dry under reduced
pressuze at 45°C to provide 106.79 g (88%) of the desired compound as 2 light yellow
solid. |

TH-NMR (500 MHz, DMSO-dg): 60.72 (9H, 5), 3.71 (2H, 5), 747 (2K, dd, J; = 7.5 Hz,
J, = 8.5 Hz), 7.56 (2H, bs), 7.65 (1H, d, 8.0 Hz), 7.97-7.99 (2H, m), 8.02 (1H, d, ] = 8.0
Hz).

MS(ES+): m/z =355.4; (M+1)"

5.[2-tert-Butyl-3-(4-fluoro-phenyl)- 1H-imidazol-4-vi1-3-( 2.2-dimethvlfm'opvl)wEiH—

imidazof4.3-bIpyridin-2-vlamine

Heat a mixture of 1-[2-amino-3-(2, 2-dimethyl-propyl)-3H-imidazo{4,5-b]pyridin-
5-y1}-2-(4- fluoro-phenyl)-ethane-1,2-dione (25.33 g, 71.48 mmol), NHsOAc (82.3 g, 1.04
mol), and trimethyl-acetaldehyde (13.0 mL, 116 mmol), in MeOH (650 mil.) to reflux
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Add MgS04(82.7 g, 687.05 mmol) and NaHCO3 (14.4 g, 171.41 mmol) in
10 deionized water (1524 mL) over 5 minutes to a stirring solution of
3-(2,2-dimethyl-
wiel ORrredA-fluoro-phenylethynyl)-3H-imidazo[4,5-b]pyridin-2:4AacB g dduozs
10.76g, 343.57 mmol) in acetone (3665 mL). Add Hyflo Super Cel(r)
(171.19) followed by KMnO4 (108:6 g, 687.21 mmol). Heat at 40-45C for
3 hours and then cool to room temperature. Add saturated aqueous
Na2S03 (1,800 mL) followed by EtOAc (3,500 mL) and water 15 (3,500
e (B L oA vty b Hale backcoxiact ™ 1
c tOAC (2, mL). Separate layers of filtrat -
O IS Y B A S AR ST GOty
SepRaaShilbysaturdtedsaqueats Isedivithdhlosite {4 760mmR0Ys AEIERs 610
Na2S04. Filter, ncentrate r : 1 [OVIDE Ben
e N e e
dry wasNegi2ctEtlcohddesurentmie W Eiyead I SERT ARy Uit Faa &

CanDISREMGER! A (PIBEHe00 NIRRT densedcampaldes &
ight yellow solid. 'H-NMR (500 MHz, DMSO-éj6%: S 0. ZéﬁH % 3ﬁ71“é%H,
mingjhen £PQLAIEEOTOeT STRpETAIe S8 i b sHieh AL CoHpeighg !
hexe%lé)@?} %ﬁ:ﬁ %ﬁi@g uﬂdbr&s@lac@d'brf eksli® ﬁ.@S%SdﬂzbnilgdhﬁElﬁm)\lilmlg?; lg
55.4; (M+1)+ 5 [2 tertButyl 5.(4 fluorophenyl)-1H-imidazol-4-vl1-3-
68@&%?&%5?8&%&“&%3@% l5"—?6)?18?/%%blin-2-ylamine 30 Heat a mixture
of 1-[2-amino-3-(2,2-dimethyl-propvl)-3H-imidazo[4,5-b]pyridin-

P %—él!-.Zﬁ(éfgluoro-phenyl)-ethane-l,2-dione (25.33 g, 71.48 mmol), NH40OAc
o G454 mol), and trimethyl-acetaldehyde (13.0 mL, 116 mguil%{ in
56

Me Bbh(650:xhizy 1 FemmbinpiCosRETd 78T PR S SBissI0RtseS
DA TIiO8PP 08 04N GARGERLE AR SEried poSatlieriDi<SONE) in
residue’in EtOAc_ (2,000 mL), deio z&t%Waéeéo(gl%?urr?L)Lb%r;dms%tr%a&%;%&m
m&ﬁj@@ﬂé%@@’ﬁmﬁ%@%@;@r ) S8R A WASh organic

Fi@RLWithadhlwsaiueried apoeoly NaHGOBu000umd prdsiarizetPiater
prolea0nlel and saturated aqueaus, sodium ehlgrids, (50RmL). then 5 dry

rand concentrate under réduced pressure togrovide

11 260,88 Qo KAk oam SAGIMTBE 60 Tk). dnt 11&H: 1 reffuliAdd: 1
hexane (2 r in. 128l siyrrysto room temperature. Stir

= 817.§’<§r9,62fm igv%l-gr?'\églfec ’ed’srbs’ct)’lqigé]w)ii;t%8 ﬁ%%h%% (80 mL), and dry under

M@0 dmpressbietad a5 overnight to provide 17.31 g

5-[2-tert-Butyl-S-( 4-fluoro-phenyl)-1H-imidazol-4-y1]-3-{ 2.2-dimethyl _—Dropvl}-?sH—

imidazo[4.5-blpyridin-2-yvlamine dimethanesulfonate

Heat a solution of S—[2—tert-Butyl-5-(4~ﬂuoro—phenyl)-1H-im'1dazol~4~y1}~3-(2,2~
dimethyl—propyl)—SHwimidazo[4,5~b]pyridin«2—ylamine (10.0853 g, 23.98 mmol) in
MeOH (24 mL) to 40°C. Remove heat source and add methanesulfonic acid (3.14 mL,
47.91 mmol) in BtOAc (10 mL) dropwise over 3.5 minutes. Stir for 1 h while cooling to

roomn temperature. Add EtOAc (20 mL) and stir 5 minutes. Filter, wash solid with 2 x 50
mL EtOAc, and dry under reduced pressure at 45-50°C for 2.5 h to provide 12.62 g (86%)
of the title compound as a white powder solid.

TH-NMR (500 MHz, CD;0D): §0.94 (9H, s), 1.65 (9H, 8}, 2.73 (6H, ). 3.91 (2K, 8),
7.31-7.35 (2H, m), 7.63-7.67 (2H, m), 7.69 (1H, d. ] = 8.5 Hz), 7.87 (1H, 4, ¥ = 8.5 Hz).
MS(ES+): m/z = 421.5 (M+1)"
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(58%) of the desired compound as a light tan solid. 10 Purification Step
Heat a mixture of combined lots of 5-[2-tert-Butyl-5-(4-fluoro-phenyl)-iH-
imidazol-4-yll-3-(2,2-diinethyl-propyl)-3H-imidazo[4,5-blpyridin-2-ylamine
WG 39810, MTBE (165 mL) to reflux. Add hexane (800 mL) ghg COQLSlAHNs
to room temperature. 15 Filter solidwash with hexane (200 mL), and dry
under reduced pressure at 45C to “provide 54.35 g (97%) of the desired
compound as a light tan solid. 'H-NMR (300 MHz, CD30D): 6 0.87 (9H, s),
1.45 (9H, s), 3.79 (2H, s), 7.05 (2H, dd, Ji =8.7 Hz, J2 = 9.0 Hz), 7.30
(1H, bs), 7.40-7.50 (3H, m). MS(ES+): rn/z = 421.4 (M+1)+ 205 [2 tent

But 1 5 (4 fluoro phenyl)-1H- %};@% -3 (2 2-dimethyl-propel)-3
imidazo14 5-blpyridin-2-ylami Iméethanesulfonate Heat a solution of

§i[3f&tf4bﬁﬂéﬂw-&(ﬂafbmmhéhW-imidmmia&alm;ﬂl@ -gmpeihyl-propyl)-3H-
dimethyl-pro ‘9 gg%ifflﬁuﬁawmaﬂemﬁe&me@sg 23.98

mmol) in 25 | to 420 Remove heat source and a d

b1V B_Ci.ﬁugﬁlmé{ﬁ égff{)%t%h while coollng to room temperature Add
‘ ¢ (20 mL) and stir 5 minutes. Filt ?SBSOI'OI |th 2 )rgai=I
Etdﬁ?@t a%ﬁ%ﬂf&e@@dﬂff@&%é@ Pﬁé? is BRIV yprowde
imid2:64.§-686%)10b thadite ¢ogapogrisas mvihiferponatid 810 30 H-NMR
500 MHz, C S 0,94 7
me ;aneftg@%eéﬁ?és b e Ak T A e s e
g, 0(@517 ﬁolb = etk 2R A MS (S TrTA)Y withzz dis (URHDP- ARIEs DOSROR 4 FES UL

3 ; 0a °C and add water (1.2 L)
SRR S e )

conemmm@mw%%ﬁame RS S S ST e SR TR
teﬁ%:%ﬁ%/ 5@599&@%5 42 (édosephenyixanexo-aabiyll Bidmitihrofs).3hen in ice

ridin-lI-ium methanesulfonate Heat a mixt
batlg @%%QW%PO I?J:)} e S&{iﬁ dnse élnyrlgt ;gl% BO Igh) and dry in vacuum oven
at dPoickastOld BrbleyiidiniZ-glaeing) (k84ctgyid:Seamotndormic acid (923.0

" mvzk(aoo MHz, DMSO-dg): & 9.08 (s, 2H); 8.18 (d, 7 = 6.0 Hz, 2H); 7.92 -7.98 _(m,
3E); 7.40 (1, J = 8.0 Hz, 2H); 3.67 (s, 2H); 2.40 (s, 2H); 0.66 (s, 9H).
MS(ES"): m/z = 355.4 (M+1)".

Ring Formation

Heat a mixture of 2-amino-3-(2,2-dimethyl-propyl}-5-{2-(4-fluorephenyl)-2-oxo-
acetyl]-3H -imidazo[4,5-blpyridin-1-ium methanesulfonate (0.62 mol), ethanol (2.5 L),
ammonium acetate (500.0 g, 6.2 mol), and trimethyl acetaldehyde (84.0 g, 0.93 mol) at
abont 70 °C overnight. Evaporate the volatiles. Add ethyl acetate (4.0 L) and water (3.0
L) followed by 1.0 N NaOH (1.2 L) and stir for 20-30 minutes at room temperature.
Separate the phases and extract the aqueous phase with ethyl acetate (2.0 L). Combine
the ethyl acetate phases, wash twice with 10 volumes of saturated aqueous sodium
chioride, treat with Darco (30.0 g, 10% by weight). Filter through a pad of Celite and
concentrate the filtrate to about 1.0 L). Add ethanol (2.50 1) and heat to about 65 °C and
add methanesulfonic acid (130.0 g, 1.55 mol) in ethyl acetate (500 mL) in fast drops,
maintaining the temperature at about 65 °C for 3 hours. Coo] the reaction mixture to

room temperature with stirring for 2 more hours. Filter the suspension, rinse the solid with
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methanesulfonic acid (110.0 g, 1.14 mol), DMSO (224.0 g, 2.87 mol), and
48% HBr (9.7 10 g, 0.057 mol) at gentle reflux (105-107 C) with a
distillation device overnight. Distill out volatiles (550 ml-) under reduced
Wy essI 8544500l to about 65 C and add water (1.2 L) containiiggNadedadns
(18.0 g, 0.114 mol) dropwise with rigorous stirring, maintaining the
temperature at about 65 C. Cool reaction mixture to ambient (about 3
hours), then in ice bath (about 30 minutes). Filter solid, rinse with water
(200 mL), and dry in vacuum oven 15 at about 50 C to provide 217. O?
ethy(@4%exorItEmesisad agrpoumdrid ViR BOOLNIHA DISDIHE]260 8l (8l

%)9 18,(d, J = 6,0 Hz, 2H): 7.92 -7.98 (m, 3H); 7.40 (t, J = 8.0 Hz, 2H);
title SEEPAIE . 5 40 (s, 2H): 0.66 (s, 9H). MS(ES+): in/z = 355.4 (M+1)+. 20
I R (FOONE D DNESD-dni B ¢, 2H), 7.90 (d, 1H, T =9.0 Hz); 7.86 (d, 1H, ] =

9.0 é@t I%@Gil m%lazo[%t@ r‘%pé’:!)tﬁa[%f'“@f eRbanyy2coxa); 2.35 (s, 6H);

yridin-l-lum methanesulfonate (0.62 mot),
1.5keth&ibt @78 (9, “Hxmmonium acetate (500.0 g, 6.2 mol), and trimethyl

Ms&%e.tfl%pgd@(% (191 9.93 mol) at about 70 C overnight. Evaporate the
volatiles. Add ethyl acetate (4.0 L) and water (3.0 25 L) followed by 1.0 N

NaOH (1.2 L) and stir for 20-30 minutes at room temperature. Separate
the phases and extract the agieguPpRadd with ethyl acetate (2.0 L).

Combine th gIgﬁgzetae Iaas%s ?Bat‘“‘%%ﬁ%%gd]& gnes of

saturated aq ium- chlori Darco é 10% by
we.ghﬁ)aﬁdt@aamqgmarp@mt eHlitd afdhohnesateRE e PPEBHR

me mant% 9{?5'2@9&) (g% ?Qléi s%@g;ﬁ%%t%ﬁp%ﬁ@ C\Aﬁ@ﬂa%ooﬁdéids is

onic aC|d 1.55 mol) in ethy| acetate (500 mL) in f{a%t
disghs, twaﬁﬁtaﬁﬁiﬁ@ &6 4@%@&&1‘9}@ SPUBRSEES EPfoiOY ABEAC CHEITRE

fmﬁﬁéﬁ%wmﬁ%é% @éﬁﬁﬂé@ﬂl&dﬂ@é&lﬁg@wﬁtﬁifr:fu‘vglg)m%&nmeﬂmurﬁld:mwter
pla%gﬁ%%%%{%;‘gé eléisagﬂlw ; S\E%I%EQOZOO 7534we&s dthmu h a cap mat and

ry |n acuum oven

meﬁﬁzém&ﬂwéscd%mﬁ@gaﬁ&gmmm ‘ﬂtjﬁldmatpémrﬁﬂ PONMIR(BOEE Mhat
s> bR LS B o oA & S N A o
eviSerBtin P18k (Bedbi)alor bigs Ml aM@(l@sp)awihﬁ £yapgrpkipnyylate is
pre%é@dwlg lf]%n]é}eﬁr%g 385%1{3 0?%?(1%] ftraft%rﬁtgﬁ ﬁl%eﬁﬁg?e@%@ xﬁﬁ?gdsg}r@%@i%d
syringes to the open well titer plate and is then allowed to evaporate to dryness over night
at room temperature and ambient humidity. The precipitation plate is prepared by adding
100 uL of the filtrate from the master plate using 55°C heated syringes o capped 96 well
titer piate where each well contains an anti-solvent of 200 uL. of heptane or 2-propanol.
After equilibrating for a period of nine hours at room temperature, the excess solution is
wicked away using pre-cut Whatman filter paper. The cooling plate is prepared by
transferring 200 pL of the filirate from the master plate to individual wells using 55°C
heated syringes in a capped titer plate, and cooling exponentially from 55 to 10°C over a
period of 8 hours. Photomicrographs are collected on the material at the bottom of each
well in the 96 well plates using a Zeiss Axiovert 200M inverted incident-light microscope
with a 2.5X objective. If the material is crystalline, it exhibits birefringence that is
displayed as white against a dark background. Amorphous solids appear dark or as

opaque droplets or rings.



10 A master plate is prepared with 250 L of the free base of the subject
compound in methanol (0.1 M) added to all wells set in a 96 well format.
An array of acids is dispensed to each well in one and two molar

wersiaentsy The solvents are evaporated from all 96 wells Psingdoos000025
Genevac Series Il evaporator Ieay'a_g solid residue in the master plate. An
array of solvents is dispensed to éach one of these wells through a cap
mat and 15 then heated to 55C with stirring and allowed to equilibrate for
60 - 90 minutes at about 55C. Each sample is then filtered hot and
transferred to corresponding wells in an evaporation plate, a precipitation
plate, and a cooling plate. The evaporation plate is prepared by
transferring 200 L of the filtrate from the master plate using 55C heated
syringes to the open well titer plate and is then allowed to evaporate to
dryness over night 20 at room temperature and ambient humidity. The
precipitation plate is prepared by adding 100 L of the filtrate from the
master plate using 55C heated syringes to capped 96 well titer plate
where each well contains an anti-solvent of 200 L of heptane or
2-propanol. After equilibrating for a period of nine hours at room
temperature, the excess solution is wicked away using pre-cut Whatman
filter paper. The cooling plate is prepared by 25 transferring 200 L of the
filtrate from thd"HeiBip Ak T&*ﬁ@f%ﬁ%éﬂb‘%%ﬁ@ eated syringes
in a capped titer plate, and cooling exponentially from 55 to 10C over a
period of 8 hours. Photomicrographs are collected on the material at the
bottom of each well in the 96 well plates using a Zeiss Axiovert 200M
inverted incident-light microscope with a 2.5X objective. If the material is
crystalline, it exhibits birefringence that is 30 displayed as white against a
dark background. Amorphous solids appear dark or as opaque droplets
or rings. WO 2005/075478 PCT/US2005/000025 -59 MISSING AT THE
TIME OF PUBLICATION WO 2005/075478 PCT/US2005/000025 -60
Inhibition of p38 Kinase Standard Solution Preparations The kinase buffer
solution is prepared by combining 2.5 mL 1 M Tris-HC1 (pH 7.5), 0.1 mL
1 M dithiothreitol, 1.0 mL 1 M magnesium chloride, and 300 L 1% Triton 5
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
solution.
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The 200 pM ATP solution is prepared by adding 102.6 pL 10 mM aqueous
ATP, 25 L 33P-ATP, and 163.5 ItL of 4 mM aqueous Epidermal Growth
Factor Peptide 661- 681 (Biomol, Catalog #P-121) in 5 mL kinase buffer
wsolofdTs48 The p38 kinase enzyme solution is prepared byrdissshiing:Sobes
pL concentrated enzyme solutiong@50 ng p38 enzyme/L kinase buffer
solution) in 1536 pL kinase buffer solution. Sample Preparation 15 An 80
M solution of each test compound and control. compound are prepared by
dissolving 2 pL of a 10 mM stock solution of the respective compounds in
dimethylsulfoxide in 248 InlbiHemen38&885 olution in a Costar 96-well
sranfRlerQHighoRIBlepa R Blate is placed onto the Tecan Genesis automated
Iquid handler for 1:3 serial dilutions, 20 Assay 1Q pL _of serially. gi
cofﬂffﬂﬁﬂasfsbﬁﬁ%%?wmﬁség%egnbmqﬁlm@%@&'\%é??‘ aftﬁ?)?ln{gstg#ﬁi{q ¥
7.5),1'@119(!9;134@%@5&%&&@@@0 %%ugzmmm%mi%ﬁ%smm 39Gubddailiiton
itertek Multidrop. 8-channel liquid hangdleg. | zyme
X1 OIS 26 G W e e bR e e e
comBibdUrE s BileiSoMES Cemoprigrard Ghanit %t BRIEChsduti@ih the reaction is

stopped ing 6Q pL of freshl e 59 ial L
ot O B I e e ey 1B AT e AT,
25 (i EMulimekd The. platast areimwed:idEpatdonS@minthFRIcARIRAEN 00 1-

washed/aspirat e Titertek MA  With freshly prepared
681 é%%nﬁcﬂa%sﬁgé&g%%{%%&&fg '?Efgcﬁfa&exg 5%%%%1% wells are blotted and
100rpé plickaRsint-2fnscintiliation W20DBI0TsHTERET U5 2005 IIgRL5

-61 quid_(Pac% rd Bigscience) is added, w tg %i%olgggh RIQIRS BiErer
enz e RRIBHERdit §r“% %ﬁ? AR )&%% éaéeo?}ug% ?ei\k;\g Iat)c Microb&a Trilux
solwseitillation counter for 33P-isotope. All exemplified compounds were

initially tested at 10 concentrations (20 .M - 1 nM using 1:3 serial

dilutions). Compounds with IC50 values less than 25 nM were re- 5 tested
Sanatia¥kgrtimtaoncentration of 2 M to 0.1 nM (1:3 serial dilutions). IC50

valyes wers calcilatad IR RS ActivivRassselimarebitseacheomauntby

using nori-linear regression. All exemplified compounds were tested
dissebsieptialil; abuisuistbalbevutind i Erparidy (- MPRSIAAL P38 kinase

dim%gz?(sm 0%:[ L& 2%0015 tﬁ%6%9%§wjff§@l%lﬁhgn in a Costar 96-well microtiter
plate. The plate is placed onto the Tecan Genesis automated liquid handler for 1:3 serial

dilations.

Assay

10 pL of serially diluted compound is placed with a Beckman Multimek 96-well
automated liquid handler to the assay plate. 20 pL of 200 pM ATP solution is added with
a Titertek Multidrop 8-channel liquid handler. 10 1L of p38 kinase enzyme solution is
transferred to the assay plate using the Multimek. The mixture is allowed to react for
40 min at 30 °C and then the reaction is stopped by adding 60 uL of freshly prepared 5%
glacial AcOH with Multidrop. 80 pL of this solution is transferred to an “MAPH” plate
using the Multimek. The plates are aliowed to set for 30 min at RT and then
washed/aspirated on the Titertek MAP extractor with freshly prepared 0.5% glacial AcOH
(1 x 300 uL, 2 x 200 uL), The wells are blotted and 100 ul. MicroScint-20 scintillation



following compounds were tested essentially as described above and
were found to inhibit 10 the p38 kinase enzyme as tabulated below.
EXAMPLE IC50 (nM) 617.2 94.6 i1i23123.6 133.3 183.6 193.2
Wlaghggt)pm% TNF-a in vitro Mouse Peritoneal Macrophages ﬂ(;slj;lugi'rmsm@oozs
thioglycolate broth (5.0 g yeast extgget, 15.0 g casitone or trypticase, 5.0 g
dextrose, 2.5 g sodium chloride, 0.75 g L-cystine, 0.5 g sodium
thioglycolate, 1.0 mg resazurin, and 0.75 g agar in 1.0 L distilled water) is
injected into the peritoneal cavity of Balb/C female mice. At day 4 or 5
fluidP@skinieCRRdkedm)iseaatedaitifibe Valtitithen Thieotews ip: slievadn sit for
RPML 1040 medivmRiMiniigken and. e betianeahmasRphades Attope.
30 15 St 8 gyrlnge%@é%ﬁga?ﬁm PCT1US2005/000025 -62-
CytaKise:Rydifiediomitoude wertbridalnirstophie seneraiineu(sHie™ - 1
hemopytometer and adiusted 10, 5 x 105 cellsiiellin Aok iates b re.
nM WI%GS 1%%8F§r%n\§\ﬁth ]O.gg}o ?éltal bovine serum. 200 pL/well is plated in

5 test@Penveilptate samdnthaionltd 2lIOWenad sbiifd %ﬁé@éﬁé?@?@%é@%&ﬂ&?ﬁ of
wer%h%%"@gté‘ar(ﬂﬁ Rl 1\5%@%?6%%%{" BELRCSIRRG I R3G stas@aear

InATbitor is “pre-treated Using a series of 8 concentrations forible(? %%§ga?1d

regré@@idnwall) eTrendisind aremRERLS PR A RN AR B B hETRT:
el RORAMEAREIAYHE (1P Bhand A bisldniarierpr 7 dor BpbalcdlyCueo

e conditioned media is harvested and assayed for TNF- o inhibit
foll prouig cHOMARIAY WAE Lesither R desFoe BRI ARNE DEIECHSN
10 the éﬁ@}ﬁg@ﬁlﬁ i FElpidlaveidialog #171-G12221) The lyophilized
premixed TNF-a standard (1 standard tube/ two 96-well plates) is
reconstituted with 50 p-L sterile water (500,000 pg/mL). The samples are

vortexed for EXAMPLE | ICs (nM)
6 7.2
9 4.6
11 2.3
12 3.6
13 3.3
18 © 3.6
19 3.2

Inhibition of TNE-¢. in vitro

Wiouse Peritoneal Macrophages

15 1 mL thioglycolate broth (5.0 g yeast extract, 15.0 g casitone or trypticase, 50¢g
dextrose, 2.5 g sodium chloride, 0.75 g L-cystine, 0.5 g sodium thioglycolate, 1.0 mg
resazurin, and 0.75 g agar in 1.0 L distilled water) is 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 macrophages are

20 withdrawn by syringe.



10

15

20

25

30

5 seconds, incubated on ice for 30 min, and vortexed for 5 seconds before
use, A set of 15 twelve 1.5 mL tubes are labeled with #1-thru #12 and
then the amounts of cell media shown below added to the appropriate
wiyhgss fstandard concentrations are as follows: 50,000; 25,3Q0;,4&,00: 405
6,250; 3,125; 1,562.5; 781.3; 390;@ 195.3; 97.7; 48.8; and 24.4 pg/mL).
The premixed anti-cytokine conjugated beads are vortexed (25X)
vigorously for 30 seconds. The anti-cytokine conjugated beads are diluted
to a 1X 20 concentration using IX Bio-Plex Assay Buffer. For every plate,

Cviob iR Phogfithgore-mixed beads is added to 5760 pL of Bio-Plex Assay
Buffer. A Milli

pore 96-well filter plate is_blocked with Ciste
ol BT SRR TR O e A G et Hljuscd t

5 x filtratiopvaystewsanditheretowBRMEHA0 wedhos it Pefdembbosk e -

filter plate with, 100 I/w f Bio-P. f ledheine FhgdlX
200 Yiiesk &Piv%‘??eﬂa éjl‘f g%;llfté]lc'f1 %segn s%g??%%gr%e%ﬁj%@lggtg%vggnds andt_added
pott&f betheaeh fuebt 13hIs3ib filtbradstmonppiananswedant dip PRgssHELHRE 1

erformed on plates with 100 1/ Q- ufferi AURIbeltdSr
pre- ﬁ%tfégdlﬂ]\?%&gﬁg%eﬁ ];ov(\fg ézan&%/&%%%frﬁog é{{alﬁ%pig%%@s%ndara iS adoTed t:)B
reaaGhiBaMmpiewebt Thiszismintipbavtd foretdeddiisad ROymb diekarn-Y

rotected from light at sefting 6 and then far 39 mj 0G0 APOTNE-
for ﬁé‘r?b?gcéﬁ(#gﬁ%/ We%bgera (%roggélron?’ge £ g\i?afgﬁgg? g%ﬁp%ﬁ%%gmg‘ega with Bio-

o. piolexMRskBuiien filleeilmougiuand toweled dry. The cytokine detection
antibody is WO 2005/075478 PCT/UTS2005/000025 -63 prepared (-10

min prior to use) for every plate and 60 pL of the premixed cytokine

TNEeleclionarbeedy is @iid : gf-Hen SEEEe
Antibody Diluent. 50 pL of kine detection anti 0 :
inc%g@ff’wgﬁd&%ﬁ? a%%a%%%%li%; e?t%?g%té%ottgg 8%:13 iight at slgtttfi;?])gls

rec&ﬁﬁqumo 'Sh@QM'lérﬂESﬁtﬁi‘ glsa@og@r?lgeﬂaremmmwm*med for
Bio-Plex Wash Buffer.. This is filtered through and ¢ - Strept:

5 scRaRPAGHER HOR (57 b LR L T Loy SR e Db

rwebfe Bio-Riexdasay Bidfet atiad -50:pl bistibrabrimmpmis ddqB agstia

each well and. incuba £0 hakerRraiested from
shoj CP%? ge%%%egd ‘and %é%%o&%{r {518%%%3%%%%%&5&%%%5 ar g_rfogned
50,046k Bﬁ@@esamwgm&m@@%rwf@?ﬁ%@dﬁ%@%&%@ S
24458 engedin 100 pLivelekRiocBincAssayfstier vEiarea@sand

sg ples are read on a Luminex machine, Thea m&enslt)é{e% ings are
Vigﬂﬁ'@wﬁéﬁ‘i@?té"&%déicgﬁ?ﬂfﬁmﬂﬁ&eﬁ?&uﬁggegj%an RIS pomt standard

cmﬁ%ﬁ‘fﬁa%Sﬁ%g 'lrmiymi@@é@ Msing Buft-Paramelesiiogigto réguétuigne-mixed
method (Bio-Plex Manager 2.0, Bio- s , :
beads is addgd to 5760 L of Bio-Plex Assay Buffer. A Millipore 06-well filter plate is

blocked with 100 pL/well of blocking buffer. The blocking buffer is filtered through

AR

using a Millipore filtration system and then toweled dry. 2 washes are performed on the
filter plate with 100 pl/well 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 filtered 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 L of sample or standard is added to each sample well. This is incubated for

60 seconds at RT on a shaker protected from light at setting 6 and then for 30 min at
setting 3 and then placed in the refrigerator overnight. 3 washes are performed with Bio-

Plex Wash Buffer, Filter through and toweled dry. The cytokine detection antibody is
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Rad), and the IC50 calculated. 15 Representative members of the
exemplified compounds were tested essentially as described above and
suppressed TNF-a in vitro with an IC50 < 100 nM. Specifically, the
wigllawgagsegmpounds were tested essentially as described aloye 306k 000023
were found to suppress TNF-a in-ggro as tabulated below. EXAMPLE
IC50 (M) 6<9.1 91.2 1124 13<9.1 1&<9.1 19<9.1 1046.3 20
Inhibition of TNF-a in viva Compounds are administered p.o. (100, 30, 10
and 3 mg/kg) to female Balb/c mice (5 mice/dose). After 2 It, i
preplipdielatsiysivdéo(LREE evaly stSHR G I iy s
PCT/US2005/000025, - IS admingstered v taihveineht.
dew%t%%haﬁ%’ﬁsg .385% lﬁgg?%%é%h%dmini%%o%%tﬁgﬁﬁcﬁﬁﬂgph xiated
50 UDYESRinnatatian anchiiled pistadded and decyhatestipe 68 ey @Fjﬁ‘l’ﬁ'@ka
Detection Assay (Bio-Ragd. Bj it .- log. # - _ o
R e et Somdare el

perftroe@6vithetpRiteB)on WD Bribrerib i Sl espb By oL RSy
saegﬁﬁggi96 %@%QQ%ar RGHBRIE RGeS a5 30 i1 ARGMORPH b SE—oaNds

2) use. Labela set of twelve 1.5 mL tubes with #1-thru #12 and then

Bio-Rtisk thesayTuffits aoticdl| Fediathooaeseibny i it addrl sppreprisibatbes
. (standar rati r llows~20.800; ki ®80ndtRe0;
e L Do
10 i apeliiigdd AMRHRORIAGEHIEAMIRRIRIEB XS Wi %Fstsr‘ééi cred
hroRSRORHE R R atitakinesanivaatest bradsdo asda Baffeentration
uélng 1X Bio-Plex Assay Buffer. For every plate, add 240.pL of.the
Starherdn s HEAKS ¥E 5TE0PRLE bRBIESB R ALy fFeP?‘ft%S}gﬁ)(({% AR RS SRS
con98auell fltes platawitnd Oupk Meelidafbiorking rhistied Fdlten throegkd in

duplicate using a four-parameter logistic regression method (Bio-Plex Manager 2.0, Bio-
Rad), and the ICs; calculated.

Representative members of the exemplified compounds were tested es_sentially as
described above and suppressed TNF-at in vitro with an ICso < 100 nM. Specifically, the
following compounds were tested essentially as described above and were found to

suppress TNF-o in vitro as tabulated below.

EXAMPLE | ICsp (nM)

6 <9.1
9 1.2

11 24

13 <9.1

18 <9.1

19 <9.1 -

104 6.3

Tnhibition of TNE-¢ in vivo

Compounds are administered p.o. (100, 30, 10 and 3 mg/kg) to female Balb/c
mice (5 mice/dose). After 2 b, lipopolysaccharide (LPS, E. coli serotype 0111:B4, 5
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the blocking buffer using a Millipore filtration system. Towel dry. Perform 2
washes on the filter plate with 100 p1/well of Bio-Plex Assay Buffer and
towel dry. Vortex the 1X anti-cytokine conjugated beads for 15 seconds
wanghedd &0spL to each well. Filter through and towel dry. Peifgrex Ros/000025
washes on plates with 100 l/well of&jio-Plex Wash Buffer. 20 Filter thru
and towel dry. Add 25 L of serum sample and 25 pL of diluent (Bio-Rad)"
or 50 pL standard to each sample well. Incubate for 60 seconds at RT on
a shaker protected from light at setting 6 and then for 30 min at setting 3
me/hEtisHemplisEEan weirehidariaeh oVerhdRe erfORhie WASHES With
adnRiaRles Wash:Buierassiligsdheovgt@nthitanebanad Brepase cyekiie:
detection antibody (-10 min prior to use) for every plate, add 60 pL of 25
punii¥premixed cytokine detection antibody stock to 5940 L of Bio-Plex

e&iﬁ@ﬂi;thagibzt@y\;ﬁ ﬁlﬁye@ﬁé\@r@ ssinépiiPEstabQanditehie'S peish-
to use) for every plate, add 60 940 |_.of Bio-Plex 30 As Buffer.
weIRHAIS PP G HES AR ) LR BT SR o B oDl ay
incWi: 20054076547 SRCHIUGRAATHER26nd6 beifeona Slrbkbn protétustive
from ljight at.setting 6,and then for,1Q mi tti . Perf
LS R AR e A g s L Sel P et MR
the phpaeitiofeBibRIraadsdy Butfer aluadistan e sa i, 48ih pdd8n12,500;
6,25(5“‘9!?%‘, W?SFQ%'@;Q%@ @@aﬁi@g%;%?dt@@.@ ﬁ(?ﬁi‘r\’@f.te@oi@ex the

picogram/milliliter units based on 5 a 12-point standard curve created jn
preguptic At GataliBereRRi paMatRerls G S o g rusLidRT AetRoR %i&g-%fé%( ©
antMRDAGEL &fjuBiReRRachiARd the dahetalduiaie RabBesdtativesay Emtiers
of the exemplified compounds were tested essentially as .d ?criRed a %(}g%r
FoaTs e 486N AP WA TS0 B0 ey T RN b
IRk XAMBLE d04.wpsiigsiesassrntioly Asdiescriberabpyicangiler through
exhibited an IC50 <1 10 mg/kg,. Effect on Intrar,ll;arti ular Sfin% C%dshes on
thepcking FalaFHsing A MECROH SREBETHG ¥ an KEE iRduced e synthesis
ineFiiENEre WRICOYVREINBEBSIEEX iAssynBVviftiavageitlidnHiyoriexels 6K
TNF-a are detectable 15 within 2 hours. Since the joint is the it%ﬁ\{h

e B 0Bl BBR IS HROHEA SRR A e WRETAGY T BIah Troveh
nPRnigiresgempewndaas:An atleckan eminiameraonplaspass S ifithe
Fiife?;r;l?r\gf;d towel dry. Add 25 pWL of serum sample and 25 pL of diluent (Bio-Rad) or
50 ul standard to each sample well. Incubate for 60 seconds at RT on a shaker protected
from light at setting 6 and then for 30 min at setting 3 and then place in the refrigerator
overnight. Perform 3 washes with Bio-Plex Wash Buffer. Filter through and towel dry.
Prepare cytokine detection antibody (~10 min girior to use) for every plate, add 60 ‘;,lL of
the premixed cytokine detection antibody stock to 5940 uL of Bio-Plex Detection
Antibody Diluent. Add 50 uL of cytokine detection antibody and incubate for 60 seconds
at RT on a shaker protected from light at setting 6 and then for 30 min at setting 3.
Perform 3 washes with Bio-Plex Wash Buffer. Filter through and towel dry. Prepare
strept-PE (~10 minutes prior to use) for every plate, add 60 uL to 5940 uL of Bio-Plex

Assay Buffer. Add 50 UL of Streptavidin-PE to each well and incubate for 60 seconds at
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Six female Lewis rats (150-200 g) are place in each treatment group. The
animals are given vehicle (1% NaCarboxymethylcellulose-0.25% Tween
80) or test compound 20 (1 mg/kg, 3mg/kg, 10mg/kg, and 30mg/kg)

Wgrgd% Q&e hour later, 10 p1 LPS (10 g) is administered |ntr %l’%li@g%mmq

Into the rlght ankle of each rat, whil 5the left ankle receives 1

saline. After two hours, each ankle i$ lavaged with 100 pL of saline. The
lavage is collected and stored at -80 C. 25 Group#i: Vehicle
(1%0NaCMC-0.25%0Tween 80, 1 nil-, PO) Group#2: Test compound (1

RT mgﬂsgaﬂefrﬂm@@ad@f@umgm 'a’mtmmmpmhma(m fiorg¥Rgpin AiBetEy 3. Perform

s vl S R TR0 Balkel i, SRl oUPHR thes in

100%@%5@@@@@035335630% aesdn@agaré@amthaambﬁ@ﬁéﬂémwx
Vo R RIARSD) QMRPWAHAfascd
ma E.-i i a(ea% Eose%ggi‘h%%g: With thenq sWased on

uce ibition of TNF-a synthesis

a m@mﬁ: MEDEG! oﬁ%ﬂrm@m@ @ﬂmrewwe?ahaﬁeﬁrﬁgr@fef [RERBREP RS On

meRIPPRNCPA O} Hhe A ISR elanamacs]ldineiaaptained from the

"~ American Type Culture Collection, Rockville, M[?géﬁhe celtls are.cu tL,gmelPI
in Weiwﬁmm%ﬂﬁﬁﬁﬁmﬁlﬁﬁ%%@o RAIF SETam THe el

dessxf‘a\éﬁ‘a'ﬁb\é@%@%%ﬁﬁéy&a@mwﬁgutb@mﬁxraﬁrlegman(gmmgmammapound
gentle trypsinization, washed twice in gg}%%éemband resus ﬂ:eol n

of BXAMEIE PIAS a0 S5ERaH, ¥ SFViahie s IS r?mned

mgjq@mg a hemocytometer and adjusted to 1 x107/mL. Tumor ceIIs are
|nJected subcutaneously in normal C57B16 mice. Inoculum volume per
mouse is 0.2 mL (2,000,000 ceIIs) When the tumors reach 300-500 mg,
the mice are used:ftisctan ardti@iesiaewithiEzD fixed time (2.5
hours) after, p. o ch oun e
15 thERifRDre %ént‘:e(‘} %I% ﬂlp?e |mgsﬁlg%ﬁ'§sgdg)g%%iﬁé§%%?%mih%{

 whithcbA8HY) BHRLROIn 6omPDRL watgeatménﬂigmmﬂi@ftfﬁﬁﬁsn aapdetectable

Immuno-Blot Analysis 20 Tum llecte . ,
Wit eRRATS Ty %lﬁlgﬁ Eﬁ%&%ﬂ l‘#he site w lected az desall d[?a " 809%’1%&5%@ apidly

IJuid™ nitrogen and store Tumor
detipsiieswaieiromogetiyy e@mmsmm@mmuwwm@g@eh}&ﬂﬁww

resgé}{%cgﬁotﬂebéjﬁggﬁé.m'\ﬂ Tris pH 7.5 containing the following

Six female Lewis rats (150-200 g) are place in each treatment group. The animals
afe given vehicle (1% NaCarboxymethylcellulose-0.25% Tween 80) or test compound
(1 mg/kg, 3mg/kg, 10mg/ke, and 30mg/kg) orally. One howur later, 10 il LPS (10 pg) is
administered intra-articutarly into the right ankie of each rat, while the left ankle receives
10 puL of saline. After two hours, each ankie is lavaged with 100 pL of saline. The lavage

is collected and stored at —80 °c.

Group#1: Vehicle (1%NaCMC-0.25%Tween 80, 1 mL, PO)
Group#2: Test compound (1 mg/kg, 1 mL, PO)

Group#3: Test compound (3 mg/kg, 1 mL, PO)

Group#4: Test cornpound (10 mg/kg, 1 mL, PO)

Group#5: Test compound (30 mg/kg, 1 ml., PO)
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protease inhibitors: 10 ug/mL leupeptin, 10 ug /mL soybean
tryp-chymotrypsin inhibitor, 10 ug/mL N-tosyl-L-phenylalanine
chloromethyl ketone, 10 ughnL 25 aprotinin, Na-p-tosyl-L- arginine methyl
S benzamidine, 0.3 mM phenylmethylsulfonyl flugri _ <
W%éﬁéﬁzgjggéﬂoche complete proteasc_aﬁloqhibitor cocktail; foIIowiigrglg%%g:’%gw
phosphatase inhibitors: 60 MM beta-glycerophosphate, 1 mM sodium
vanadate, 10 mM sodium fluoride. 20 mM p-nitrophenyl phosphate, 1 JIM
okadaic acid, 1 uM microcystin, 2.5 mM sodium pyrophosphoate; and 1
mM’l@@Fd?Ui‘éQﬂ%ﬁ%H@ri Mﬂ\&@ﬁz}'&c@gy\b&%ﬁﬁﬂ}xﬁlﬂﬁﬁﬁw@&?mﬁmﬁo
MM NaCl). Tissue lysates are clear centrifygation in a refrigerate
R T g AR L R
of TiRASieRddasRshTMED gEdIsAesNS) 2005/075478
PCT/US2005/000025 -67 prechilled on ice and snap-freeze again in liquid
nitrogen or dry ice. After quick thaw to about 80% completion in lukewarm
; s ic a2 ibtisaberTiaBEosamples are
ceniiond 2aan AL b4,000 R AN Al CrlGk e MiflThe Pyperiaiaat is
transterred to fresh prechilled microfuge tubes and protein 5
ColierizeniRatisnilatheEse rebisusmepiitisRadiBidlel A4sasg Hea gamisnshigt
wiRavne: sl Wk ahuminaspioisit-siandard .y aigin exirasinameequatizestial
with the extraction buffer. An equal volume of 2X SDS s mele buq%%{ﬁ
R B0 o

grozicbl oS THeeBrdi Y RS AR A BN PR B S SP Bt

serRfQigin RXACt REr sadnple iSiisad fosalpeirbphaibsis dmedxdNdd udng a
gradient SDS-

GE gel an nsferred onto, Nitroc .

DGO A T e A 1R ro DB 1T Rar e i
nothiig O67B 6. miG0 dnndiia Chlude 5% Pweeris ) Zmd (2OP9000 el a Ny

for least 1. b, Ihe ’ IRGURAICd R RETARL&RY ROCYRE
thel?%&r%% gd% @/&q{g @ggﬁgg\%ﬁ%&rﬁ%%&a%%akér with 80 rpm at 4 C.a
fixheimisr GhB e ViAshR - AXaO RS T REBI T P T SISO PRI RET A
mAEIhEnDeHhated forARiminwithseaendanysantibody HRRdNerEpatadish.

peroxidase) conjugate at 1:10,000 dilution in 3% non-fat milk in TBST and
CORRMKHUSFENE Y times with TBST, 10 min each. The immuno-blots are

then visualized by enhanced chemiluminescence (ECL, Amersham) as

P8l RaRyiaeiV e Srihskbgtiongmilkgemary antibodies are purchased
rom Cell Signaling and secondary 20 antibody HRP conjugates are

obtaingddrosalRoier shdm et snemiranesaindcappapsivsasedifiod
nite ST ophoresis And eSS PIQNng AL BHIGHATAS 0Re using a Daunce

homogogenizer in an extraction buffer (25 mM Tris pH 7.5 containing the following

protease inhibitors: 10 fig/mL leupeptin, 10 pg Jml soybean tryp-chymotrypsin
inhibitor, 10 pg/mL N—tosyl»L—phenylalanine chloromethyl ketone, 10 pg/mL
aprotinin, No-p-tosyl-L~ arginine methyl ester, 7 mM benzamidine, 0.3 mM
phenyimethylsulfony! fluoride and two tablets of Roche complete protease inhibitor
cocktail; following phosphatase inhibitors: 60 mM beta-glycerophosphate, imM
sodium vanadate, 10 mM sodium fluoride, 20 mM p-nitrophenyl phosphate, 1 UM
okadaic acid, 1 pM microcystin, 2.5 mM sodium pyrophosphoate; and 1 mM
dithiothreitol, 15 mM EDTA, 5 mM EGTA, 1% Triton X100 and 150 mM NaCl.
Tissue lysaies are cleared by centrifugation in a refrigerated microcentrifuge at 14,000

rpm and at 1 °C for 20 min. Supernatants are transferred to fresh microfuge tubes
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Invitrogen. Protein bands of interest are quantified from films using Kodak
Image Station 1000. The compound of EXAMPLE 104 was tested
essentially as described above 25 and exhibited a TMEDsq = 3.59 mg/kg
widahszalagen Induced Arthritis Efficacy Model Female Lewis,pats £%42Q, 825
Charles River Labs) are immunizec )ﬁ\{ith Bovine type Il collagen (2 mg/mL)
emulsified with an equal volume of adjuvant (aluminum hydroxide). 30
were used. The rats are immunized with approximately 0.3 mg of the
emulsion intrader- mally on the back near the base of the tail. All animals
pmcgﬁﬁq@dmgam@ﬁaﬁfaygelaﬁam acqu&?%m ghelclsameqwrot’oﬁmi ik faty
eqin to develop arthrjtis (characteriz S 0. 8
0 SRR SOTABOH02 s TR A R G o ant o ) o 12
conipldid tiays Thesthefestirmmirifzgtiongainet 488 eevrrdigt distrisutéd
. intg five t n ' ' cHetaty] SAIMRNL;
M) |a?§8pv%%%%h§c : ?a%? g%grfg Ebglgr %gkr?l}iié%ﬂg}g %g?i%ﬁ?g) rﬁj ps:r% G&rlél)§ up 1
convtahielions gEereBEHsd BHRERIICRATIIOSID 25895 a1 BOi8 FAT IS &7 8ld

albklift mgf@gg}aa}?@st compound, 5 mg/kg, 1 mL, PO, Bid x14 Group 3
Test compound, 15 mg/kg, 1. mL, PO. Bid x14 Gr, up Test qQ o%nc},
30 R PSS BRAVER 1B BE S TEane T RaNg T

27X BOs Qa4 tutideidiriietes iscpaasiirexhwith oalipeilsGinaysteryeibiferd

_recorded. Data is expressed as the area under the.curve
‘ mnbem%ﬁ%%gx 685&%{ 18 USC%%(J)l eﬁaclrogvhor 18 %%90 o

ammation scores and statistica
oradieal\sis resomeiakheaasiapalion ohEXaMPete OO)wesissnsd. NC

essentially as 15.descfi ibited 2T i aaerko
me fadzej-s #al?lga%ed m%%%%%?%ﬁ%%(ﬁ%ﬁg‘ MTEQ %9(}‘ I'IM A

ministration of the compou of the present invention is

. 0.0pfefEwed. 20 lawdy 62 Joral Baniridwdao st idt e o MBS AEVERthe

incI0U¥:R Eﬁf?{ 'iﬁgrg%'lttﬂ)(ﬂ? T EXRMRIGy HAPROesMah asRinisHatipRHaY be

1
very desirable Tor patients who are forgetful oge{)ulant about .tﬁl;l%gs&}ral
shalers fiéih 80 v ¢ iftrabEHBRISRBLRE WA B hrofel BEPLE o Mattet of
ThERRYERNieRs e eiervRith Retediiabcamplicatens detatedibtodralRP (horse
administration. Compounds of Formula I.m ab%%&g‘f'g‘l{"%%’%@@ the
radishy PEROHARIT CHRPRFRG ﬁl‘ir,’é@ré%’gé% %}%rg?gctal foute in particular
wasielmstadcasesThial GRETH fladninistiatidhe immuno-blots are then visualized
by enhanced chemiluminescence (ECL., Amersham) as per manufacturer’s
instructions. All primary antibodies are purchased from Cell Signaling and secondary
antibody HRP conjugates are obtained from Amersham. Gels, membranes and
apparatus used for electrophoresis and Western blotting are purchased from
Invitrogen. Protein bands of interest are quantified from films using Kodak Image
Station 1000. '
The compound of EXAMPLE 104 was tested essentially as described above

and exhibited a TMEDsp = 3.59 mg/kg

Rat Collagen Induced Arthritis Efficacy Model

Fernale Lewis rats (=190 g, Charles River Labs) are immunized with Bovine type
11 collagen (2 mg/mL) emulsified with an equal volume of adjuvant (aluminum hydroxide).
were used. The rats are immunized with approximately 0.3 mg of the emulsion intrader-
mally on the back near the base of the tail. All animals are re-immunized 7 days later

according to the same protocol. The rats begin to develop arthritis (characterized by swell-
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may be varied in any way, limited by the physical properties of the drugs,
the convenience of the patient and the caregiver, and other relevant
circumstances (Remington's 25 Pharmaceutical Sciences, 18th Edition,
whvlagls/Pulbtishing Co. (1990)). The pharmaceutical compositignsaBos/ 60023
prepared in a manner well known in the pharmaceutical art. The carrier or
excipient may be a solid, semi-sotfe-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 pharmaceutical composition may be
. adapted for 30 oraly | j t e s eRpchimayibaion. The
ling aéqdiran?rfﬁ?s%sesr85%%ﬂ%ebgg?i%%&?r§tﬁ%%%?n§6 g‘lflta@é etgi%apsules aerasols
cots e, USROS 8B RBRSLESPOR e 5P tMEHS AP0 ahd
wearSQMIROHRGS OF {he RESRENt dBveNbRITd2Y hgadministered orally, for
example, with an inert diluent or capsules or compressed into tablets. For
TreateTRHSYEE of oral WO 2005/075478 PCT/US2005/000025 -69 -
Grodharapeuticsarigigrationsitheysethpiociidssndy 980 TooHo PRI O;
excipienF aéwg f&? Sin the form of _tablets, troches, capsules, elixirs,
Gro suspens!%‘!:St Sy %h\é/haif%rl% b%%ﬂg(},@g@ﬁ%g the like. These
G1'o:§ parations, shot @ugta, g ,aishi,/‘i)@, 1 g@mpound of the present
Gron E_ntlon, e Al Suh'il!@,fw{ﬁg}k ,qtm)p@@yﬁr@d;dependlng upon the
Gro %agtlcu_lar QL Q W&ggygmpﬁmp&&qﬁwen 4% to ab(_)ut 70% of
e weight of the unit. The amount of the compound present in

compositions is such that a s_uitabgte dosage ill Qe ob'c(%@eg.

) Pref
AnkiphiBeifioll PSATTIL FATL GRS SANBYB AR EERT fivertion may E%)lrﬁ Elffsea

s tlEIRIMIRGS by et oas WRlidwoed frothéhskitienenitis nflantaaienaesrpiipnd
- . capsules, troches, an like may al i
smtﬁ]mﬁégﬁwﬁgp%gh?e o Lompsuhd IHaH BNBLLROMReF chHIRILy as

rssuch as povidone, ir{Br/droxypropyl cellulose,
desdriierdanystaitiveceitilet e TodGRRt! -Sxegfary sk Hiluents such as: starch,
lactgse, micracrystalling, cellloss, ey dicalciwiphpsehate idisiefegrating
agents such as: croscarmellose, crospovidone, Od‘él%&%i ch Il)é% Lalatlgcbt
X . I

Howover steabhdanaisiatinecis oo 8y $08H 85615, Are

gara e, stearic

exafififh E@%ﬁ_sg%&yadm@a_ eshvageiablewelly gﬂs_iwwisﬂcﬁl@am{;svﬁ%m&rgﬁfﬁi
Silicon dioxide, 'Wettln ag Nnts such.as. sodium la d

or DB AR B R R A e P o o

ma@éf@faﬂﬂmﬁd%raﬂdm@ﬁmﬁbmgég@m@mﬁ tﬁéﬁ_ﬁ‘éﬁ]ﬁ?ﬁﬁsﬁﬁgﬁ%
salicylate qr ora avoring. 538e Jenil{QrBy is, areapsidtalit,

CO%’%@%‘? in?rfﬁlug%zﬁg\n’ %%ﬁgtégia%of%e zbove type, a liquid carrier

intranohilas fotyetplanety s erEAEF SIS ORRET doRatu gt Administration

may be varied in any way, limited by the physical properties of the drugs, the convenience
of the patient and the caregiver, and other relevant circumstances (Remington's
Pharmaceutical Sciences, 18th Edition, Mack Publishing Co. (1990)).

The pharmaceutical compositions are prepared in a manner well known in the
pharmaceutical art. The carrier or excipient may be a solid, semi-solid, or Jiquid material
that can serve as a vehicle 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 the patient in the
form of tablets, capsules, acrosols, inhalants, suppositories, solutions, suspensions, or the
like.

The compdunds 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
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20 forms may contain other various materials that modify the physical
form of the dosage unit, for example, as coatings. Thus, tablets or pills
may be coated with sugar, hydroxypropyl methylcellulose,
wRphiRpihagrylates, or other coating agents. Syrups may copftaincig, <
addition to the present compounds, sucrose as a sweetening agent a“:’r%mmD
certain preservatives, dyes and ce#8rings and flavors. Materials used in
preparing these various 25 compositions should be pharmaceutically pure
and non-toxic in the amounts used. The compounds of Formula | are

generally effective over ide d . E .
e Gy oA TE G (R RS GF e B o L MR ARk
in tHeGeymefigilels sovhesinstanies dosageipvelionel sy YoMRSp TRt oRZhe
s S SRIRNIR e Semeie g adeusic. (ledh BB easpailor e

arger doses 30 may be employed without causing an&l harmful side effect,

presemicithertfordhhectiboirerebisaigbunge bs RsiahEmeading 1o the Rugpalar

forn? ISRV EMRRD APY NRYEEWIED S, Mderaiaost ihatibriampuBtelihEhe
compound actually administered will be determipned WO 905/07547.
iyt RO s e o i

e
) : . % e relevant
obiEHSUMSaREeBMgiudingthadpngiiatdos loé threatedntieretiosemapbte of

adminjstration, the actual comppound.or.compounds administered, the
deteéﬁ*é_? Z’%ﬁi’?‘gﬂ r%%g%ﬁ & ‘%%%""irsr]%%}}\?? da Spl%llt'ient, and the severity of the
patitint' sisigrptims:abswWe, 2005¢078¥BABT Ay 20T5700RPee P @/ of

the ég%g%a@lﬁ%ﬁﬁﬁﬂgr%gﬁf gy‘ﬂ@v}dd}&, %dﬁﬂWoB‘yﬁce@M&%[e: R4NN
microcrystalline celluiose, or gelatin; excipients or diluents such as: starch, lactose,
microcrystalline cellulose or dicalcium phosphate, disintegrating agents such as:
croscarmellose, crospovidone, sodium starch glycolate, corn starch and the like: lubricants
such as: magnesium stearate, stearic acid, tale or hydrogenated vegetable oil; glidants
such as colloidal silicon dioxide; wetting agents such as: sodium lauryl sulfate and
polysorbate 80; and sweetening agents such as: sucrose, aspartame or saccharin may be
added or a flavoring agent such as: peppermint, methyl salicylate or orange flavoring.
When the dosage unit form is a capsule, it may contain, in addition to materials of the
above type, a liquid carrier such as polyethylene glycol or a fatty oil. Other dosage unit
forms may contain other various materials that modify the physical form of the dosage
unit, for example, as coatings. Thus, tablets or pills may be coated with sugar,
hydroxypropyl methylcellulose, polymethacrylates, or other coating agents. Syrups may
contain, in acidition to the present compounds, 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.

The compounds of Formula I are generally effective over a wide dosage range.
For example, dosages per day normally fall within the range of about 0.0001 to about
30 mg/kg of body weight. In some instances dosage levels below the lower limit of
the aforesaid range may be more 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

wnderstood that the amount of the compound actually administered will be determined



N Rz N Rz N Rz NRz (i) R4 (i) (i) (iv) R3- CNR2 N (r) R2 or R3--{N:3R2
(V) (vi) (vii) Xis N, or C-R3; R is CL-C7 alkyl, C3-C7 cycloalkyl, (C1-C7
alkylene)-(C3-C7 cycloalkyl), -S02-(CI- C7 alkyl), or -S02-NR5R6; 10 R1 is

wiyshiegess-amino, methyl, or -N=CH(NMe)2; R2 is pheny! optienalyeosmoozs
substituted with one or two substituents independently selected from
halo; R3 is hydrogen, C1-C7 alkyl;T®3-C7 cycloalkyl, or phenyl optionally
substituted with one or two substituents independently selected from halo
and trifluoromethyl; 15 R4 is hydrogen or Ci-C7 alkyl; R5 and R6 are

independently selected from the group consisting of Ct-C.7 alkyl. or a.
by apsrfdee A N CRe Bt Lt R 00 Bh B be

treaRE THY SRRO5/00QQ2 adnTRisBafcoohpactnal obBpoumdai cowpasuftH R3 N
N~~N ~ R where: 5 R'is 2,2-dimethyipro . %{éﬂpg}@/{gggw&- 2,

adﬂ}i‘s“ﬁﬁéﬁ%@f—%%r%%ﬁ%? %freipﬁmé ﬁlﬁ%@)epﬁgéﬁlﬁ R3"is tent-butyl, i

of tiZghtira'Gsfimpraphenyl, 2-fluoro-6-trifluoromethylphenyl,
2,6-dichlorophenyl, or 2,6-difluorophenyl; or a pharmaceutically
acceptable salt thereof. 10 3. A compound of Formula I'' N ~>-NH



N R 2'R' where: 15 a) R'is 2.2-dimethylpropyl, R2" is 4-fluorophenyl, and
R3'is 2-fluoro-6- trifiuorornethylphenyl; b) R" is 2,2-dimethylpropyl, R2, is
4-fluorophenyl, and R3' is 2,6- dichlorophenyl; ¢) R" is 2.2-dimethylpropyl,
wRZdgsAAarophenyl, and R3, is tert-butyl; 20 d) R'is 2.2-diggthyiniRRYho2s
R2 is phenyl, and R3, is 2-chloro-6:-fluorophenyl; e) R" is
2,2-dimethylpropyl, R2is 2,4-difluorophenyl, and R3is tent butyl; f) R"is
1,2,2-trimethylpropyl. R2' is 4-fluorophenyl, and R3' is tert-butyl; 25 or
WO 2005/075478 PCT/US2005/000025 -73 g) R is 1,2,2-trimethylpropyl,
WHGLAM fluorophenyl, and R3' is 2,6- difluorophenyl; or a pharmaceutically

accgptablessalhihers@briolRgigampound
5-[2-tert-butyl-5-(4-fluoro-phenyl)-1H-imidazol-4-yl]- 5

3-(2,2-dirnethyl-propyl)-3H-imid M&ridin -2-ylamine, or a

pharmaceutically acceptable sal ithere f. 5, X'he compound
5-[2-tert-butyl-5-(4-fluoro-phggp i aizol 4-yl]-
3-(2,2-dirnethyl-propyl)-3H- |m|dazo[4,5 b]p\grldln 2-ylamine, or a 10
fumarate, dimethanesulfonate, succinate, dimaleate, or dihydrochloride
salt thereof. 6. The compound I

5 wher %2 -tert-butyl-5-(4-fluoro-phenyl)-1H-imidazol-4-yll-

2,2-dirnethyl- propyl) -3H-imidazo[4,5-b]pyridin-2-ylamine 15
dlmethanesulfoﬁ te. 7. A pharmaceutlcal formulatlon comprising a

compound of any aims 1- mblnatlo \ pharma@ Iy

accewabIeB dlluent,omexm ient, 2&)“-8—Khe se ofrcimpgund of

any of Claims 1- 6N ﬁzmanu Ctorgeof a R N B
rR' (i) (i) {iv)

R—d T

(vi) (vu)
XisN, or C-R];
R is C-Cy alkyl, C3-Cy cycloalkyl, (C1-Cy alkylene)-(Cs-C7 cycloalkyl), ~S02-(Cy-
Cy alkyl), or -S0O,-NR°R?; -
10 R'is hydrogen, amino, methyl, or -N=CH{NMe),;
R? is phenyl optionally substituted with one or two substituents independently
selected from halo;
R® is hydrogen, Ci-Cy alkyl, C3-C; cycloalkyl, or phenyl optionally substituted
with one or two substituents independently selected from halo and trifluoromethyl;
15 R* is hydrogen or C;-Cy alleyl;
R’ and R® are independently selected from the group consisting of Ci-Cy alkyl; or

a pharmaceutically acceptable salt thereof.



medicament for treating a disease or condition capable of being improved
or prevented by inhibition of p-38 kinase. 25 9. The use of a compound of
any of Claims 1-6 for the manufacture of a medicament for the treatment

v skeppRile neoplasms. 10. The use of Claim 9 where the susceptible
neoplasm is multiple myeloma. 30 PCT/US2005/000025

T

2. A compound of Formula I':

where:
5 R’ is 2,2-dimethylpropy! or 1,2,2-trimethylpropyl;
R% is phenyl, 4-fluorophenyl, or 2,4-difluorophenyl;
R” is tert-butyl, 2~chioro-6-fluorophenyl, 2-fluoro-6-triflucromethylphenyl,
2,6-dichlorophenyl, or 2,6-difluorophenyl; or a phafmaceuticaliy acceptable salt

thereof.

3. A compound of Formula I':

H X
L
R R
R
I
where:

R’ 15 2,2-dimethylpropyl, R” is 4-fluorophenyl, and R* is 2-fiuoro-6-

toa
|93}
&,

trifluoromethylphenyi;
b) R’ is 2,2-dimethyipropyl, R” is 4-fluorophenyl, and R” is 2.6-
dichlorophenyl;
¢} R’ is 2,2-dimethyipropyl, R” is 4-fluorophenyl, and R” is tert-buryl;
20 d) R’ 1is22-dimethyipropyl, R” is phenyl, and R* is 2-chloro-6-
fluorophenyl;
&) R'is 2,2-dimethyipropyl, R? is 2 4-difluocrophenyl, and R® is tert-
butyl;
) R’is1,2,2-trimethylpropyl, R is 4-fluorophenyl, and RY is tert-butyl;
25 or
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10.

iy i

&) R is 1,2,2-trimethylpropyl, R? is 4-fluorophenyl, and R* is 2.6-

difluorophenyl; or a pharmaceutically acceptable salt thereof.

The compound 5-[2-tert-butyl-5-(4-fluoro-phenyl)- 1H-imidazol-4-yl]-
3-(2,2-dimethyl-propyl)-3H-imidazo[4,5-b]pyridin-2-ylamine, or a

pharmaceutically acceptable salt thereof.

The compound 5-[2-tert-butyl-5-(4-fluoro-phenyl)-1H-imidazol-4-yil-
3-(2,2-dimethyl-propyl)-3H-imidazo{4,5-b]pyridin-2-ylamine, or 2
fumarate, dimethanesulfonate, succinate, dimaleate, or dihydrochloride

salt thereof.

The compound 5 {2-tert-butyl-5-(4-fluoro-phenyl)-1H-imidazol-4-y1}-
3-(2,2-dimethyl-propyl)-3H-imidazo[4,5-b}pyridin-2-ylamine

dimethanesulfonate.

A pharmaceutical formulation comprising a compound of any of
Claims 1-6 in combination with a pharmaceutically acceptable carrier,

diluent or excipient.

The use of a compound of any of Claims 1-6 for the manufacture of a
medicament for treating a disease or condition capable of being

improved or prevented by inhibition of p-38 kinase.

The use of a compound of any of Claims 1-6 for the manufacture of a

medicament for the treatment of susceptible neoplasms.

The use of Claim 9 where the susceptible neoplasm is multiple

myeloma.

PCTAIS2005/006025



