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KI NASE | NHI BI TORS BACKGROUND OF THE | NVENTI ON The p38

kinase is a mtogen- activated protein (MAP) kinase
woheis/ei7engs to the serine/threoni ne ki nase PCT/US2005/000025

superfam ly. This kinase is activated by extracellul ar

stresses such as heat, UV light, and osnotic stress,

as well as by inflanmatory stinmuli such as

I ihpopol ysaccharide. \Wen activated, p38 kinase

phosphoryl ates intr I substrates that

regul ate the bi osynlgﬁgéléglgu Ig%% i nfl ammat ory

cytoki nes tunor necrosis factor a (TNF-oc)and

ot 1 cat e 1 PAREGROND G TR BBy °Chr o
Ty LA pppane bl o

serinfitteaertinokingse sapefanly.( Tho&)nase iscactiv godby gmceamr Stresses

such & Py VAR R 4 HE R Cbr ) T Uyl fopy Sl such o

lipopRWsQEINRHAE WhER b&ﬁfaﬁed Bidhdd oslﬁiory’ﬂhtes ifeicelh€ar protein
Structural_ Biol og 268-272 (2002)). A nunber of

subsiggapbangsictthe hmwéhwsr ofctheprorinflamsmstery Cyiobies Apor necrosis

facyl {5 odnc HEBIDRAP (hdBdodns IS g IoHEd TPt

path%@ﬂ@ﬂlﬁnbé{’@ Efedhiclihflamehapdty disoftieny(lics] dlaz ohsn. N.Y. Acad.
725048, W00901452, W09725046, W0932121

Sci. mgﬁlﬂi@i) (198D o lgn Ladyoygoury. 4 a8, QED229 61996)),
cardMs%?ﬁg ?rgd dce\ﬁgﬁ?nww sg?ttgﬁglﬁgdfégfg &@A%fg%ggoétrﬁ Bﬁﬁ@n%ﬁl dicinal

Cherhi’tiiy J6, 1807823 $E9XVY, ané ammhnﬂnuﬁeadhsordérs ((B&rgkilis pstel. aNeture
known to su&press t (Zgg@gressi on of TNF-a and IL-1 b

StrugtwrakBigheey, 84) gd63-27¢ Chenu 45(11), 2173-2184
( 2 %}r}beﬁ’g‘f‘édm}iB&frlh?mﬁPﬂ% g?ﬁ&l'nyhﬁﬂ/dafzgl'é (WQ§§

Int m di nyli m dazol e’ structural platform
Wo%%ﬁaéﬁﬁﬁﬁéﬁwﬁt éISS(6ﬁé4¥ﬁ53§J85€117H]O WIO97 18 a6, Ww%

wolER PR IRy B AP i

imidhZ RQIWE 250482 WEIIEUF2 OW09725046, W09932121, WO9901131,
W09901130, WO9901136, WO9807452, W09747618, W0O9856788, WQ9857996)

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, 10(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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di sorders (Boehm and Adans, Exp. Opin. Ther. Patents ,
10(1), 25-37 (2000)). There renmains a need for
woe@abnamt in this field for conpounds that arBCT/US2005/000025

cyt oki ne suppressive drugs,,j.e., conpounds that are
capabl e of inhibiting p38 kinase. The present
i nvention provides new i nhibitors of r38 kinase useful
for the treatnent of conditions resulting from
excessive ¢ IﬁﬁRP OF THE
I NVENTI ON Tﬁ%ﬁtgggent F%@guﬁlon prOV| es conpounds of
Fofhe peesént 1mfeatlen povidshl c@mpOaik; of Rormul@l: C7 al kyl ,
C3-C7 cycloal kyl, (C1-C7 al kyl ene)-(C3-C7 cycl oal kyl),
-S2- (C1l- C7 al kyl), or -SO2-NR5R6; Rl is hydrogen,
am no, nethyl, or - N=CH( ) 2; R2 i s phenyl
optionally substltuted th e or two substituents
i ndependently sel ected fpom an/XF?ls hydr ogen, Cl1-C7
al kyl, C -C7 cycl oal kigl7 of=pheNyl optionally
substituted with one or two sub§§£tuents I ndependent |y
selected fromhalo and trifluoronethyl; R4 is hydrogen
or C1-C7 alkyl; R5 and R6 afe independently sel ected
fromthe group consisting of ClL-C7 alkyl; or a

wheyshar maceut i cal |y acceptable salt thereof. The present
i nvention RPOVIdeS a nethod of inhibiting p-38 kinase
in a manmal " \conpri si ng adn1n|ster|ng to a manmal i n
need of suchN t ment
coW@&unmﬂﬂ%g dhul@lN
salt thereofy ention® provi
nmet hod of suppr, Ah 3 oducti on aQ Rt umor n G 5%|s
factor a (TNF- é§ I conpr|5| g adnlnls? ilng
to a mamal in need of such t r eat ment an effective
anount of a @ yund o ‘mula | or @

phar nacq*;__{al acc akPI e salt 3_t__e<ec1 ]

(V') (vu)

ffectiv int of M~
pnanhameutlcallw ce tabhe

X is N, or C—Rl;

R is C;-C; alkyl, C3-C; cycloalkyl, (C;-Cy alkylene)-(Cs-Cy cycloalkyl), -SO,-(Cy-
Cy alkyl), or -SO,-NR’R®;

Rlis hydrogen, amino, methyl, or ~-N=CH(NMe);

R? is phenyl optionally substituted with one or two substituents independently
selected from halo;

R3is hydrogen, C;-C; alkyl, C3-C; cycloalkyl, or phenyl optionally substituted
with one or two substituents independently selected from halo and trifluoromethyl;

R*is hydrogen or C;-C5 alkyl;

R’ and R? are independently selected from the group consisting of C;-C5 alkyl; or
a pharmaceutically acceptable salt thereof.

The present invention provides a method of inhibiting p-38 kinase in a mammal
comprising administering to a mammal in need of such treatment an effective amount of a

compound of Formula I or a pharmaceutically acceptable salt thereof.
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The present invention also provides a nethod of
suppressing the production of interleukin-1 b (EL-1Db)

WO pood/onsamsral conpri sing admini stering to a manP&l/UB2005/000025
need of such treatnment an effective amount of a |
conpound of Forrmula | or a pharmaceutically acceptable
salt thereof. The present invention further provides a
met hod of treating conditions resulting from excessive
e pREerHACh B0 bl TR oS O RIFpRsR fhe production of

tuma\teOdok 19 €a oo (ENBid) Gn a mmmivhalongrisgduiidisefing oy amlaamhal in
a pharmaceutically acceptable salt thereof, The

or )
needf sydhireatigain GrcHy SemprE vl acamporrd HidiPreriakFdt i ng a
pharﬁlulééiﬁi%ﬂ;b&&egﬁﬂle'séﬁ Mekdbra mammal - conpri sing
adni ni stering to a nanmal in need of such treatnment an
ef The piegentamentivn afso araidgs aunethod oforpprdssing therpraduction of
) harmaceutj cal ly acceptabl e salt thereof. The present
interjqiiant i G- 3B appaymaeompritngRsenippteringithp mapynal i need of
sl AR SR TP RIS 3 Bt
accepffable sabmipwesfd of Fornula | or a pharmaceutically

table salt, t f. T t.inventi .al .
o SOF BEESot IO RGTHeE PEttong TR SAUTR PR ORCepting
fronPexTRITR cyESKIRY hrobindioBdhh MhabhiRhl ddghrRid %Mlﬁﬁierihg td18 @fhmmal

~of such treatnent an effective anount of a conpound of
in ndegdofishch treapmert aptytokinecSpprassing ymeptieptatsinepoyad of Formula Ior a

t hereof.. The se i.nyention al so provides a
ph%ﬁ?%@%?cfcggﬁ%{’]gé?%eé?o?fbn conpri sing a conmpound of
Fomaw beeséntQfventiph alsopeuiddseahbtiiod of epithlpl ssus@ptible neoplasm in
thereof, in comhination with a _pharmaceutically i
a masRBElROARTS IEACIRISterigg Qe Menppaldy apqs fisch frpatwient an effective

Chvent i :
YLD PRENEES, | DBt SOTREMELyfor
t h&he pfesémrintdmiomalsofpantideser méthad wé thhdntenmefastasis iea .

ol Bk DS K0S A L ety DL e
amog%‘é&%tcﬁg&s%uiﬁ% bt F&RRNLPbr { ParkdeutBalleeckitbbIBishlk EHRrdf.

The present invention also provides a method of treating rheumatoid arthritis in a
mammal comprising administering to a mammal in need of such treatment an effective
amount of a compound of Formula I or a pharmaceutically acceptable salt thereof.

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

This invention also provides the use of a compound of FormulaIor a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the
inhibition of p38 kinase. Additionally, this invention pfovides a compound of Formula I
or a pharmaceutically acceptable salt thereof for use in the inhibition of p38 kinase in
mammals. Furthermore, this invention provides a pharmaceutical composition adapted
for the inhibition of p38 kinase comprising a compound of Formula I or a

pharmaceutically acceptable salt thereof in combination with one or more

pharmaceutically acceptable excipients, carriers, or diluents thereof. The invention also
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manmal s. Furthernore, this invention provides a
phar maceuti cal conposition adapted for the inhibition

WoR0088&4k8 nase conprising a compound of For mul BCT/US2003000025
pharmaceutically acceptablg salt thereof in

combi nation with one or nore pharmaceutically
acceptabl e excipients, carriers, or diluents thereof.
The invention al so-Aprovides the use of a conmpound of

JFormmula I, for th - i
o BELER) e b EULSRANIE Bl o
treatii_lr%,ﬁ) HR¥Ad R coRditive bipatleyf beinlgiibiptoved oo prayentgd by iilﬁg‘gig_on of p-
This invention also provides the use of a conpound of
38kimsenul a | or a pharmaceutically acceptable salt

t hareol  h@n 515@{)1&32{&& AeldE 8f @kompoBd crargemulaf Iwr ot he

SuUppression o production of tunor necrgsis fggttﬁr
r the

pharBadeiiEaily)accaahile sanikiopf for Hhesmpriferiarest agpesticaat
conmpound of For.mul

suppreadien pﬁ@p Pseductpn gggllrr}q?:, rng%ggg { g&g@@fﬂgﬁ%@:‘ y/}%gﬁ&m@%%
inverﬁ,{g%d?éigxgag% ?cglﬁ}gd{fﬁﬁ fof BEEAPE T 91 b PRArATacaut{chladdeptable salt thereof

_ rmore, this invention provides a
for uRNAIARGGpidssiah of drnesdidtion of daporatcfasts fadier ¢ (BYFe®sPon
of the production of tunor necrqgsis factar a %T F-
mamowhyp rﬁmhqgnqec@hsp]@wmmafpr%pm Iglalrmaﬁ;eu cal comp s1|t\fon aziapted
har maceuti gal | : . - ..
o BRSO B 55R PR B MLt o compriine
comBRimaRE #olBulgd G Riphiinsacewivally ecceptable wititieaefsn cpppination with

i nventi | '
one o ersIRRaTIGS RS AR OGRICTH: St L QUL  bpe invention
also tp{;ggr?&és ?l% SedirS&anmofha 6B ulLNfor aRahhufadtuleeif Mgnedicament

oved or prevented by suppression of the pr ti
for tRhtitgadisemear conditibmcipableat (OFINE-1Eproveros p}”qw)gtﬁg gg %u;l)pcr)gssion

al so_provides the use of a oynd of Formula | o
Ofﬂ@@&ﬂﬁﬁ@@@?f%ﬁmﬁywﬁ@@@§¥ﬁﬁﬁéﬁggﬁfﬁthereof for the e

manuf a ' ;
st L g

phariticsuticalig atdeptabjer sititoreofforbrpennubecsire phi medicamesy 1'10 the
pnmGeU L CaL Y 2CSeph 8l e B 1BDe sty 458 b pion
prov(iée%'a cjo?ﬁpoluﬂd TR EBRISa 1 of: é’f)ﬁd?ﬁfaﬂé?fti%ally acceptable salt thereof for use in
the suppression of the production of interleukin-1B (IL-1B) in mammals. Furthermore,
this invention provides a pharmaceutical composition adapted for the suppression of the
production of interleukin-13 (IL-1() comprising a compound of Formula I, or a
pharmaceutically acceptable salt thereof, in combination with one or more
pharmaceutically acceptable excipients, carriers, or diluents. The invention also provides
the use of a compound of Formula I for the manufacture of a medicament for treating a
disease or condition capable of being improved or prevented by suppression of the
production of interleukin-1f (IL-1{3).

This invention also provides the use of a compound of Formula I or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the
treatment of conditions resulting from excessive cytokine production. Additionally, this

invention provides a compound of Formula I or a pharmaceutically acceptable salt thereof
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this invention provides a pharnmaceutical conpositi
adapted for the suppression of the productigﬁ gftlon

w0 niosoraokin- | b (IL-1 b) conprising a conpouPdI/v§2005/000025
Formula I, or a pharmaceutiscal |y acceptable salt .
thereof, in conmbination with one or nore
pharmaceutical |y acceptabl e excipients, carriers, or
di l uents. The inventi on al so provi des the use of a

for uq?elg%&el:ln dof Jiath% CPP%IS phs re?ﬁltné & oHPUE ARy Rol@he Froduction in

sease or condition capable
mamffalsd FuieinhRe Qhﬁdn@éntlbﬁ eveidad fiprmansptied sompogifion Adapted
production of interl euki

for ﬂwtm@trmrwf eenditions rgadting g%ﬂ&é%éﬁﬁ &Y@;‘mﬁcﬂf cgo¥ %Qﬁlbﬁﬂng a
com;ﬁﬁlﬁﬂp 1%1.'11& ﬂ){ e&ﬁﬁlaﬁy s@kbtablenr &erédtlin bbmbmatwn with
acture o cament for the treatnent of

one &Qﬁk(éfbtphmcwgaally |ancg:ptabtﬂm@1m@§$ icomicssy ObRilpaats. The invention
production. Additiona

also Biowi66 s W57 OFBFHPAR oy g ok TR B gy e XL AT aRament

for t@gﬂrﬁﬁ g @@éa@?for eondi@n SpabledE béhﬁ g libpRivERDE prebetehbly sipprssion
resuiting from excessive cytoklne production in

of exvaswingl cytokifuer produdtione, t his i nvention provides a

ph a@gﬁ g‘?e‘%étptjﬁ@ |al|58 erﬁ) ?&éstth e ARLE LA of RGntul £RéMENT

ting rom excessi ve cytokine
pharﬁfa@éiﬂi%ﬁlﬂ@ﬁbc@@ﬂi@lel sgit tigereof conhe urtubittuFo phaimgdicamentgor the
pharmaceutically accept in

o D AL AL BL B Bpyies  componnd

of F? 5 3% % &bl Shqﬁél%l:aiti%gltl% accEftable QA the%of @lod useid he tidagment of a

rovides the use of a conpound of
suscEgHTe! ha)ﬂlashorn et atbeamee ghisdnyesdios greRdesgharmaceutical

treat di s
comphiuen ebei 7 Boameget S GAduae R Rn BBt compound
of FSMMIKF Bfa gﬁ&%@&d&ﬁuy I&Ueﬁtabre\s@lm thep¢ofah sompmatioulwithtome or

onpound of” Fornula | or ar maceut [
mOTa@hﬁmaa@lte:aﬂﬁbtcewalee@ﬂPﬂ@rtS Fh‘éler‘?aﬂbg e ofI ga d

canent. f
redur iRl B SRR PlompRuemmitin or
phaﬁﬁ’dﬂé@th’d%ﬂ che'ﬁcabnmm thelebf m feanadeie of b nyedieasrapt £ (the

1nh18hgiygj|og21$grtqesgsrp;g{r}g3§1%n!¢& #H% mgtzgnnﬁ:"rﬁxt\/léie? %V%%#&ﬁﬁpéf'%ﬁula I
or a ﬂh%ﬁ%%ﬁtl&ll@%@&éﬁ?ﬁﬁé'§a{110lﬁé1eof for use in the inhibition of metastasis in
mammals. Furthermore, this invention provides a pharmaceutical composition adapted
for the inhibition of metastasis comprising a compound of FormulaIora
pharmaceutically acceptable salt thereof in combination with one or more
pharmaceutically acceptable excipients, carriers, or diluents.

This invention also provides the use of a compound of Formula I ora
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the
treatment of rheumatoid arthritis. Additionally, this invention provides a compound of
Formula I or a pharmaceutically acceptable salt thereof for use in the treatment of
rtheumatoid arthritis in mammals. Furthermore, this invention provideé a pharmaceutical
composition adapted for the treatment of theumatoid arthritis comprising a compound of

Formula I or a pharmaceutically acceptable salt thereof in combination with one or more

pharmaceutically acceptable excipients, carriers, or diluents.
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conposi tion adapted for the treatnment of a susceptible
neopl asm conprising a conpound of Formula | or a

woebasheaetiti cal |y acceptabl e salt thereof in PCT/US2005/000025
conmbi nation with one or nmpge pharmaceutically
acceptabl e excipients, carriers, or diluents. This
i nvention also provides the use of a conpound of
Forrmula | or a pharnmaceutically acceptable salt
thereof for the manufacture of a medicanment for the
inhibition of metastasis. Additionally, this invention
provi des apEPADURD DESERIATIANI OB THE SNYEMEKN cal | y
acceptabl e salt thereof for use in the inhibition of
metastasis in mammals. Furthernore, this invention
pr’ﬁ}\élﬁ%ﬁgra?c}ﬁgﬁéﬂ?&ﬁﬂtdsé@ln 1RO PRt del MOvab@aRttheir iaral fivenings.
in fon of netastasis conprising a conpound o{

For ek@apld] the kerar “Gy-@halkyid devdes aﬁhdﬂwla@gﬁpl)ré’m’]e isggIqpyl, butyl,

h . ! . .
isobupescequple pagnry. srosaprel SOREHERdIRLE. Tne o Cr Gy
alky G 45T des Ttk Vlcn@prah tonc) tsopicpglent ftetylews, gobatylene,

conpound o ornula”l or a phar maceliti cally a eéot abl“g
§e_c—b;$l‘é§g¢rieE te;mtctwyltem@ Eemtm@nﬁﬂwwl@e% aidhepty %%@81%8%13&& Fgp TG

Jreatnment. of rhe i e itd
cxelaai}od! PROER DSl DBTB A BL G SRR, refdicay] e oepty
moi&ﬁﬁﬁr?}?egggh ngg?iL%¥al?%1§ﬁ@t(fb}cg c:ya]loﬁlkyh’é isgokerf iormeasen ¢nCr
u id arthritis i
cycldalleyl hisadved droyah aCi-hy eoeor ke thsesnt Dl nREledes fugro
chlor%l(,) o%:?(i,.tah(ﬂbd%qapt ed for the treatnent of rheumatoid
' Fiti's conprising a compound of Forrmula | or a .
phapeReRUHL I ihasea tcrpdraiol reeanahe pReraadfor iprB8P kinase isoforms.

conbi nation with one or nore pharnma i cal
acptabi aumxsspsdne rodsn 0 by Efoite st
- 0- TAI LED DESCRIPTIQN | | .
R NHENR! Nnbhf: SGORMe!
meag HefFsHie LerRTSNEAYR Y egs':? or nul ae Igléove LR
manthidab nBERNoR GiSh-n&igkal BXRMD| Ehis hig bearoonilishe? bpidhihition of the
i'ncludes nethyl, ethyl, propyl, isopropyl, tyl
in vive @€ledsglof _’[?D\H:Gecbﬁlu-y{i,,ortaeothemqhige l’@é@ﬂ 9&;1%, W@%Xgaqqacrophages;
heptyl noieties. The er?1"C1-C7 -
by down regulation, at the genomic level, of 8xcessive in vivo levels of TNF-a,, IL-1B, or
another cytokine in a mammal to normal or sub-normal levels; by inhibition of the
synthesis of TNF-a, IL-1p, or another cytokine as a posttranslational event; or by a down
regulation of TNF-a., 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 TEDsy is the dose required to
achieve a response of 50%.

The term “Threshold Minimum Effective Dose (TMED)” is taken to mean the
lowest dose that guarantees a statistically significant effect that also achieves a specified
threshold level of activity. For example, the TMEDso is 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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al kyl ene" includes methylene, ethylene, propylene,
i sopropyl ene, butyl ene, isobutylene, sec-butyl ene,
W ensAbury | ene, pentyl ene, hexyl ene and hept yl BEEUS2005/000025
moi eties. The term"C3-C7 gycloal kyl" includes
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycl oheptyl noieties. The term"(Cl-C7
aIkylerﬁ)[(c3-C7hCécloalkyI)" is taken to mean a C -C7
cygl oal kyl ..attached t.hr - [ Jevl j
B e R SRRt L QPR S o @ o bt Formula
neceés@%&o aflievd @ Mesifedhakhiwdayical sffe@ken to nean the
p-38a and/or p-38b kinase isoforns. The tef .

? sTippielie] artsarmuil pERFals Bt ez pampqunds pl formula I contain at
cytakine)”" | | . | '
teast s i et cPAGHERat B R AREAARCPI Bidi BaR o o

diastai%mfsl, h:ovhvekb nsvafixtores sfitherenpmedmérewad diastpreosmeregf sisl
acco i shed by inhipiti ' '
o5 55 Pt bl B S Sl
at ledst SL@&hﬁ? c&ﬁ?xr SN 30 SR pleamitiMiers 688aaticomersat THehstngle
genom c level, of excessive in vivo levels of TNF-a

enantibmiershor diusteaeranére mayypeqkeniecd heginamaivith chigal {eageals o5 Py
e LR 5 D 8, S st

enan_EIZl%Efegsr (ﬁ‘{kﬁﬁsﬁé&&ﬁ@s neyeRtisolaed Bymamitowres by glahddri chirgf
chro?laalgﬁdtifi oreiystalligation teF@IqUeE m " M ni num Ef f ecti ve Dose
" LS : I t “ imi i
pr/gg% glélllled %ﬁi@?}? \exztél? al{gﬁ g?p&agtﬁﬁﬁwlﬁz% vafi@isie “tWnads imidazole (i),
and R i 18ydesgenf the imidaeole fringekisthinehe SdlopinatwielapOmeric forms:
control group. The term "Threshold Effective Dose
(TED)" is take R g\ye a
speci fied threghol d of_\nct ivity /X
SO@hlIh%?te m " Thresh :
(TMED)2 N s ffaken to neé&n the | owesf t hat R
_ i C: Rect that
al so acpieves a specified threshold level of activity.
For exanple, thg,AMaDBR s the | owest dosegyd fidigazole

b, or another cytokine at the
s an e I's statistically significantly
Ay the dose reqyired
TED50 i s pjhe g(red to aéyiev e~nf
old M ninu ect|{ te \
guar ant e a~statistically significant %
achi eves a Tautomer | Tautomer Il
Although Tautomers I and IT 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 tautomeric forms of the
imidazole ring. Likewise, the naming of a compound of Formula I where “W” is
imidazole (i) and R* is hydrogen as either a 1H-imidazole or a 3H-imidazole contemplates
both tautomeric forms of the imidazole ring. Specifically, the name 5-[2-tert-butyl-5-(4-
fluoro-phenyl)—1H-imidazol-4—y1]—3-(2,2—dimethyl—propyl)-3H—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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50% response and is certain to be statistically
significantly different froma vehicle control

w@ewsp7sine term "effective amount” is taken t OPOEES2085/000025
dose of a conpound of Formgla | necessary to achieve
t he desired pharmacol ogi cal effect. The skilled
artisan will appreciate that certai n conpounds of
Formula | contain at |east one chiral center. The

present inventi. t. | [ .i.ndi Vi <t in th
N e
tautolldBic SRR, bR SeRBdntitian benanimgrd ont tamimenoippoipedismplates

Including racemates. It is preferred that conpounds of
all thiesrtapubmeric domsfiahigiagele [i88st one chiral center exist

Zﬁléﬁ\i{iﬁ %le %nﬁ&%‘bg ?gg{essk‘ﬁfedq.béﬁ%} B8 POBpSundl b€ 1) pr&eft invention

Mers or tereoners may be prepared beginnin?
are cpdble ehforaingrsaRgelntadl aasesbthe phemeseticdlyavecpible salts of all of
stereospecific synthetic techni gyes. Alternati
the CQWQO@MQQT%“@H%E e memgs Oﬁ’i%ﬁ?t g’ﬁ@’ocr?g}p u%%sy&‘t%é/&leé’ent
inveﬁtﬁo%l AL afhidds OMdUcX bRy RYctShigNaar 6f LhlinitRdr of inorganic and
chromat ographic or crystallization techni alues. The
orgasikiabidedo forti pmemedenticallysscenspe agid pddifign salj dijeferred
variable "W is inidazal ' ESadiy HR988acilihe
Phaqn%%‘f@?%a?‘ﬁeﬂtﬁglgf%s( ge %}10%? #gk}egﬁvﬁgﬁlwﬁ%eﬁfﬁig gut Oner i C _
succin®é 88, hyidrddil drzeld astimetatdesntfonicbaid despecihllyrpugfaredrare di-
'l Although Tautonmers | and Il _are structurally
methgnetulfiooic, acidhealis jof fhec@mpopy F\H“inPla;[ppr eci ate that
they exi gt bl fladT:8e %N iliBit63RF Bl38 kinase.
[ n?%p%lgnc\%esrs‘%dﬂ%flecgmgh e({rS dg:rpglﬁgaﬁy- coﬁ%i ti or%s. ( See: ¢
The Mls¥ing PahvgrphsldéSegamsuch Ghefeaired elpsseSThi rd Editi on,
Wley Interscience, New York, New York (1985), pages
66-70; and Alﬁ‘\{ nger, Organic Chem stry, Second
Edition, WorthNRUDKi shers, New York, New York, (1976),
page w1s3) uchl, the representation of a conpound of
ge Ffﬁhe i

For'mul a 1, ar, able "W is imdazole (i) and R
is hydrogen, in onditautoneric form contenpl ates both
tautoneric forms Bf the inidazole ri ng. Likew se, the
nam ng of a conpound of Forrmula | where "W is

0-_<
b) Wis: n3——<\j(
N R

v

¢) X is C-R';

d) X is C-NHoy;

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

g) R? is 4-fluorophenyl;

h) R? is 2,4-difluorophenyl;

i) R* is hydrogen;



i mdazole (i) and Ris hydrogen as either a
| Him dazole or a 3Him dazol e contenpl ates both

wo awsonars ¢ fornms of the imdazole ring. SpeciPCTuEb1095/000025
the nane 5-[2-tert-butyl-5¢4-
fl uoro-phenyl)-I Himdazol -4-yl]-3-(2, 2-di net hyl - pr opy
)-3H i mdazo[ 4, 5-b] pyridi n-2- ylam ne contenpl at es
the nolecule in either the | Himdazol -4-yl or
3H i m dazol -4-ylform Simlarly, when variable "W is
triazole (iR), the triazole noiety exists in three
tautoneric fokap< and the representati on or nam ng of
one taut 'cl ormcontenpl ates all three tautoneric
forms of the'y aple ring. It will be understood by

th killed t_hat
i nSé;ftlt’i onear(reei(gpabpé?so(f:%fgi)u%‘e’§3ai‘tt uoTcE‘) 8’|13f s,
dﬂutgﬂq%ﬁ%wﬁ%ﬁ?ﬁ%ﬁ gg .acceptable salts of all of the

€d in the nanmes of them The
conpounds ofgtit he present invention are am nes, and
accordingly react.wth any of a nunber of inorganic
and organijc acigs to form pharmaceutically acceptable
aci d addPfToR sédlts. Preferred pharmaceutically
accept abl e saNf's e those fornmed with nmal eic acid,
fu?ﬁ5¢ G acid, s@igci nixcis @CNE,, @@@@ﬂﬁ04fmoﬁ@h&ndand¢L
anésul foni ¢ aci d. Especially preferred are
mﬂmﬁmmmhﬂnmxhk?mdndﬂaﬁnd salts of the conpounds of
Formula |I. Cgrtain classes of conpounds of Formnula I
are preferrgq i nhi bitors of p-38 kinase. The fol | ow ng
par agr aphs das De such preferred classes: 10 (V)
O XiS ) Xis GNH2; e) R2 is phenyl,
4- fluorophen 22 4-di fluorophenyl; f) R2is

henyl ; R i fl uorophenyl 5.
; 4}%& 1) 82” ophez'g/l 1sC R%Cl-g alﬁzl kg’ls phenyl, 4-
fluorophenyl, or 2,4-difluorophenyl, R? is C;-C7 alkyl or phenyl optionally substituted

4
with one or two substituents independently selected from halo and trifluoromethyl, and R

is hydrogen;
R\

R_<\I

m) W is () X is C-NHy, R is C;-Cy alkyl, R? is phenyl, 4-
fluorophenyl, or 2,4-difluorophenyl, R? is C;-C7 alkyl or phenyl optionally substituted
with one or two substituents independently selected from halo, and R* is hydrogen;

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

0) The compound of Formula L is a salt.

p) The compound of FormulaIis a methanesulfonate salt.

q) The compound of Formula 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 I

are compounds of Formula I':
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:O?']GR4| [ s4h%/::irogen;hj)Wi s ("0, Xis CGRL, R is
phenyl, 4-fluorophenyl, or 2,4- difluorophenyl, and R4
Wo soolyauegen; kK)Wis (') , Xis G NH, R2pi S %P@ny'szoosmooozs
4-f 1 uorophenyl, or 2,4- dijpl uorophenyl, and Ris
hydrogen; 1)Wis (') , Xis GRL, Ris C1-C7 alkyl, R2
i s phenyl, Afluorophenyl, or 2,4-difl uorophenyl, R3 IS
Cl-C7 al kyl or phenyl optionally substituted with one
or two substituents indepepndent|y selected fromhalo
and trifluoromethyl, and- RN drogen; mWis (')
Xis GNH2, Ris ClC7 alkyl, 'sN‘?zhenyI ’
Af | uor ophenyl, .or N4 enyl, R3 is Cl-C7
al kyl or phenyi &iopally subsH.tut ed with one or two
substituents indep tlLy selected fromhalo, and R
is hydrogen; n) The conPound of Formula | is a free
base o) The conpound of Fgrnmula | is a salt, p) The
conpound of Forrmula | is met hanesul fonate salt. Q)
Wher(;I':he conmpound of Formula | is a di-nethanesul fonate
salt. Preferred enbodiments of the present invention
] ;m 13 gal-?utrnetmlgmpyiagilo%%—tr@metbalpa@wé:phs a) - q. An
[ referred ;s Jp1" ounds wi thin
sc‘gﬁés %F‘nﬁo? ofoghe ¥1é&g%%'glmogés’p1%? ngor nula Y the
: ORBADBAGRS)1- 4 Bhlofo-BifRiossphBhyl 2-fRoR-Gitrileerymgtyiapenyy
1,2,2-Tri net h%/ﬁleq%ropyl - Ris phenrxl , 4-ff uar.Q gb iy OF
2,6-daghierdplidnyb 053 ﬂpe’)rophenyl; or a pharmaceutically acceﬂ? 0¥
thereof.

Most preferred compounds of Formula I’ are those where:

1. R’is 2,2-dimethylpropyl, R? is 4-fluorophenyl, and R¥ is 2-fluoro-6-
trifluoromethylphenyl;
2. R’ is 2,2-dimethylpropyl, R? is 4-fluorophenyl, and R¥ is 2,6-
dichlorophenyl;
3. R’is 2,2-dimethylpropyl, R? is 4-fluorophenyl, and R¥ is tert-butyl;
4. R’ is 2,2-dimethylpropyl, R? is phenyl, and R¥ is 2-chloro-6-
fluorophenyl;
5. R’ is 2,2-dimethylpropyl, R? is 2,6-difluorophenyl, and R¥ is tert-
butyl;
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? is 2,6
difluorophenyl.
It is also preferred that each of these compounds 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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gsfis terg-butyl, 2-chl oro- 6-fl uorophenyl ,
-fluoro-6-trifluoromethyl phenyl, 2,6-dichlorophenyl
W®@r002/0&4@8 f | uor ophenyl ; or a pharmaceutically PCT/US2005/000025

acceptabl e salt thereof. Myst preferred conpounds of
Formula |I' are those where: 1. R is

2,2-dinmethyl propyl, R2' is 4-fluorophenyl, and R3" is
g-fl ;_oro- ﬁ trifluoronethyl phenyl ; 2. R is
. 4o Al t r , ' - | i &
of Fogr’lélg d ﬂgﬁp%%ég})eﬁgﬁ%}lt};l%an@al ?’% f)éz ngftg’(%)ﬂrrgﬂﬁyafig}?lglgt;zf@i’on F?Zf the
compbéndt-JfiFeanaRNenyimarand R3' is tert-butyl; 4. R is

2, 2- di met hy| |, R | s
2Ac oo 1B RGRspBs P BaRb: e e iyl sre s for

R2'. | 2. 6- dj. v .
amp$§mng@mfygpfﬁ&#@ﬁ%?ﬁ%ﬁgﬁ%ggﬁﬁ&agﬁuﬁgﬁﬁ@%Pﬁ%%%%%gﬁsﬁ?ra

(TNFa&ﬁarB?ﬁn{eﬁeﬁlﬁhllﬁk(M—)lB?, safdGhefefoR fos the treatment of disorders resulting

1,2, 2-trinethylpropyl, R2' is 4-fluorophenyl, and R3'

from |escezi]16€ cytokine prasihéery | Compoyngds of E@rn&ﬂgﬁ é;er%a’efq{ggeléeggﬁ to
of .t hese. conpound J S. . , .

ve gl of ot YRR IRe bR e IR gROATE S ong

henflhtoRt Hanes Wdanahatis ahflamibtorgbesgeakicasd, gnprozieihoek

t hat each of these conpound i st . .
syndtiast Gt OhEe SrSaTL RN G S ATIEVT (5 wofd i the

or mu

tl‘eatli%rﬁl% df %Qf.d%\lag&ﬁar%so? s B g€aculd Mocakdigl ipfecm, chronic heart
vention also provides a nethod of inhibitin

faﬂuﬁa m?S@:lﬁroeisnﬁrﬂYmemalﬁtisc oargiar eBegrafl Afiastiane amcﬁ@e%g’ig-aésociated
crd T et e TRy Ay b etved
to be: !%gful FOSnoBEIEkent & RAtrhlnRaiRd siyterh disoatins, nidt asanémgngaspccal
meningitis, Alzheimer’s disease, Parkinson’s disease, and multiple sclerosis.

Most solid tumors increase in mass through the proliferation of malignant cells
and stromal cells, including endothelial cells. In order for a tumor to grow larger than 2-3
millimeters in diameter, it must form a vasculature, a process known as angiogenesis.
Suppression of tumor-induced angiogenesis by angiostatin and endostatin has been
reported to result in antitumor activity (O’Reilly, et al., Cell, 88, 277-285 (1997)). The
selective p38 kinase inhibitor SB22025 has been shown to inhibit angiogenesis (J.R.

Jackson, et al., J. 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. In: 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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compounds of Fornula | is human. As inhibitors of p38

ki nase, the conpounds of the present invention are
wais@sors4for suppressing the production of the PCT/US2005/000025

pro-inflammatory cytoki nesizunor necrosis factor a

(TNF-a) and interleukin-1 b (IL-1 b), and therefore

for the treatment of disorders resulting from

excessi ve cytoki ne production. Conmpounds of Fornula I

inclu e'{ﬁ%pg)h tfhg 'b?ac]j]p g hfYGthat PR, lgﬁx?flhﬁc dyitehd, @@fnaep, larynx, and

ers i nclu ecZenm, atoplc
lung @ESDB&tbﬁﬂ#ﬁ 7 Wtﬂ@ﬂbml’mfenia‘tﬂyttht tegring sump@ldg .npcpp agnpss as used in

i nf | anmat di
e e el A e B S P RS

(A. G’a@en%@r sefiviadh Y. RBit RatvBNBigl, 26a53H @ZVDGS)() Breast carcinoma (J.
2rs, Such as acute ocardial infarcti on,
Cheng by 0 I CBiokitent. A0 10ABO BePehoiad, il GnCer, 98, 148

Ll |
o0 L3575 bl n S8t B O 3547 2R bR o 1. ung
et al. Cﬁ'&%ﬁﬁ%@éc hEccP RRE.CHS, 9 (2001 cloractel @kcnorha (Seaahg, et
be userul for the treatment of central ous
al., ns&rd%nsdlﬁolﬂ?ér@OOlé)J Prostaie GERINAEIEE &Egzprﬁ @f né_pgggse_@ 22,
4314%&(@@5@ £, AhGCEed, CRRLIIAOR1S, HosRAS@00ANhd IR Plglra, et

i hcrease in mass through
al., P‘r&@atersﬁ 1581180 (20039 maBEhanarianoela (€. Broket, ebanlClin. Exp.

S, i ncl udi dot hel i al
Metastasiss 19 &9@2&9@'){1 IPg B A BLos AT e Sy e agvance
onllr{fr@%glg%thgggﬁ 2 MASGHALEDS), phi PHOGERS KDAWBISS, 101(2), 703

ppr essi on of tunor-induced
(2008))9i ogenesi s by angi ostatin and endostatin has been

St o el h s s Uy (08 D o
useflgl[fagtllieglélh gt‘!lc?ﬂ (% &\%%ﬁ\gg 2P AR08 G{U S hia%t #@414‘ IsdIU.S. Patent

ackson, et al . Phar macol . Exp.
46,335 @.Bépeftﬂrth@ﬁnmezs%@pre@ﬁan ORLOBB), is 1Béxca11aé gorthgy trg:ggm;tgargi

I's a critical conponent of the pass
preventiomott aarhexda, arwasting s¥idspine FEPSENFRAP ng’gnﬁﬁllaﬁﬂ%fogu IR
patnlrng{; ’Jggfte éa e? tJhéhhnI_tﬂ]vQétt 8’?"’97@]‘(19@1)§ process
pr’efrst ng approach for “antitunor therapy
Th g@rtﬁf@ﬂf@ma,clhhmmhoamﬂpea fTase may ap yffn@tyvel inghe tmém@lmf gertain
side effects or dr
virabenditiams sAeh asclﬁﬂh%’t%% a &Ka Iyﬁ%l%ﬂé_%hl 8 0184 32933258
(2000)), thinovirus (S. Griego, et al., J. Immunology, 165, 5211-5220 (2000)), and HIV
(L. Shapiro, et al., Proc. Natl. Acad. Sci. USA, 95, 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 L. The particular order of steps required to produce
the compounds of Formula I is 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 (i) may be prepared as

illustrated in the following scheme where R, R!, R?, and R’ are as previously defined.
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Fol kman, Endogenous Inhi bitors of Angi ogenesis, The
Harvey Lectures, Series 92, pages 65-82, W/Iey-Liss
WO p@5/07341998) ). As inhibitors of p38 kinase, cPOPUSNIST000025
of the present invention, yherefore, are al so useful
in inhibiting growth of susceptible neopl asns.
Schultz, R M Potential ofp38 MAP kinase inhibitors in
the treatnment of cancer. In: E Jucker (ed.), Progress
n.Drug Research, 60, 59-92, (2003). A susceptible
———H%éplasn1|s deflned to be a neoplasmthat depends upon
p38 kinase for its survival, gro NR. net astasi s.
Suscepti bl e neopl asnsi ncl uqe tu of the brain,
geni touringiy tract, |ynph gtonach,
loar y d PurRy-CHO,S. ~Pat ¢ #5, ¥17,100). Preferably,
"susCepti bl e %opl\\as a(% used in the
apMHRcat i on i ncl ude¥” huran ?:ancers i ncl udi ng
cel{@ | ung carcinoma (A. Geenberg, et a
Am J. Respir. Cell M. Biol , 26, 558 (2Q02)),
breast carcinoma (J et al., J. Biol. Chemyg
276, 47901 (2901) —MNt al ., Int. J. HCancér,
98, 148 (2002) Nong, et al., Cancerh e
61 1727 @ggg{ ga trlcRcarC|ﬁ6ﬁﬁ‘(Y xeJyng

Pr oc

2 (€)

soc. Fancer Res., 43, 9 (2
coI orect al carE| noRas (S. Xiong, et al ., Cancer Bes. ,
61, 1727 (2001)), prostate carci nonas -1 Park, et
al ., Oncogene, 22, 4314-4332 (2003); Chen, et a
Cancer Lett., 215, 239-247 ( 04N and A.R Uzgara,yet

al., Prostate , 55, 12§-13
mel anoma (C. Denkert, e al

12 03)Y) Rral i gnant
Exp. Met ast asi

19, 79 (2002)), and, e Myel oga (Hi deshi nm, N
al ., Oncogene advaﬁc nI| ne publicati on, 1-h| N\
Cct ober 2004); and Hi dd¥hitm?t, et al., Bl R

of TNF-a has al so been ta useful in th&

inhibition or pre i on of. net 4 ( t .
o vaions TR i SE B3l oPpitpr fthyde in an
app&ﬁ@@fe‘%%ﬁﬂeﬁﬂ nger-ﬁbﬁ'a@etﬁ&adl@ db §ﬂivﬁﬂa the boﬁé@ohdlﬁghnmpyndmyl-

prevention of "cachexi a, i n ndr one 1
lmlmw@h n"E}eeumby ot Tl LaRdLEY "Bagating g ghpmica

cong %ons & prov1de the co‘%feslgaﬂdﬂlg dlﬁ%ﬁét(c). T diafide 518 dither reacted

with cyanogen bromide to provide the 3-substituted-5-(imidazol-4-yl)-2-aminopyridinyl-

703 (2003)). Inhibition O{Jg %%ﬁﬂﬁs's by _S\

imidazole (la), with an appropriate orthoformate to provide the 3-substituted-5-(imidazol-
4-yl)pyridinylimidazole (Ib), or with an appropriate nitrite to provide the 3-substituted-5-
(imidazol-4-yl)pyridinyltriazole (Ic).

The requisite diketones (a) may be prepared as described in the following scheme,

where R and R? are as previously defined.



Furthernore, inhibition of p38 kinase may be effective
in the treatnent of certain viral conditions such as
wo pdosoeazea (K. Kujime, et al., J. | munol ogy. , PABYS2005/000025
3222-3228 (2000)), rhinovitqas (S. Giego, et al., J.
| munol ogy , 165, 5211-5220 (2000)), and HV (L.
Shapiro, et al, Proc. Natl. Acad. Sci. USA, 95,
7422- 7426, (1998)). The conpounds of the present
Schei nyenti on nmay be prepared by a variety of procedures,
———%*8‘!12 of which are illustrated in the Schenes below. It
wi Il be recognized by one of skill in the art that the

i ndividual steps in the follow ng g§ghenes may be No
N@Paried to provﬁg’e the conpounds of |Férnula |. The | -

arjgicul ar or NHR ep5—r=quire uce therxy MR
ounds Jof la | is—depend pt upon -the—>
l ticular cagpomnd bei ng synt he \ the startt

onpound, and ffhe el ative labilit
CIITDi I es. Sonmecggubstituents have bgen elim na
the follow ng schenes for the sakejjof clarity an ar8
not intended to limt the teaching gf the scheme® in
any way. Conpounds of Formula | whéte Wis the
i mdazole (i) may be prepared as illustrated in.t t’{e
f o2 Joalichigronistepeiding éfeand, anmppranl,ateaﬁ?anﬁzoa?@ngéf%“"a 1ve are
evi ously defin (D E s oreaaineh-chloro-
5 nea] Ee S PR o A e e
3-nitedhyRARTeqEY, wati¢h is dheneovtuplefi ve fhearedpipyoratéaly substifuied acgtylene to

provi de the correspondi.n itr ridi-avl i m .
providedhe pqm@pg@cilgg 9,,2-r sy . Hggeéﬁacmy | ( A aarcgly(ij%% Exilikd to
provhé’e%gga?gxﬁgiﬁl%b%{(afhem cal conditions to provide the

orresp amne (c). This diamne_ is then ejther
r e@heduiMs of Royambgewhdse SYrisdeyrazelerioer (i) pggrepared as
3-substi ed- 5. (j m dazol -~4-yI)1- 2~ant il defined.

10 desqr%‘??‘%l%i‘z%? &iq“&)’,g S&hrﬂe gﬁ"’%&érﬁég i é@ﬁgg@%@ ornate to

schahout de the 3-substituted-5-(imdazol -

- pyridinylimdazole (1b), or with an appropriate
t NQy ovi de the 3-syhst jNojt ed- 5- 0 =

-4-yl )py+ridi Ryl t

of(fjt he substi t Ut eda)

NO,

di da may be_pre escri b8 NHR
. Iovmnng schaye, wWhere R ahd ég)as previ (h)
R def i ned. 00025 Me,N

H (1d)

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 enaminoketone is then treated with hydrazine in a

suitable solvent, typically ethanol or methanol, to provide the phenylpyrazole (j). The
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-14- Schenme |1 2,6-dichloronitropyridine (d) and an
appropriate amne or am ne derivative are heated
W0 ogehars in an appropriate solvent to provi deP€TES2005/000025

correspondi ng 2-am no~6-chifro- 3-nitropyridine (e),
which is then coupled with an appropriately
substituted acetylene to provide the correspondi ng
1, 2-di substituted acetylene (f). This acetylene is

ol R Doy astetes cmnts

) or (iii) are
comduf@PsfEbragladdscri bed in the fol I owing Scheme where X,
R Rl, and R2 are a revi Qusl [ k.l
AcBhedasmRotpg of Kormlad wher W b %sﬁi%éﬁ%ﬂggj&%? Ryt prepared
i R PatialRs MR, kied Bhare(3)previbiisty
as defelitied 1 F%%{topg\g{ngd%b%ﬁt‘%eﬁget hyl f or mani de
defiddret hyl acetal or tris(di methyl-am no)nethane in a
sui tabl e solvent, typically dinethylformamde, to
&hﬁﬁl&éﬁade t he enamni noketone (h). The enani noketone is
© then treated wth hydrazine j
typi cally ethanol or netha
phenyl pyrazgle (j). Theim H X
noi et y=1 repar ed aifh i olb| y described, yo~provide R
the cqgpolinds of For d., The conpounds of=kor,ml a
re "8HRhe [|,2, 3]triRzole (iv) may be préepared
described i At he fol | owi ngBchene where variabl es (©
Y, R and R are as previously defined. Schene |1V The
acetylene (f) is reacted with a source of azide,

typical |y sodium azi [ | ; fe, 35
o ot RregR MaaeRE b iy e doteptl 1A, BynQliiRuiupale 3.
suitdtld §a%St, sQth by diazaiyoryéthstiete prwiidd theitsazoteefsar &he igidazo- or

ly d i bed t i de th f
triaz[%inep\;ldggé [néiet?sisc }r)rlepa?red ag prper\lgo\llllslyedescrﬁ)eg %TBr%lilzﬂ%sthg compounds of

Formula Ie.

The compdunds of Formula I where W is the thiazole (v) or oxazole (vii) may be

Gui t abl e sol vent
to provide the
riazologyri N

prepared as described in the following Scheme where variables X, R, R, and R® are as

previously defined and Y is O or S.



The conpounds of Formula | where Wis the thiazole (v)
or oxazole (vii) may be prepared as described in the
WO olosovi4ngy Scheme where variables X, R R, anBCRUS1085/000025
as previously defined and Ygis O or S. Schenme V The

a- bronoketone (1)is reacted with an appropriate am de
(m Y=0 or thioamde (m Y=S) in a suitable solvent
to provide the correspondi ng oxazole or thiazole (n).
ScheTh&:oxazole (n, Y=O0 is then treated with bronine in a
abl e solvent to provide the correspondi ng
brom nated hgterocycle (o, Y=O. The thazole (n, Y=S)
is treated with n-butyll{thiumand the|resul pln Bini on

r@acted wW_j !Eut Ltig ciif oride to pr vidg t hie
zéﬁiigqggpmﬁn t"’ dériv [ e(o,_J:s)—g%ne rp
R>appropri at elghysubsti t ut el hewérocycl e (o) i sNr eadted (0)
wi th(lan appropriate borofilc acid (p) in the presengs
of a suitable catalyst as previously dgscrib 8 "
provi de the conpounds of Fornula If. ThHeR? | Silt e
a- bronoket ones are either conmercially |avai | alFe Ngse
may be prepared by standard conditions fromthe —
correspondi ng carbonyl conpound, for
descri bed by House (H O House,

Reactions, WA. Benjamn, Inc., Nkorni a
(1972), pages 459-478) and Larog . C. /Xo
Conpr ehensi ve Organi ¢ Transfor nati gre),B Nshqp;,

Inc., New York, New Yo
The requisite amdes afid t ioa}ﬁ des are either
commerci al Iy gvai )Y N/ be prepared by standard
met hods wel | K t he skiOéed artisan. Additiona
conmpounds of FornN | ,where Is imdazole (i) or

i soxazole (vi) may bePorepar® under standard

| | adi : e . .
P U SR BB G, 12675
thio'ggzgdée?;eﬁﬁ'\f:é)\ih)a’sum %106 (Rp@vRieake poreashontihy oxteblenerdhiazole

(n). The oxazole (n, Y=0) is then treated with bromine in a suitable solvent to provide

, pages 369-471, R55).

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

The requisite o-bromoketones are either commercially 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
Orgeanic 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 I where W is imidazole (i) or isoxazole (vi)

may be prepared under standard palladium coupling conditions as described in the
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An appropriately substituted hal oheteroaryl (q) is
coupled with an appropriately substituted boronic acid
w@ pgosiors4the presence of a pall adi um cat al yst, PgpUSRD$/§00025

bi s(tri phenyl phosphi ne) pal_{adiun( ) chloride, in a
sui tabl e solvent to provide the desired conmpound of
Fornmula le. The requisite starting nmaterials are
ei t her conner0|ally avail abl e or may be prepared by

follog}r{glkpc%ﬁwﬁ Jf—lerf: ﬁ’g is 61'{1}%%&1%%1% éS F?Srogbﬂﬁ‘é gVé)S lhé i d0d B BR as

ént invention
prev@ﬁﬁyﬁgﬁne@inly useful as inhibitors of p38 ki nase, but
are al so useful internediates for the preparation of

~§£hgﬂmﬂlw onal conpounds of the present invention. For

exanpl e, primary and secondary am nes nay e acyl ated

al kyl ated or Red wit th/z%)boxyl iC S Yy a?/n no
aci ds under gtan ar/ot peptide—cowplin N ions.
Furthngggg, e NnDIFtIeS may beyre Eg ﬁﬁ
correspondi ng alcoﬁng or converted to an1d der

standard conditions. Al cohols may be activated an
An a{ip@ph&t@%ubytﬁateﬂdmhﬁmtemarﬁlﬁq} sophplees 1‘1*@“&1’6%%& her

d
s FA A
bls(tﬁbﬁéﬂyl%%ﬁﬁhh@bﬁ!ﬂ%m@ﬂ@l@rﬂ& ikanefablé @@1&&1& te prasvids; the desired

osul fonates, nonafl ates, tresyl ates
compamrfdl dtfespulaid. dbe asiisite é@ftg}gsmatﬁp aregther popatnercially

avalgg yq,ggrté% lgqt%rtﬁgaégch Eiﬁie -Sggg\?\g 1%§§/nft9 bnd B€ordHabPEkie i @8 art.

known to the sKill ed

ar MARIBE tieeCompcdindesihip Ip&;sem#anvﬂm,tloAdmmm odlyasgh pg inhibitors
Chem stry, 5th Ed., John

of pA%kingsry b(ltzfgg lso uagfal W%Wﬁ qag?s ¥Qrﬁge EregﬁgaHSIl}%Wadcﬁ{l&a} Pg-
comgouncfgac e L dazp rﬁzegwaeﬂﬁ cRBY lléepﬂﬂna@&nﬂ&e&)rﬂﬁ@ amines may be

O provi dd|t|onal compounds _ of
acylhted enkylamd ondeuplst withl saoxdisdicidssis Sming, éﬂéwnqeé atandafd

pepMﬂﬁg ﬁ%rlghlpqps? ﬁzlﬁg%r%gog%:] te% g'?fleﬁ.{%g) l‘tJe rQ(ﬁucE@ %o the
corrE oﬁﬁﬁg%l&ﬁbfs%r Roh Rt it® Bmiies dndemmdaamdongwdm oAlcohols may
ize the conpounds These ni et i

be annvmwumbdisldﬂceﬁl hcerwasnbes of npeleeRhiles 19 W8V1§1§7 r‘i’%i}?é gprgpoynds of
the H”]S(él péu':hzeav rgg ;?rggpsl nenadeRr af?& ﬁGtt 16Hit@BtoRGASS akonitim ions,

artisan wl
alkyl perchlorates, ammonioalkanesulfonate 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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appreciate that the protecting groups nmay be renoved

at any convenient point in the synthesis of the
weaeorpotsds of the present invention. Methods fRECT/US2005/000025

i nt roduci ng and5 000025 - 18 renoving nitrogen and

oxygen protecting groups are well known in the art;

see, for exanple, G eene and Wits, Protective Groups

iNg OrYgani ¢ Synthesis, 3rd Ed. John W1 ey and Sons,
remoglpgnglg}rgléwap ag%%ﬁné)é?t% ) e grou sl'hrré QR KRbRn ih bR &K iséd, et

at 1 n many ci rcurrst ances,
examg;ﬂae RSB and W) I&Bte@ﬁb@@tcﬁ@s ar @rﬂantCrSMbEt@_& 3¢ Edgdohn Wiley
ical. The artl cul ar _order of st UI re
rtjog)recmte

and S]mns:,d\weYtOHé C‘d@ma k429Dt FrEhsrmose: |th<1 il
that i 1§ %r t&lll GERLes tglgp)?d’ég ¢ ﬁﬁioﬁgncﬁé‘ﬁ@srh@@irﬁl%@ucddhﬁ not crltlcal The

npouh e relative lability of th
paruéﬂmfrdéruifetépmcpire@m pr'ﬁﬂec%tbb cewpeitnds #5 Foggl#@épssdeg%dent

t
uponftgqr: Mﬁé%éﬁw&qqé@%ﬁ%@ es%\e nf l}e s%agt\élﬁ% Q&ﬁﬁfﬂm and the relative

labili Ko [ ﬁmege DMSO = di et hyl sul f oxi de Et 20
E‘/g{' %E‘?Ef % Et OAc = ethyl acetate

et ’ﬂmﬁb;re\hat;oﬂsowm@)ls anjEepNssee ih Hi§ &xamﬁFeﬁ and assays have the
h
follopiny maris At e M L ST SR Ao ReADRISO =

dlmétﬁ}tlslﬁﬁ)ﬁﬁeo Et&(ﬁce dle\l@& 2ttt JBIOA cvwaethyldeetatee ESKDHC—'thbm’él =

Priepar at i on
hour{ < WiROker megmnyl seingheipre SR YFPE G mety! (e buyl sherghiP A
= pat %AIEZWI 38¥t8 3-Ni T rooogé/ﬁﬁody 2%?’?}{%?%—&%&51?%?;}1;&}11 ;)]r%(gi/alcgza_mn
vana%]y}%ifét peateyl amine (18 nL, 150 nmol) to a suspension
ichloro-3- nitropyridine (20 g, 103 mmol) and

NaZCCB.(18.5 g, 175 mmol) in EtOH (1.6 ni/nmol) at RT
and stir overnight. Conpgﬂ,hfaﬁbﬁmnd dilute the
resultant slurry with water (100 pli) .and s ‘ﬁﬁ

ne gt téég Fﬁ—lﬁuwhStpbnmér&H srtllé‘équld -yl ép‘BPfBRY“‘JA’Ef réﬁ %% pH
= ol the

dimethylpropyl)amine
(6-Chloro-3 -nitropvridin—Z-Vl)—(2,2—dimethvl-propv1)amine

Add neopentylamine (18 mL, 150 mmol) to a suspension of 2,6-dichloro-3-
nitropyridine (20 g, 103 mmol) and Na,CO3 (18.5 g, 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 HCI (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-DimethylpropyD-(3 -nitro—6-phenvlethvnvlpvridin-Z-Vl)amine

Dissolve (6-ch10ro—3—nitropyridin—Z-yl)-(2,2-dimethylpropyl)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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suspension at 0 C for 1 h and collect solid by vacuum
filtration. Wash the solid with ice water (4 x 50 nL)
w@nwsaru7glry overni ght. Recrystallize the nat ePCHUSIDDN0025
Et OAc and hexanes to give_{die title conmpound as a
{gl Izov[\)/i sol |hdI (21.23 g, 84% . Ms (ES): mz =244 [ M+H|
, 2- Di met hyl propyl ) -(3-nitro-6-phenyl eth i di n-
-yl )anmi ne Di ssol ve ( P g ynvipyridin-2

ﬂuSh&ga‘%:“%% gyc %’glltﬁgeﬁ‘%r(? gﬂga;% X{ ac e% %ene %ﬂ%é Bﬁ&Hi’)ﬁlit}égéh for

1-3 h"{hfélé %ﬁara@ R fop!(mn yhdqesRi nel Iﬁaltlﬁoﬂﬂmbvﬁerﬂwaﬁr @5 mh) and

l'lam ne (10 nmL/g) in an oven- |ed r
BI0Ad @SR, ﬁlepmh@dh@\pltgnnmlweég%waﬂuw cira 88 pbh Sithaced
aquews{?ﬁq%éﬁ? rﬁo%gl)dgl\/fgl%()l Ofi Ry Qldd'c%n@gfﬁfa)ce aP\ﬁlﬁéfﬁl@e crude solid by

vacua cycle I's repeated (3x). Heat
recry@ﬂall&@tl&pfr% RO /Bbtdnes togivathertiticiprodigens 4 bright-ogange solid
hen cool at RT for 2 h. Concentrate and partition
(65gé&1v9e@ﬁ1q}4a%1<%) (25 m.) and Et OAc (150 ni). Separate the

anlc h water (4 25 nL

NS hy (4 X ),

_ éi’%ﬁlﬂ &6 Smﬁ@él (25 ml), dry with MySO4,
fllter and concentrate. Purify the crude solid by

recrystalllzatlonfromEtOAr/h nes 1o |v?2t

1-[6
Rk el el et iy Shin
yl)axﬁhems gn @t hamendl), NaH@hE(OG’}?@I g, &-Chigolk 40 g 50 mmol) in

ey Y i1 TSR 558

to t}w%l?ed )afx oﬂélg ﬁa%ﬁ Q‘gﬁ))tt)lrel ﬂé&%ﬁ§l%4@0 6@ 50ﬂﬁb)<)ut oG,

, 20.0
Que¥Pthd Iﬁl@tlﬁ‘fh@’ltﬁ (NligSO'j 9.61 gi,rL‘E'» manﬁ) éiemovleh@e lp@hgn gir mixture at
m xt ure Vltgor ously at

RT foic 2thy Faltey %sqhglzg@lgpgl I@g 06 ?1 tﬁ]gn él %’&Eﬁﬁ‘g\' %tgr @hﬁ? mL)
%é g%d mf% éﬂa at?ﬂre%ﬁagé%rana cRiradtithd Rfuebiteplsst iwtth EtOAc (3 x

tering agent. Wash wi th _water gni

50 nglg)t :Rghstlﬂithﬁ cﬁmﬁmed @@nmghasaewdr @ﬁt@rateﬁ@qpm@é\ga%% ), dry
Cc e

wity MESCorfBi a8 S aHT e p RIS B b e S 25 Sy bakepith ehiing

with B Phekfrs TH,C1Y kY give the title compound (1.586 g, 46%).

MS (ES): m/z =342 [M+H]; mp 88-90 °C.

[6-(2—tert-Butv1—5-phenvl-3H—imidazol-4-vl)—3 -nitropyridin-2-v11-(2.2-

dimethylpropyl)amine

Heat a mixture of 1—[6-(2,2-dimethylpropylamino)-5—nitropyridin—2—y1]—2—
phenylethane-1,2-dione (1.0241 g, 3.0 mmol), trimethylacetaldehyde (0.66 mL, 6.0
mmol), ammonium acetate (3.47 g, 45 mmo)) 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 NaHCOj3 until no further neutralization
is observed. Dry the organic phase with MgSOy, filter, and concentrate. Triturate the

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



with MgSO4, filter and concentrate. Purify the crude

(silica gel chromatography, eluting with 1:1
wheooaner7CH2Cl 2) to give the title conpound (1PGBESIN5/000025

469 . M5 (ES): mlz = 342 [KpH]; np 88-90 0OC.

ré-(2-tert-Butyl-5-phenyl -3Him dazol -4-yl)-3-nitropyr

idin-2-gll-(2,2- dimethyl pi QoyDam ne Heat a mixture of

| -[6-(2, 2-di met hyl propyl am no) -5-nitropyridin-2-yl]-2-

ms @i e ORIV ER 686 vt % o ol armon um

acetate (3.47 g, 45 mol) in AcOH (5 nL/mol) at 80 0C

with nmonitoring by liquid ch t - o
op3be FoBEOpMs POPIYREABH63) RO SLTEE IRy gf dpsgibed in
Prepéfagigf{l'lon m xture to O C and neutralize to pH 7 with

NaOH. Extract the neutralized aqueous phase with
Ef[CAc (3 x 20 nl) and wash the conbined or gani|cMhdB¥®s m/z
Prepd|[th 20 nL portions @émpaind at ed aqueous NaHCO unt[M-+H]

2 MO AUt B

_DiYfdé eh}lrzistls}ﬁnyls31@bﬁlﬁra\z@1d4-ymy t he or gattidc
h X 2 Jdiht®lipr@fag@Rcent rate. Trijturate

Pha5GoWridh-

3 e SRR RN G Rl Hihfad A1 RiEs N The TTTigs
A e el e (i

4 - e AL Tt atT OIS - gog L T 0
prfetieq CleenErbelyed gt iU T ARSGaTh on

5 6- [ -2 RirsethylprripsD ophed FposppersyP-ivopronst-8Hz ol |- 4- yI 1A
- i |Sintiddapl-gysJ-StinitespRrigin-2iykmine Add sodium dithionite

6 ( 2 Gcl@propinBthyhiee]2) (A G Hiflmnegphbyy B3y GH-(9 L) t &
sol #hitlaR1-atylf Snitopyridfr gybintiae ophenyl ) - 5- phenyll - |

TH T @ A858hy Ayl {63r20(26-QRHId6hhen - Sy hienHoiid yanmi ne480
(4 ; ﬂgi. ;ﬁ?3.-'ﬁ‘i‘£%$riﬂ_ﬂ1-§-gdéﬂin$f 1.1 THF: water |m xture.

=

Q

SSt uyllllcollll)lsﬁe Fe -%%-h S - —51{ e wih EOAC. 466
el i S 3o o aayeous Pl ana

M T T T i R
fluorophenyl)-3H-imidazol-4-yl]-3-nitrop 1din-2-ylamine

10 | Cyclopropylmethyl{6-[5-(4-fluorophenyl)-2-isopropyl-3H- 396
imidazol-4-yl]-3-nitropyridin-2-ylamine

11 | [6-(2-tert-Butyl-5-phenyl-3H-imidazol-4-yl)-3-nitropyridin-2- 392
yl]cyclopropylmethylamine

12 | {6- [2-(2,6-Difluorophenyl)—S—(4—ﬂu0rophenyl)—3H—imidazol-4- 482
y1]-3-nitropyridin-2-y1}-(2,2-dimethylpropyl)amine

13 {6—[2—1@@-Buty1-5-(4—ﬂuorophenyl)-3H—imidazol-4-yl]-3- 410
nitropyridin-2-yl}cyclopropylmethylamine

14 | [6-(2-Cyclopropyl-5-phenyl-3H-imidazol-4-yl)-3-nitropyridin- 392
2-y1]-(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-yl]-3-
nitropyridin-2-ylamine

17 | {6-[2-Cyclopropyl-5-(4-fluorophenyl)-3H-imidazol-4-yl]-3- 410
nitropyridin-2-y1}-(2,2-dimethylpropyl)amine

18 | { 6-[2-(2,6-Dichloropheny1)-5—(4-ﬂuoropheny1)—3H—imidazol- 514
4-y1]-3-nitropyridin-2-yl } -(2,2-dimethylpropyl)amine

19 {6-[2—@—Butyl-5—(4-ﬂuoropheny1)-3H—imidazol-4—y1]—3- 426

nitropyridin-2-y1}-(2,2-dimethylpropyl)amine

20 | {6-[2-tert-Butyl-5 ~(2,4-difluorophenyl)-3H-imidazol-4-yl]-3- 444
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Preparation 23

2-1sobutyl am no- 3-ni tro-6-[3-(4-fl uorophenyl)-I-norpho
WO pvsetHgs pyrazol -4- yl]pyridine Preny )PCT/USZOES/OOOOZS

2-1sobut gl am no- 3-ni tro-6-44-fl uorophenyl et hanone) pyri

di ne Add an aqueous suspension of HJO (0.55 g, 2.54

mml ) in 100nL of 4% H2SO4 to a sol ution of

2-isobutyl am no- 3-ni tro-6-(4-fluorophenyl)ethynyl pyrid

a (2 00~ 10 =7 1\ - ana N Py
S iopyading-yh (22 IRy it E O VECR ST at oo

Ul

I s AT L
e a4

ool 1
CT31T UUtT

with éO: Ziql hexane: diethyl ether: MOH (130 nL) to

provide the title conp 2 g, 629% . M5 (ES): niz

= 332 [M+H] . 2-1sobut y?g%qﬁ%- g@% tro-6-r 3-2( 4-f1 UZJY 0 '
r heguyd YD Bicbrophyslp§phetiyie H-intiddzali4ndl-AY He@rowdpyrirne-2,3-
di methyl acetal (4.50 ni, .33.8 nmol) to a stirred

sol ution of diamine

2-1 : R0k 3 (Biskr
s LR M i v Ve
solutﬁdﬁﬁofm&[m%-dichRﬁom@lylan‘S-;élenyl-Héémid%oWyérﬁjnitropwl n-2-

. trate, Di i i .
1) isRRRSE0e H B, PR St 1% R AP e Frixlsc =5 e
mixt@ROaGORES M, ab Bute R B Ad eWastsihd wegdnid layeravighesaturated

chromat ography, eluting with hexanes: Et OAc 1: .
aquegny MaChend ditylthe eigape @hgse(%{egyagg’ Og @?‘)en_cwgra(t(ég %gqu,}tge title

356 .
-Comﬁglll%({ow[ﬁ%%’g%%r}b- 3-nitro-6-r3-(4-fluorophenyl)-1-norpho

I2i _noetbh%/I onr_azol 234-yl 1p gridne Treat a solution of

-1 sobutyl am no-3-nitraq;6-[ 3-(45f1 uorophenyl razol -4
- %/Ih]zgé%l di ir;'(lel{{(i)l. 25 g, O%‘.‘:B‘Jﬁa“‘gﬂ)?:{ in dry DI\/F) ?{5 m.)

W ) 10o-3%iG0-61r4-(3- AR Pheay]) Q-6 pholinddhylpyrazol-4-
Add nor DP%N?I née? ﬁyllcqﬁl g{r i(de 'h.dﬁroecmori grgh( Cl)r.l98:’?“3;;3,%IZO
5.28 mmol ) and sl ow y waylipyrsiim®r., Add additional NaH

0.3 - :
2-1@( gmg@&’ gr—éfllgﬁyﬂgps %7{42-' orSiheSYiethal fldd the reaction
; ; ) and dilute
with water (30 nLg.. .
Add an aqueous suspénsion of HgO (0.55 g, 2.54 mmol) in 100 mL of 4% HSO4
to a solution of 2—isobuty1amino—3-nitro—6—(4—ﬂuorophenyl)ethynylpyridine (3.99 g, 12.7

mmo!l) 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).
Concentrate and wash the residue with 10:2:1 hexane:diethyl ether:MeOH (130 mL) to
provide the title compound (2.60 g, 62%).

MS (ES): m/z =332 [M+H].

2-Jsobutylamino-3-nitro-6-[3-( 4-fluorophenyl)pyrazol-4-yl]pyridine.

Add dimethylformamide dimethy! 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 EtOH, add 8.30 mL of hydrazine (80% in
H,0), stir for 2 h and concentrate. Purify the residue (silica gel chromatography, eluting

with hexanes:EtOAc 1:1) to give the title compound (4.51 g, 75%).
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Extract wwth EtOAc (100 ni), dry with MgSH™, and
concentrate. Purify the residue (silica gel
\V%F%gm?ﬁgg{agry, eIuting m&th hexanes: Et QAc 1:BJT/US2005/000025
itle conpoun 5 g, 81%. : =
469 [ M+tH] . Preparation 22 255 0. VB (B
(2, 2-Di net hyl propyl )-[3-nitro-6-(5-
rhenyl -3H[1, 2, 3]triazo| 4-yl)-pyridin-2-yl]am ne Add

s B30 YRS 2,7 2 2 o o

phenyl et hynyl phenyl )am ne (0.153 g) in of DVMBO (2.5

m). Heat at 80 OC for 2 h. Cool to RT. Add 10 niL of
2 -TsobDbyHGhin8Adnieret 6- pcid-Midrbptisin(Ad -fdepholihoethyl pwmsdl-4nytl pyridine

Saturated aqueous NaCdl (2 x 10 nL). Dry the remaining
or gAY f&sc?ﬂﬁtﬁr?om QbR Ho- ariﬂtr@@qge(mﬂm@pheﬂympyryzmm
resi Ica gel Chromato hy, elutin
yIpyBIRAC( Sxp 3652 ) in dryyPYE fBant) wita O 61869}3% 14.3 mmol)

at0 éﬁh‘ig" 9l ( 0. 1ﬁGltrgiethy?c%l@nde'@dg&ﬁiondy(é 033 §5§ 28 mmol) and

slowdy WD & 15T( %:damdamﬁh\lemm ams ¥l 34 Bnrrdﬂczl@,[aaﬁt;eﬁl bapystifihae
-"3-sul fonic acid di math I am

reactiqromitiisrior 24 hi Quepsh Mep)K, ?1) gl}h) @ng Hfigteé@fhdwgp{ (30 uL).

m. Xt.4r r 1
Extrmltﬁ 151107 d&ﬁ\ﬁﬂg ms)t’ Ellﬂﬂf g/IaQS'da\ é}ﬂ%éd%lgéﬁl&t% }:’ngif?rn%hoefx;émldge
(sﬂlditfgél Bionf{afogriphy, dddng with ﬂlamﬂey@:}t@ée 1(2% tq giveghe Btleygompound
13 mmol ) and stir at RT overnight. Add 10 nL of water and
(1.338 - untll pH = 7. Filter the yellow solid to

MS VI N-dl netIEJ?I conpound (85% . Ms (ES): mz = 279

-(3- nltro 6- phenylethvnylpyrldln 2 yl)sulfonic acid
Bubbl e nitrogen thr oughP

N, N- di net hyl - N - (6-chl orgp%hnl ropyrl di n-

(%é@?’i‘dfg{ggﬁ’ﬁh@q%ldgogﬁ&l%l-éa-[Z f‘?{ﬁ?rlla?zbl—él—yl)—pyridin—Z-yl]amine

|t L' | olm(?) gﬁg@ ((51@65( 189 s@luu@n@@ 21dimettayiptopylpReritré-5)

nmol
phenylethynylphenyl)amlne (O 153 g) in c))f DMSO (2.5 mL). Heat at 80 °C for 2 h. Cool
to RT. Add 10 mL of 1N HCI and extract with EtOAc (20 mL) and wash with saturated

aqueous NaCl (2 x 10 mL). Dry the remaining organic phase over NapSO4 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%).

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

Preparation 25 '

2-Amin0-5-(2—oxo-2-pheny1acetyl)imidazo[4,5—b]pyridine—3-sulfonic acid dimethylamide
N.N-dimethyl-N’~(6-chloro-3-nitropyridin-2-ylsulfonic 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 hydride (0.11 g,
6.76 mmol) and stir at RT overnight. Add 10 mL of water and 3N HCI until pH =7.
Filter the yellow solid to provide the title compound (85%).

MS (ES): m/z =279 [M+H].
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triethylamne (30 nL) and THF (60 ni) for 3 mn. Add
bi s(tri phenyl phosphi ne)pal l adium (I1) chloride (0.24
W@200803478mol ) to the mixture and heat at 110 RXX/f/82008000025

h. Filter through a pad ofs4.ltering agent and

concentrate. Purify the residue (silica gel

chromat ography, eluting with 1:1 hexanes: EtOAc) to

?:\A\iﬁ“the title conpound (80% . M5 (ES): mz = 346

N, N-di met hyl - N - (3-ami no- 6- phenyl et hvnyl pyri din-2-yl)s
N.N-alrfi eyl N aGi-titrSt6-phemyiethomylperidin-2-yDsulfonic acid .

N, N- di met hyl - N - ( 3-ni - 6- .
Bttt Mol RIS Y Y LB e
2-y1)§9ﬁ%ﬁ’6 r%i@ga(@é g,51397 mindi$ pREmldcetylerst(@Aanl 52006 mamd), Et OH
Y t 70 C for 2 h. ncentrate and purify th ‘
triphﬁmpmm_ﬁ@s (0.02 g @68 munelpart epraniyiodEdedPiRg Wf‘ﬁ‘@?ﬁ in
trieﬂ{yggi_lqg ﬁqofﬁﬁgﬁdﬁﬁﬁﬁ(bﬁi f?nﬁ)%ﬂ Liheaggmpound (65% . MS
bis(tﬁp}ﬁrﬁiyﬁ)gogq agivhy () dhioriiz0124 25 0B pymbite thegmitire gnd
heatlcl\]?Q(;‘JCr@r:é}rmtﬂi%lamde Stir g,g]xture of trate. Purify th
P NG . FdtertBrongh 3oag opf ﬁﬂ%@&%@ﬂ%ﬁ%@? FEo-yfjiE te
e G-y fFF A scpanmn gt
Comg‘;’}g‘;ﬂémﬁ?') in 1,2 dichloroethane (20 nm.) at 80 oC
rni . ncentrate and ify th id i
MS g&): @H@gaééég&%@hy, el uti ngp\l/J\n'“t hyl: 1ehé§Z'ne§?a( S(SIA{:I) C?o
give the title conpound (45%. MsS (ES): / = 342 [ M+H].

2- Ami no- 5- ( 2- oxo- 2- phenyl acetyl )i m dazor 4, 5- bl pyri di ne
H N

N.N-Bmsthlyf-Diti(3-apxnet 6 cihenylpiays indvlisuligpigiacid, of

2- ani no-.5- phenyl et.h ' i dazal 4 B L Lo .
- e RaigREny Pt T Re - I RBP4 fonic
acidg(g.og?, o.%gﬁrilgl) F1:1 Fﬁarthnygidbydﬂgﬁi‘ate €3 5ol L6 omaly NOde (5 mL)
. ’ . mTD .
and ORI Sk gt T CobR . Aeermenc ey g SS9 RBileg e
et iy, Buls AFirone 1Bk RS- E ) a2 RBe (e Lmphund (65%).
MS (ES): m/z =317 [M+H]. '

2—Amin0-5-phenvlethvnvlimidazo[4,5-b]pvridine—3-sulfonic acid dimethylamide

Stir a mixture of N,N-dimethyl-N’—(3—amino-6—pheny1ethynylpyridin—z-yl)sulfonic
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. Concentrate and
purify the residue (silica gel chromatography, eluting with 1:1 hexanes:EtOAc) to give the
title compound (45%).

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

2-Amino—5-(2—oxo-2-phenv1acetvl)imidazo[4,5—b]pvridine—3—sulfonic acid dimethylamide

Add a solution of 2-amino-S-phenylethynylimidazo[4,5-b]pyridine-3—sulfonic acid
dimethylamide (0.10 g, 0.31 mmol) in acetone (4 mL) over a mechanically stirred solution
of NaHCO5 (0.01 g, 0.15 mmol) and MgSO4 (0.07 g, 0.62 mmol) in water (4 mL) at 0 °C.
Add KMnOy (0.12 g, 0.748 mmol) and stir at 0 °C overnight. Add Na;SO3 (0.13 g), and
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-24- stir for 1 h. Add Et OAc and wash with a saturated
aqueous solution of NaCl, and concentrate to give the
Wa piose7aespound as an orange solid which i s usedI/US2005/000025
wi thout further purificatigp (68%yield). Ms (ES): nmz
= 372 [ MtH] . Preparation 26 Propane-2-sulfonic acid
{3-am no-6-[2-(2, 6-di fluorophenyl)-5-phenyl -3H i m dazo
| - 4-yl]pyridin-2-yl }am de Propane-2-sul fonic acid
. (3-nitro-6-phenyl et.hvayl iL.dLn:2- i aCl, and
stir fgrlolba'?}ég FIQRE At rE Y a%{“é?qw%?‘ﬁ{%{-‘%ﬁ%%hﬁ[ am de
concéntfito give thETEE komﬁb@{d/isaﬁﬁir&ﬂlmhd Syhdchniss usGBW ifyrther
and triphenyl phosphine (0.46 g, 1.78 mmol) to a
purifpetion (&8% pieldr i et hyl amine (25 nl, 178.5ml) in dry

- (25 ng.flush the systemw th nitrogen. Add
MS @ggh%zrﬁgﬁ* Fl'lg%henyl phosphi ne) pal | adi un{ ) (0.625 g,
0.89 nmol ) and copper (I) iodide (0.17 g, 0.89mmol) to

this stirring m xture. Heat Ih?6reaction to reflux for
4 h. Cool to RT and coRCH9feé% o a slurry. Filter

P &Q%Qﬁoﬂéﬁaﬁi{@,lalﬁihé%uah(zaé-@ilmgr@he@l)-ﬁ@hemé+3,mﬁhﬂgzol-
c as the eluting solvent. Concentrate the filtrate
and crystallize thedtyllpyadisohpbarmdds r om Et OAc- hexanes

Propppésgifonc bt St ERphebnuiAfyb i vhamide

SUr T UTl

F3-ARldtgh Spafie L2sudpegic e Rh@nyl aroet-yitopleriytamide. (10122 AP demol),
Heat a m xture of propane-2-sul [

% f . acj
pherBentions (B9 pterti G¥mg iy mlﬁpwpggs'v&mae%?ﬁﬁg figre) s
( a i tem
ool S U St e s e
withPniftbfdn0 gadil dithfosoblisétr pheiGdphosphingipalladiviadh (O&28 & 989 mmol)

slurry, an ur f Si | i el .ch '
and gotes ) i Q7 2055l iy B ERERRA R, g g el
reﬂ@%ﬁ TheX A esRTtAd Sb¥@ntrBe t hisheryc dipaubecide Gateial through a

plug of silica gel using EtOAc as the eluting solvent. Concentrate the filtrate and

crystallize the title compound from EtOAc-hexanes (7.9 g, 64%).
MS (ES): m/z =346 [M+H].

Propane-2-sulfonic acid [3-nitro-6-( 2-ox0-2-phenylacetyl)pyridin-2-yljamide

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

MS (ES): m/z =346 [M+H].
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M5 (ES): mz = 346 [ MtH] . - 25- Propane-2-sul foni [
{6-r2-(2, 6-difnorophenyl ) - 5- pheny}o- 3H i m dazol - Z 3F|1d3

WO 2005078pyri di n-2-yl j am de Heat a m xture ofPCT/US2005/000025
propane- 2-sul fonic acid [ 341 tro-6-(2-oxo-2-
phenyl acetyl ) pyridin-2-yl]am de(0.25g, 0.67mvl)
2, 6-di fluorobenzal dehyde (0.146 niL, 1.35nmmmol) ana
amoni um acetate (0.78 g, 10.05 mml) in AcOH (5 nl)

: Ilfrﬁda‘%ol Pylug-e

t“"“v IS ‘ o ! y
nitro {Mgt nlﬂaéﬂCCB and saturat ed aqueous Nad . Dry the
Oor gani ¢ layer over NaS(4, concEgt [ at and

(sHtat@ehmlggne @ﬁpr@meo%ﬁmc agil [ 40P~ &n(% ORG; &pur ify
Pheﬂglg%t St grtgsﬁ] afg?de@d) gg%tmﬁmbb €) B EOBz ARy g, (0 146 ml,

Priopane- 2-su| foni c df
or

1. 351{1?11'041)‘”6?!&@ -2 @i, aﬁetdﬁef([)ﬂérga pﬁ@ﬁyﬂlmolsnpﬁéﬂﬁ 5301 qlﬁldgzg

o e etk MRS R Cefi iy v

saturgtéd CNa%ié(') %d%%%ﬁé’d ) oﬁthﬁﬁm 13?' tthﬁg’aﬂml laykr phvgr-19aS04, r

ame

conceilﬁ)ate Aad psnfy (@ihch@ge Qmat@grapby,p@mn@ w1§1 gO mgpﬁexams) to
glve%?e{tfnggcﬁ;g)%gg{ €§S§§Jﬁ{jl ng under nitrogen for 15 mn.

concentrate. Dilute with Et QAc

MSgE?sa A =a0d [exdjact successively with saturated NaHCO3
nd sat ur at ed aqueous NaCl. Dry the organic |ayer over

Na SO4 and concentrate to give the title conmpound (0.3

M@@S@ﬁ?ﬁrﬁﬁgé -2 biteldlophBh AR3Reh @B fmidazol-

4—V1F—_§v41?dﬂlll?vlﬁarh1ae( 2, 6- di chl or ophenyl ) - 5- phenyl - 3H i i dazo
Ac%:il EO% g CI (%I 0n33 g)¥o a stlrrln% solution of propane-2-sulfonic acid {6-[2-

(2,6—diﬂuoropheny1)-5-pheny1—3H—1m1dazol—4—y1] -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

with stirring under nitrogen for 15 min. Filter the catalyst and concentrate. Dilute with
FtOAc (20 mL) and extract successively with saturated NaHCO5 and saturated aqueous
NaCl. Dry the organic layer over Na;SO4 and concentrate 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—dichlorophenyl)—5-pheny1-3H-imidazol-4-y1]-
pyridin-2-yl}amide

Heat a mixture of propane—z-sulfonic acid {6-[2-(2,6-dichlorophenyl)-5-phenyl-
3H-imidazol-4-yl]-3-nitropyridin-2-yl }amide (0.262 g, 0.49 mmol) and tin (II) 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 slurry. Pour the reaction mixture into saturated NaHCO3 (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,4 and concentrate to give the title compound (0.21g, 85%).
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Heat a m xture of propane-2-sulfonic acid
{6-[2-(2, 6-di chl or ophenyl) -5- phenyl -
wWa@kbosiTdazol - 4-yl |- 3-nitropyridin-2-yl}am de (BCRE2005/000025
0.49 mmol) and tin (11) chhoride dihydrate ( 0.55 g,
2.46 mmol) in EtOH (10 nL) at 100 OC for 1 h. Cool to
RT and concentrate to a slurry. Pour the reaction
m xture into saturated NaHCO3 (20 nmlL) and add a

filterin n Filter and wash with Et OAc. Separate
MS (ERs 1o sed AL - - P

tract successively with saturated
NaHCO and saturated aqueous NaCl. Dry the organic
| ayer over Na2SO4 and concentrate to give the title
conmpound (0.21g, 85% . Resparapn2gy; = 504 [ M+H] .

Prepa 2 3e! 5. henyl)-1H-imidazole
zyl - {#? Izz%%lygﬁg)rgn?f (1%34d<|1ﬂu8¥30 ogrtl]ye)nyl )-1 Himda

1-BeRS12-eBeN 3 Wrome L yitlaZoldr ono- | H i ni dazol e Add
N-br onosucci ni m de (7.

| .
| - Hddy &b]‘_ogl(ﬁﬁ({;q}ﬂ}ml(ﬂ@_ (7. %glécqnéloﬁgo a)sgltu%ﬁ@ of 9—|bru;§iﬁ-'§-r%thyl—
1H- 1&hc}a%f%f(§ (42 WO dn BNGrBbrkd (F0O'mE) dhd MASdT 6.t Wash with

at e queous “sodi um hydr ogen car bonat e anq
satura@t ugadeed sad;ueﬁq@rd‘@mcarbgngte@n patVFEORUERIH NaGl; diy over

S0 ) LS P sk et
in dléiﬁg étﬁer @00 ofLi)| et toheflux, Gan¢iet hat Ceicheratd ethexrfaltretettg give

e the title conpound as atan solid (9.3 g). M5
the t(tE&)ompcmzd a9s Qan[smtqi.p 3 g).

enz -(2,4-difluorophenyl)-IHimdazol e
g .

I-benzyl 2-nmet hyl -5-bronmo-1 Himdazole (4.71 g, 18.7

B mml; 2, 4- dlfluoro%pggﬁ/\mka ronlc Eeld (6 92 g, 43.8

Qﬂly. plluaphl ne -
4 1 Na2dagBle((4.91 l.18.38nmol
pa'}te)%{jé %&&1 chlvzyl 2%7&3711153\%%%% a hang(( %@Ll mol),
2,4- ﬂlﬂubafphmxylfooronjgsadmi (6ot 438 mmol)a@@p(%@taéq) gﬂap r@s@é}osphme)
p r at e la
pettgypd 4 T cwmp P Nas PIPRE, 53 A, 1GH, (M) and

'l ca

1,2- S%etﬁ&tyeﬁﬁh@ OnBRALY) toebild fog 18iht Cdel @R TCHAID VQatel and EtOAc
m xtureés) to give the "
and separate the layers. Dry organic layer over MgSO, filter, and concentrate. Purify the

ID

residue (silica gel chromatography, eluting with EtOAc: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—2-methy1—5-(2,4—diﬂuorophenyl)-1H—imidazole (3.58 g,
12.6 mmol) 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,Cl,:EtOAc
mixtures to give title compound (3.41 g).
MS (ES): m/z =364 [M+H].
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desi red conpound (3.59 . M5 (ES): =
Brom nation Stir gam'xtSZe of (B9 mz 285 LA
WO 2098023478 2- net hyl - 5- (2, 4-di f| uor ophenyl ) - | H i PETHEEDE000025
(3.58 g, 12.6 mmml) and Ngyronosuccinimide (2.24.g
12.6 nmmol ) in chloroform (100 nm) at RT for 18 h. Add
the reaction mxture directly onto silica gel and
elute with CH2C 2: EtOAc m xtures to give title
conpound (3.41 g). M54 atidH Zo = 364
[ MtH] . T/ US2005/ 000025 - Preparation 29
2-tert-Butyl - 42§_~Bhuyb4<mhbln;dp}1©mdmaé01Refl ux a

sol uti on of conmerci.al.l

2 Reflor-setution af commsrd ?]V gblf: ?Olaogaé) 4’- ﬂ%é%acm enone
(100. §0 £ zgﬁdm :(:g Ooﬁieeﬂ@ diﬁor{aﬁﬁd@@me gZQOmambl)) in id- divxene |

2 days. Filter
(600 s éart dase Fﬂtdrlprm;atatq; nquqgmi %l/tﬁ §1lt(r§p,| 4”61617“{;‘231' sﬂlctaagte

chro utin
ooy gephe Pt hshRce A b PLB e Hidind @5
5 g?gpgptgﬂ ThetcorFounds of Preparations 30-31 may be
essentially as described
MS (B oo art 260 (SR ] in Preparation 29.
2-tert-Butyl -4-(4-fluorophenyl)-5- trinethylstannanylox

azol e Dissolve 2-tert-butyl-4-(4-fl uorophen I
( OTiRlccmpadindy ofPRzpjrationsTHIF3 | 18y WBPYdeRﬂW ially a%‘iﬁgﬂ?bed m

b I|th|%P(3 3mM, 1.7 at - 78 0C. Stir the m xture

xepm@nom% ‘m n. Add trinethyl stannanyl chloride (0.58 g,

2790 mot )y —and atTow the tenperature to reach| MS (ES): m/z
Prep. Compound [M+H]

30 2-@—Buty1—4—(2,4—diﬂuorophenyl)oxazole 238

31 | 4-(4-Fluorophenyl)-2-isopropyloxazole 206

‘ Preparation 32
2—t_eg—Butyl—4—(4-ﬂuoropheny1)-S-trimethylstannanyloxazole
Dissolve 2—‘@1—buty1—4—(4-ﬂuorophenyl)oxazole (0.61 g, 2.77 mmol) in THF (15
ml) and add tert-butyl lithium (3.3 ml, 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.

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

Preparation 33
4—(4—Fluorophenyl)—2—methy1thiazole
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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RT. Stir for 2 h and add an ammoni um chl ori de sol ution
(200 nL, pH = 8 with ammoni a) and concentrate. 1H NWVR

W@ DSIU76 7.46 (m 2H), 6.95 (m 2H), 1.32 (SPCEHH2005/000025
0.24 (s, 9H). Preparation 33
4- (4-Fl uor ophenyl ) -2-nmet hyl t hi azol e Refl ux a sol uti on
of 2-brono-4'-fluoroacetophenone (10 g, 46 mml) and
t hi oacetam de (6.9 g, 92 mmol) in 1, 4-di oxane (60 ni)

for, 3h. Filteroth iy P i
i BE PR b A S, Gt .
Prepdrdfiod #4:H . The conpound of Preparation 34 may be

prepared essentially as deseribedin—Preparati

Pleparation 35 HATTPEPAr AT OIS ES): miz

PrepR{ Ani no- 5- br onoi i d4zenEewh] pyri di ne- 3- sul f o o MH]
34 di| metibthlybgriptienythfazblebr ono- 3- ni t ropyri di ne Heat at 536

0C a mxture of 2,6-dichloro-3-nitropyridine (9 and
hydrobrom c acid (90 nL) in AcOH (30% overni éht g?
Cool to RT and pour i ntephpdtRih 35600 nL). Filter the
solid to provide the titl'e conpound (87%. 1H NVR .
(C[EIA’%I)md—57b193(0@mld3120[8,Sfib,]PB‘EC,thﬁ)QUIfPQWC(‘Hdin?I—hYg/‘RIT e
LORPIBP e RIPYIN Y 6- br ono- 3- ni ti Qpyri di n-2-yl ) sul foni ¢
acig@aSkisn °@ At of af6-Bcklosti-HmanapyBidinei (9 120 pyd hytirplromic acid
(11.3g, 39.25 mml) and N Nd,'i,rre hxl sul fam d 0.1008-:
(90 gl.) avAOH{ABT) overnishE. (ool 1A kT gy R%W%@S&i@%‘ ilter the
.(0.81 . 0 stir at RT overnight. Add
T(’llcg@glrﬂ{l %P“]e%ét*eecgmggr@%( 3 until pH = 7. Figlter t he
H NOR @S9l § .ob@l, pe aviddez, kD, 1.55 (d Js Grigioldndl 03% . 1H
NVR (Dl\/ng 6) 5 10.25 (br s, IH), 8.41(d, JH: 8@59 Hz,

IH), 7.50 (d, J=8.59 Hz, IH, 2.95 (2, 6H).
N.N-Dimethyl-N’-( 6-bromo-3-nitropyridin-2-yl)sulfonic aci

Stir a mixture of 2,6-dibromo-3-nitropyridine (11.3g, 39.25 mmol) and N, N-
dimethylsulfamide (0.006 g, 47.10 mmol) in DMF (40 mL). Add lithium hydride (0.81 g,
102.05 mmol) and stir at RT overnight. Add 100 mL of water and 3 N HCl until pH="7.
Filter the yellow solid to provide the title compound (93%).

'H NMR (DMSO-dg) & 10.25 (br s, 1H), 8.41(d, J=8.59 Hz, 1H), 7.50 (d, J=8.59 Hz,
1H), 2.95 (2, 6H).

N.N-dimethyl-N’-( 3-amino-6-bromo-pyridin-2-yl)-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 EtOAC:EtOH 500:250 mL for
4 h. Concentrate and purify the residue (silica gel chromatography, eluting with 1:1
hexane:EtOAc). Triturate with water to provide the title compound (85%).
MS (ES): m/z =297 [M+H].

9 - Amino-5-bromoimidazo[4,5-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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N, N- di net hyl -

- (3-ammo- 6- brono-pyridin-2-yl)-sulfonic acid Heat a
WOrRNsOTE 70O PCT/US2005/000025

N, N-di met hyl - N - (6- brono- 3,qi tropyridin-2-yl)sul fonic

acid (11.6 g, 35.69 mml) and tin chloride (40 g, 178

mmol ) in Et OAC Et OH 500: 250 nL for 4 h. Concentrate

and purify the residue (silica gel chromatography,

g, 2. O?l u ﬁglil mng %ﬁlilO{oeﬁ%ngéo&%ﬁ tir, 8%{%)b@'r\f/ésit§h"\’d)hcéﬁﬁh&rand

purlf?gl% r{:sﬁ/(ﬂl@ (sﬂlca gel chromatography, elutlng with 1:1 hexane:EtOAc) to give the

Anmi no- 5- br onoi m dazor 4, 5-blpyri di ne-3-sul fonic acid
tltleQ@mn@!lh@'K@r%)de Stir a mixture of |

dlrre (3-am no-6-bro i di n-2- [
MS LMJF | mopyri din-2-yl)sul fonic
(E‘%% igé/ 35 nmol ), cyanogen bromnide (0.08 g,
1.48 mml) andI|th|umrrethoxide(0.08g, 2.02 nmol) in

1, 2-di chl or oet hane (40Draphjatio®Bbr at 80 OC for 2 h.

: Concentrate and_ puri f
L-Ghwpiner b ghyet e R e e
e title conpound R =
Preparation 36 I{h%%yme (1§Si1onéﬂz ~922 [MH_u
5-2, h%ﬁ&mmphmxﬂethm 2)-BH(P yI-pio) 2 ; A
ridin-5-yl]-2-(2, 4- dlfluorophenyl) ethane- 1 2- d
lﬂgﬁ(z 4-di f I uor o- phenyl et hynyl ) - 3- (2, 2- di net hyl - prlognle)
- 356&@1&3529{0%053J@iQédiﬂn@ﬂh@}—gmpyﬂ)am-nmdmﬁﬁFtdpyrldm-Z ~ylamine

(30,0, 205 Pammel) (BONG 11675 HONE B PPLEAR b ) Pl

oM AT AR AP b gl 1o

2,4- (ﬂflh&%gc?eﬁzen%qgl bset byny mﬁolﬁnﬁbfﬂeﬂ@(&ﬁ)—fﬁhﬁd@pwu(ezg tigsabove
mol ) in toluene (30 nlL) dropw se
mlxtabmﬁd menthaatehe mnultinpeencemmixihe ¥l ot et P peaction to

,mxture at 80C for ct

25°C archauengh Prthsatuzated @@Jega%f@ﬁag @Qaﬁﬁ( 3468%%%8%@?% gﬁ"n

mixfES Y erBQ%ﬂE}gé}&@k{f&r A ehidGRs, aher Q06T Weses @bwokd fwith 120 and
M hut es washing the solid with Hzg n‘(LjL

drying under vacuum filtration for 30 mlnutes Slurry the solid in MTBE ( 08 ), 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)

Oxidation

Treat a solution of 5-(2,4—diﬂuoro-phenylethynyl)-3—(2,2-dimethyl—propy1)—3H—
imidazo[4,5-b]pyridin-2-ylamine (14.47 g, 42.51 mmol) in acetone (350 mL) with a
solution of MgSOy (10.23 g, 85.00 mmol) and NaHCOs (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 KMnO, (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 aqueous Na;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
aqueous with EtOAc (2 X 500 mL each). Wash the combined organics with H,0O (500



10

15

20

25

30

drying under vacuumfiltration for 30 minutes. Slurry

the solid in MIBE (200 nL), then filter and rinse with
WOMBE0{E® nL) . Dry the recovered solid under VECT/US2005/000025

filtration to provide 14.49, g of the title conpound as

a light-yellow solid. MS(ES+): nfz = 341 (M)

Oxi dation Treat a solution of

5- (2, 4-di fl uoro-phenyl et hynyl) - 3- (2 2-di met hyl - propyl )
o R ST S0 A 0 40 Byt e, o

27sol Ut T on
concénjdgtezlﬁuﬂr 1e3cdihradite) o affdrdNasilid3 Wislrhe gﬂtexznactaqf qetits yith
in water (200 nm.). Place_the resulting reacti
10% MeQH/ESOAG 2ad FrrmenEith theifratcamdepreyes esé)m” B eq

addlt},oélgfés(ohg4 Aot 4[% %é‘thg ’soﬁ(?s 51% dﬁi’i’i?@)y @Mﬁmnjc@lrdﬁlﬁbg@p‘hy, ahutingevith

I onh exotnerns room:t t
2% of ON SHIYMdOHE n Huhc hlhem i% of @N/M%/Me% %E@%Eggog g

Stir for nm nut e t hen..filter over a pad
(827w1€@épfgl@tltkﬁé§mpﬁﬁn‘gﬁa}? B &W’é%‘flc (2 X 700 e
MS(I?%E)h)m/zseW@Ii-elthe | ayers of the filtrate and extract

aqueous With EtQAc (2 X 500 nlL each). Wash the
combi ned o(rjganl ca with H20 (500n.) and saturated
aqueous - sodi um.chl ori deg , then dry over
Na2SO4, filter, and concéé)n?rate under reduced Eressure

{6- the@ﬁs@tryﬂ56{4smot@lphéﬁtyskBHJmmcfazblyeyl]fﬁamtrofpywm SO R).2,2-
0% MeOH Et OQAc and concfgnt rate.the filtrate under

reduced pressure toUsBeRYHPREWEBHAl solid. Conbine

1-[6 d‘&{)% kr%ﬁgtﬁ%x(ﬂ)l{/ [dndi¥o PY-nfRipyRRich p Rt (@dTwBdphenylethane-1.2-
fg—wi t 1 2% of ZN NFAVEOH 1Tn Et OAc, then 5% of 2N

dlonéll—l4l\/b()—| in EtCAc to give 13.08 g (82%yield) of the

b B Ao p P PGB LR kA Iy MO it -

rop{yg 461'%{1% g@g\? U% de% nﬁn&l?’lﬂ Ac@whe(mﬁmyl A8 hateri(@@zdl)s they| |

NaHG(Dj’(éBﬁymg, gropyl, P- Saqﬁun@ and 12ng04 (1.9g, 16 mmol, 2.0 equiv) and chill

the qepctg)_n(t() 41 1|1£§3 c2('0 %@W%({LE{&ZO%\/ Iléglnﬁgl) 2.9 3uhv) PBMonWReAwith

vigorous stirring while maintaining the temperature below 3 °C. Quench the reaction after

1 — 2h by adding water (20 mL) and Na;SOs (4.5g, 36 mmot) and stirring the mixture at
ambient temperature 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 aqueous NaHCO3 and twice with saturated aqueous NaCl. Dry the
organic layer with Na;SOs, filter 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(ESD): m/z = 374.1 (M+H)".

Ring Formation

Dissolve 1-[6-(1(R),2,2—trimethylpropylamino)-5—nitropyridin—2-yl]-2—((4—
fluorophenyl)ethane-1,2-dione (747mg, 2.0 mmol) in glacial acetic acid (10 mL), add
ammonium acetate (2.3g, 30 mmol, 15 equiv), and then add trimethylacetaldehyde (344
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di one Dissol ve
[ 6- (4-fluoro-phenyl ethynyl)-3-nitro-pyridin-2-yl]-(I(R
w0 25873478 et hyl propyl am ne (2.73g, 8.00 mmol )PECTUS2005/000025
acetone (60 nlL). Add water-3{20 nL), then NaHCO3 (336
nmy, 4 mol, 0.5 equiv), and MySHA (1.9g9, 16 mml, 2.0
equiv) and chill the reaction to about 3 0C. Add KMO4
(2.5g, 16 nmml, 2.0 equiv) portionwi se wth vigorous
%@'é&hﬁ?hgﬁi\}geﬂ' the & Bﬁ&grniﬁ%etts 106 @ty B Rl et
actlonater 1 - by addi ng water (20
undeffkdduaadipeRAGEBP{rdtiagthe 36sultingy s)ohdmbemesm etihpiacetpee and water.

Wash sEEaTio Gy S e P RO Ryt Favee e NaPi Chr wkyide Wih pypraced
aque@ﬁseﬁﬁéf" Bﬂﬂthé Q%lé%r REthRE,80,, HeRasRE @ntherdiaysies reduced

t'he organic | ayer four tinmes wth saturated
presmm@mbﬁct\md@exadm magiwe prdssure sdica sk @@0@@9&@@@ Riyepg with
an is@ apa§8 n| S E%ﬁ%épgr%e\gsyﬁer{ﬁgg%’th {1 gcfm Jndtag @n orange

e su er reduced
SOh(fSJFWI i g%zqglyﬁyl@cttthe I‘ﬁSI dlue to medl um pr essure
a gel chronatography e uting with a 50 - 70%
MS(GSBdinett= 440.20deH) i n hexanes toggl ve the desired
conpound as an orange oil (1.82g, 61%yield). MS(ESI):
mz = 374.1 (MtH)+. Ring Formation Di ssol ve
| - [ CbfnBpuidsdf Prépaedtions B8 ol aay roprepared eysepjaliydis described
yl]-2- (% - fluorophenyl)ethane-1,2-dione (747ny, 2.0
mPWiﬁélla}loﬁl 79l acial acetic acid (10 m.), add annoni um

— acet ate (Z2- 39, 30 mmol, 15 equiv), and then addMsS (ESI): m/z
Pre;t) rii met hyl acet al dehydeoﬁ&,ﬁﬁﬂg 4.0 mml 2 equilv). [NgaH]

EOMMTA RTINS sk %{? PhéHr)(l)' q;;ﬁ?da‘z 1CENTT ay86 1

hpt%ﬂur;)’"mlnp\/ﬁ’yr .J— e (R 14 ! nﬁi §O| ' ds
301 cly - (252 {Tpgre-GriTFuosaipelpYpAER é He IR ANET
Wi thmdmah@d’llahmé@u@’rﬂé@z'ylbﬁ Rt) ‘e %P’@eé e 1layer

wi ftiropil28@™pe filter, and concentrate under reduced

40PT 56 [1-€2-ciBuly- é{fhlotdphenyé)sﬁfﬂcﬂ;rélupm pleaniylrakpr essure  912.2
si | ingida@el4-Ansatime-pgridinty yigHUR xQ2witkthyl i socyatic
lOL)/?,I%bWJanﬁﬁ@t at e/ hexanes systemto give the tjtle

compound as an orange

Preparation 41
{ 6-[2-tert-Butyl-5-(4-fluoro-phenyl)-3H-imidazol-4-yl] -3-nitro-pyridin-2-yl}-(2,2~
dimethyl-propyl)-amine
Dissolve 1-(4-ﬂuor0-pheny1)-2-[5-nitro—6-(2,2—dimethylpropylamino)-pyridin—Z—

yl]-ethane-1,2-dione (1.08g, 3.0 mmol) in 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 1h and concentrate under reduced
pressure. Partition the resulting solids between ethyl acetate and water. Add NaHCO3
until gas evolution ceases. Wash the organic layer 5 times with saturated aqueous
NaHCOs5 and once with saturated aqueous NaCl. Dry the organic layer with Na;SOyq,
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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solid. (589 ng, 67%yield) MS(ESI): mz = 440.2 (M+H)+
The conpounds of Preparations 38 - 40 nay be prepared

weswenti4zd | y as described in Preparation 37. PCT
_ : /US200
Preparation 41 P s

-32-
{6-[2-tert-Butyl-5-(4-fluoro-phenyl)-3Hinmdazol -4-yl]

-3-nitro-pyridin-2-yl}-(2,2- dinethyl- -am

S niro }-( yl - propyl ) -am ne

| - (4-fluoro-phenyl)-2-[5-nitro-6-(2, 2-di net hyl propyl

i no) - pyridin-2- yl]-ethane-1, 2-dione (1.08g, ySI.OO ﬁ¥ml )
in glacial acetic acidExaMMPaknbni um acetate (3.47¢g
45 mol , 15 equi v ’

._and_th g J
5- Qi g5 b U fear R S RSP
to 100 C for |B1;§/ﬁﬁirﬁ@-@9a%ﬁhé Aletatdgfonsteduced
pressure. Partition thé resulting solids between eth

SCﬁfuaet msxﬂi{}omﬁ@@-ggﬂdmp;&é@nm]n ' fin‘@%aszo]gg}mlh%dpgxfppyngiln—}
eases sh.the o gl i '
y1]-(2agrgg8ggymmmg%[ogz@ 0,5, FERD P10 ool 88 i ah 01025 )
in EtBLY (10NRL PEARP |k GallGonest hstitozeNa2&aibht.f Filteethe saspetnsion through a
~concentrate under_reduced pressure to give. t tidd
Fcrgpootdasish ol PSS ehisb Ganecpiiss i Syikipmhp S m-
and thrX gé%ﬁitﬁgggegﬁori&%%ﬁgx@%g@Wﬁéh foungturd Zagaeous
soditn bicatonBtét (2 Im5) aidestiy FordB-i 6 whére oDiluteyhe mextpte withywast [
L) W et e s & 1 00 g1, SEBHh Sk Stpinth BB phases with
saturgfe(d%'ﬂ{lg&‘fs }@(@213(‘5 1) PES Wikl BiES0Y] figptonkentidte, Indipurifpisilica gel
tn-2- yl]- 'Zid'”e.thy'gopyl)amne.(0.2 .5
chromtghaphiydlel06g path aatip gre nntdogg@aﬁlg(\@%i@oog)&ﬁ?qﬁ?ﬁi95
amrrgqqgat%gﬁ—g ﬁgﬁ&{zﬁ ?ol()%ig% ﬁqaeoc{esi?é/djéo%%%ﬁnﬁy §hB3Bbasefts isoffted 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 5—[2—(2,6—Difluoropheny1)-5-phenyl-3H—imidazol—4-y1]- 459

3-(2,2—dimethy1propyl)-3H—imidazo[4,5—b]pyridin—2—
ylamine methanesulfonate

3 5-(2-tert-Butyl-5-phenyl-3H-imidazol-4-yl)-3- 387
cyclopropylmethyl-3H—imidazo[4,5-b]pyridin—2—
ylamine methanesulfonate

4 5—(2—Cyclopropyl—5-phenyl—BH-imidazol-4-yl)-3—(2,2— 387
dimethylpropyl)—3H—imidazo[4,5-b]pyridin—2—y1amine
methanesulfonate ‘

5 3—(2,2-Dimethylpropyl)—5-[5-(4—ﬂuoropheny1)-2—(2— 527

fluoro-6-trifluoromethylphenyl)-3H-imidazol-4-y1]-3H-
imidazo[4,5-b]pyridin-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—Cyc10propyl—5—(4—ﬂuorophenyl)—3H—imidazol—4- 405
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filtering agent and wash with EtOH (2 x 5 nlL).

Concentrate the filtrate to about 5 nL, and treat at
weIsor7€ yanogen brom de (1.3 nmol ). Quench we€TUS2005/000025

sat urated aqueous sodi um bigarbonate (2 nL) and stir

for 15 - 60 mn. Dilute the m xture wwth water (5 niL)

and extract wth CHd2 (2 x 10 nL). Wash the conbi ned

organi ¢ phases with sat urat
wi-t-h I\/hQPVI filtor ocannan ed aqueous NaCI (5 I'TL) dry

gel ch é{Ha’t Got-2pmgBraR D! fdﬁ‘zg‘i e, 1?%%1.( M

begi nni dY Rning methanessaat S ATD MEOH ?“
cB2) t ¢ Sgi2v@, &Eélm@heéwl)é dse i 9

( dﬂﬁlﬂ%
i sol at ¢dmatadol-feH- %@a&ém@hylpwwﬁé}ﬁﬁ?ﬂéﬁé[&ﬁ flonat e
sal t by bipehlineniamnine andi@eswiéoneic sol ution witlh

g}@t/ ga? ﬁguﬂétd@ﬁlmn@]csm ﬂgbio@ha@l)e&ﬂhymlﬂzo] -f-yHE3-on t 0421
Ld ﬁ%%g? H-iMRd4zGE),5-bigyzidm-202 [ M+H] . The

Eomaour L 0%3&4 may be prepared essentially
& “Cb" CHl 51"5‘" - iddazol-4-yl]-3- 405
mz(? hyl 1 ﬁh idinfd-uorophenyl ) - 3H
-i m dazdi QP % yr|d|n2 [ lam ne
et hand MR e&h‘n@“ y

e gar%%ﬁ?-%qmsiézrgwg I?Hré‘? ?E a2013( 25(33_ ;,39

0.5 mni|d&-ylaii Oethaneskl @nat@e di hydrate (0. 5641

MRl ARk SHeakrtdButyled-(4rfluptophenyd)- HamisazobdRT and 3
quench IsyIpei(y,2y8-trimahylpropyBHhipidend+8aHCO3 (5| nL) L).
Add fil tlﬂbyMn%ﬁamlﬁanéﬂhendseﬁmham ng suspensi on and

dith U e R8sl 4R dorbAay D5-@cfieushdighiGEB anl Et GRU.
WERS E@d&%’fﬁ 3(*11&02«192;11 gﬁrm Wash the solid
extract mng%i 5 ]E 'i 9«' a ﬁfé&llﬁh&&p ers and

Cl p‘ﬁ\a,tseg_% ots |a j:‘z ﬁm 1- NASh 54'19
IVQSO4 fPII‘etné‘ gﬁ Tl ylj ﬁ Frde é{j)lg gtzgi %E%ymv%w |t2

EtQH (5 ?ﬁi’xlﬁmﬁio% PyRidin; -ylamme methafie

EXAMPLE 15
3—Cyclopropylmethyl—5—[2-(2,6-dichlorophenyl)—5-(4—ﬂuorophenyl)—3H-imidazol—4-y1]—
3H—imidazo[4,5-b]pyridin—2—ylamine methanesulfonate
Treat a suspension of (cyclopropylmethyl{6-[2—(2,6-dich10ropheny1)—5—(4-
ﬂuorophenyl)—3H—imidazol-4-y1]—3—nitropyridin-2—yl}amine (0.250 g, 0.5 mmol) in EtOH

(10 mL) with tin dichloride dihydrate (0.5641 g, 2.5 mmol) and heat at reflux for2.5h
under nitrogen. Cool to RT and quench slowly with saturated aqueous NaHCO3 (5 mL)
and EtOAc (5 mL). Add filtering agent to the resulting suspension and dilute fhe mixture
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 each of aqueous NaHCOj; and EtOAc.
Separate the layers and extract the aqueous phase with EtOAc (10 mL). Wash the
combined organic phases with saturated aqueous NaCl (5 mL), dry with MgSOs, filter and
concentrate. Dissolve the crude phenylenediamine in EtOH (5 mL) and treat with
cyanogen bromide (1.0 mmol). Quench with saturated aqueous NaHCOs; (2 mL) and stir
for 15 — 60 min. Dilute mixture with water (5 mL) and extract with CHxCl, (2 x 10 mL).
Wash the combined organic phases- with saturated aqueous NaCl (5 mL), dry with



de (1.0 mml ). Quench with saturated aqueous HCO3

m) and stir . Dilute mxture wth vvatgr (5 rrLI\I;Jl and (2
weztosatura th CH2A 2 (2 x 10 nl). ined organi CPEITESHES5/000025

with saturated aqueous NaG, (5 ni), dry w th000025

-34- MgSHA, filter, concentrate, and purify (silica

gel chromatography, eluting with a step gradient

begi nning with 100%CH2C1 2 to 5:95 5% ammonia in

i CH2Cl 2 to give. the .desi m
Mgsg‘ik: g@_'teﬁafé’gcﬁé’ﬁrﬁ % I Q/V@r%fy ie(‘?ﬂ?agéé{l %grorret %an es i’JId]l‘u gﬁ%tﬂé@sataﬁjlﬂ?)
gradi?%ftﬂﬁgﬁlgts { thh od0% di%@fﬁ tlwlaﬂ;@s 5%amhowia imMe@H:CH,Cl, to give the
onic a il i
desirﬁc‘g‘@);lpqwnzl- Jsoll@%ﬂlfcflfthal?‘? af%m%%&g‘ﬁﬁléé %geg’}ng%‘%%k%ﬁg&t by
wea SR AR GRS ER SR Hed o sdipieriobedbyn

IYOPFiﬁEéiﬁt?h%/l - b- (|4-fl uor oghenyl )-3Himdazol -4-yl]-3-(2,2-d

thyl pro -2-nmet hyl - 3H i m dazo[ 4, 5-b ridi

MS (E\Sb-hﬂ%sﬂf’gilﬂ&{’éﬂ%duce and i sol at e[ Ipyridine
{6-[2-tert-butyl-5-(4-fluorophenyl)-3Him dazol -4-yl]-
3- idin-2-yl}-(2,2-dinmethyl propyl)amnine (0.43 g; ]d 0. .
mBh caspound EXARRAMALES 1673§d@awb%%e%ﬁg%sﬁltﬁé‘g&as escribed in
trj | orthoacetate at 120 OC overni ght. Concentrate

EXAtI\QPﬁEHﬁ 15 mL INHCO. Neutralize with saturated NaHCO

and extract wth . V\a_sh the organic layer with MS (ES):
ExABLE ed Nad, dry wi tdehpadit®, concentrate, and/z [M+HD

Sh T Ca 0T CyED R[>, GlHTdonsphehjii5&e-OACCH 2@62
22%53? e‘! gz _y}'zV_E%gg}%gféi%ﬂdﬁz&gt-%ﬁ_sﬁ-fnﬁaam,sd (0.11 g;
5[

& I A RaRlRfliche | S_converted to the

2-(2.6-Dichiotophenyl)-3-(A-Tluotophenyl-SH: EXAVPLES 0D
imidazol-4—y1]-3—(2,2—dimethylpropyl)-3H-imidazo[4,5-
b]pyridin-2-ylamine methanesulfonate
18 5- [2-(2-Ch10ro-6—ﬂuorophenyl)-5-phenyl-3H—imidazol— 475
4-y1]-3-(2,2—dimethy1propyl)—3H—imidazo[4,5—
b]pyridin-2-ylamine methanesulfonate
19 3-Cyclopropylmethy1—5—[2-(2,6—diﬂuoropheny1)—5- 443
phenyl—3H-imidazol—4—yl]—3H—imidazo[4,5—b]pyridin—2—
ylamine methanesulfonate
20 3-Cyclopropy1methyl—5—[2—(2,6—dich10rophenyl)-5— 476
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]pyridin-2-ylamine methanesulfonate
22 5-[3-(4-Fluorophenyl)-1-methylpyrazol-4-yl}-3H-3- 365
isobutyl-imidazo[4,5-b]pyridin-2—y1amine
methanesulfonate
23 5-[5—(4-F1uoropheny1)—1—methylpyrazol—4-y1]—3H—3— 365
isobutyl-imidazo[4,5-b]pyridin-2-ylamine
methanesulfonate
24 5-[3-(4—Fluorophenyl)—1-morpholinoethylpyrazol-4-yl]- 464
3H-3-isobutyl-imidazo[4,5-b]pyridin-2-ylamine
methanesulfonate
25 5—[3—(4—Fluorophenyl)-pyrazol—4—y1]-3H—3-isobuty1— 351
imidazo[4,5-b]pyridin-2-ylamine di-methanesulfonate
26 3H—3-isobutyl-S—(3-phenyl-1—isopropy1pyrazol—4—y1)- 375
imidazo[4,5-b]pyridin-2-ylamine di-methanesulfonate
27 3H—3-isobutyl—5—(3—pheny1—1-methy1pyrazol—4—y1)— 347

esulf

17
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): mz - 420 [ MtH]. The conpounds of EXAMPLES 37- 38
W(gg}ysggwg_epared essentially as described in PLE
) ?i)- A g?lg o PCT/US2005/000025
(2, 6- uor ophenyl )-_? phenyl - 3Hi m dazol - 4-yl ] - 3-
(2, 2-di net hyl propyl)-2-me ﬁyl -
3H i m dazo[ 4, 5-b] pyri di ne met hanesul f onate Reduce
{6-[2-(2,6-difl uoroPhenyI ) - 5- phenyl - 3Hi m dazol - 4-yl ] -

b3

3- pnitropyi-di-p=2 -
RPN fohatd! NE

essent iiﬁfid%i&é@éﬁﬂkégﬁfﬁh VEEETG them T
@8di ani 31@—3'r1ﬁ0w5/1r§eﬁ31191’|1§5'¢’{-ma%§& ey g | nﬁgm

EXANPLIEbIpgridio-Zgyleminei-rpgthaneguléonale o ¢ an ool i 4 (611
g9 499 o5/-i[iél(id4—Diﬂh@oph¢ﬂyb)nﬁrgmlf%ﬁﬂt3é{‘éfiSQWTT rbe badd
i s foreddssenbikpyridiag-yesveidborrthapcsoimuelce 1 S

655 12 A5 ifilidbhenbies-phenydGhidinidazabdANPLES 40t45
nmay bel prepafyRdHensendablpaiinesdanimed i n XAMPLE
39. 25 '%Eﬂ;aﬂls‘ﬁ)’tbhg&ne met hanesul f onate EXAMPLE 46

G2t P O LS O o L A TSR A S TR oIGHy M) daz oto14-
?ru hgn j}%@éﬁgﬁg%}%&ﬁr ﬁgzﬁ%ﬂg&@ﬁ%ﬁwﬂzéz Ipyridine
{6- [ 2- ( ylapine et r_lqsu%matmn

] HoT -pﬂ"l\ :_.ﬁh‘.ln_n..- -
3901 - 3] SiteSRichirephsayp- n%g@i‘“ TN I S
essent | Atibgpugd-3ikieidprd ’Srm%é,, '@L’Eﬁ"}/@ E[e?é%/l zﬁren e
di am nenwitltanesudfobnaigi ng neat triethyl orthoforngte—fof

2% h_ahg-[@t2RDichlorapheagaHst GdhearophensD- 10y i fy |and 495
i sol at ¢ ihhRzéireel) Basebrgisiftnidazgl4aEbipysdintbed in
EXANPL[:y%iﬁlegﬂlagesuﬁ%{atyi eld). Convert to the

e ATl @ADRARSARYBIE . Adiliesghihal I EXANPOE
' imidazol-4-yl]—3—isobutyl-3H—imidazo[4,S-b]pyridin-2—
ylamine methanesulfonate

35 R-S-[2-(2-Ch10r0-6—ﬂuorophenyl)—5—(4—ﬂuorophenyl)— y 507
3H-imidazol-4-y1]-3-(1,2,2-trimethylpropyl)-3H-
imidazo[4,5-b]pyridin-2-ylamine methanesulfonate

EXAMPLE 36
5-[‘2—§gr_t-Buty1—5-(4—ﬂuorophenyl)—3H—imidazol-4-y1]—3—(2,2—dimethylpropyl)-z-methyl-
3H-imidazo[4,5-b]pyridine methanesulfonate
Reduce and isolate {6-[2-t<=,_r_t-buty1—5-(4—ﬂuorophenyl)—3H-imidazol-4—y1]-3—

nitropyridin-Z—yl}—(2,2—dimethylpropyl)amine (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 1IN HCl. Neutralize with saturated NaHCO3 and extract with
CH,Cl,. Wash the organic layer with saturated NaCl, dry with Na;SOy, concentrate, and
purify (silica gel chromataography, eluting with FtOAc:CH,Cl, 50:50) to give the title
compound as a tan solid (0.11 g; 53% yield). The free base product is 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.
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M5 (ES): mz = 460 [ MH]. The conpounds of EXAMPLE

47-48 may be prepared essentially as described in
WEXAMPLET816. EXAMPLE 49 5-[ 3- (4- Fl uor ophenyl ) - PET/BE82005/000025

rropyl pyrazol -4-yl]-3H 3-is@butylim dazo[ 4, 5-b] pyridin

-2- ylam ne di-nmethanesul fonate Add sodi um

hydrosul fite (2.55 g, 14.6 mmol) to a sol ution of

2- |sobutylan1no 3-

fAi-t-o=—§={3=X{#=ftuoropheny)j=T-Tsopropyl pyrazol}- 4M$
(0.50 g, 1.27 d25 m_ of 1 1 THF Iﬂg[ﬁ?}ﬂ

Wi h water- 5}31&{ ' tt
et A b 0,

resi dudg mﬁh@eiu 2: EtOH (25 m \ add r‘\/nn

bs®m deé S-@Chlora65onensienyD-armbenyl FH-fimidagnloy Y-
Concent|rayie-3a@-fiudthiypropy)-2esethyle 3l diidazal 42
chr omat|agppidive nRthahesugfonateh Et OA . MeOH 16:1).

Recryst al I'Tze Trom di et hyl et her: hexanes to provide the
free base (0.44 g, 88% . Convert to the

met hanesul f onat e essentg [&S3glescribed in EXAI\/PLE 1
(58% vyield). M5 (ES): nﬁml%gsgjl\/& . The conmp

5-[2062, IR Epl Ry 5 5- ﬂaapyb&Hpm@apbétyé]s%é%BMamm}w@@pyl) 2 methyl-
descri bed 1 n_EXANPLE 4

N {5-[2-(2, é%mlﬂw[%gﬁiﬁ@h‘/ﬁ‘pn%mﬁﬁ%ﬂ?ﬂulfﬁﬁﬂ m dazol - 4-y
R%dﬁ%oﬁiultzﬂ 2, @H&ﬂu@%ﬁéﬁ&lﬁﬁ%enﬂ -3H-imidazol-4-y1]-3-nitropyridin-2-

b] pyr i formam di ne Reflu

- <2{5dtrr&ﬂsylmomnmnmpwwuaussasm@éwwe SN R Loy2] fheg react

b
the (églglg}létl g)rtgaégc(?}aé% ééEIlﬂ%lQR Wﬁl%fo% @ free base

as a 'mpéohd iOLll Iy dQ%Bﬁél&I}l fTievasthaieesdif ot dgf the et Hhse(i® f@'med
intoluene 1.5 nL) for 2 h. Cool to RT
esseahdlw@rﬂ,@émheéﬂ@ WPWI(SI I'ica gel chromatography,

Ms?};ﬂ' n,goliﬁu[%jigngl 2 “acetonitrile) to give the

The compounds of EXAMPLES 40-45 may be prepared essentially as described in
EXAMPLE 39.

MS (ES):
EXAMPLE Compound m/z [M+H]
40 5-[2~(2,6-Difluorophenyl)-5-(4- fluorophenyl)-3H- 476

imidazol-4-yl]-3-(2,2-dimethylpropyl)-2-methyl-3H-
imidazo[4,5-b]pyridine methanesulfonate

41 5-[2-(2,6-Dichlorophenyl)-5-(4- -fluorophenyl)-3H- 508
imidazol-4-y1}-3-(2,2-dimethylpropyl)-2-methyl-3H-
imidazo[4,5-b]pyridine methanesulfonate

42 3-Cyclopropylmethyl-5-[2-(2,6- difluorophenyl)-5- 442
phenyl-3H-imidazol-4-yl]-2-methyl- -3H-imidazo[4,5-
b]pyridine methanesulfonate

43 3-Cyclopropylmethyl-5-[2-(2,6- dichlorophenyl)-5- 474
phenyl-3H-imidazol-4-yl]-2-methyl-3H- imidazo[4,5-
blpyridine 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-Dichlorophenyl)-5-phenyl-3H-imidazol-4-yl]- 490

3—(2,2—dimethylpropyl)-2—methy1—3H—imidazo[4,5—




S (ES): mz =500 [MtH. The compound of EXAMPLE 64 may
be prepared essentially as described in XAMPLE 63.
W(ENMMME%BS _ PCT/US2005/000025
-{5-[2-(2, 6-Di chl orophemy.) - 3- met hyl - 5- phenyl - 3Hi mi
dazol -4-yl]-3-isobutyl - 3H m dazo[ 4, 5-b]pyridin-2-yl
} N, N-di net hyl formam dine Stir N -{
5-[2-(2, 6- d| chI or ophenyl ) - 5- phenyl - 3Hi m dazol -4-yl]-3

renhit vl
Lo T 3R haneylfongtc. | |
TN, TN u. fFrethyt-fornmarm dime prepar ed
essentl aIIy as descrl bed EXAMPLE 63 (0.10 g, 0.188
nmol ), i odonet hane (O gmMPL@4382 nmol ), and Cs2CO3
0.09 g, 0.28 mmol) §ﬂs5 ntog11 at RTfo.aqlo&Jt 241
5 [ZKZtCEIIOmaﬁ:ﬂuwophelﬁﬂ)Eik@hgn@'3 nigpzoh-4ndi- ér(z(%*iéyﬂet yIpropyl)-3H-
sat urat ed aqugm'ﬁgzo -b]gglxhcﬁﬂ? g{e}haﬁ}\-!s%'ifoh?tgsm Filter

and oncentr at ure o I SONers.

5 PUR&J@(:eQéi[iZJ(E@h]@% 6¢mo@mﬁgpémpywﬂmgimlr4wyh] 3%:0.4
CH2d 2: acetonitril e: hexanes to Y rﬁj
mtropﬁldeZ-Zg;)l} (SZ(dEgythy]pfgpﬂ)aga@e TSR r&qa 1 CEB%% ERARB15.

2 f
Reaq? d‘% %r}n'ng V&B&oﬁgﬁﬁﬁlﬁg %_@%12:&1?1’0%&&&%?35{1%{1 Encg trl;/ I:{'glrﬁ]@ieamo
addn*"&ﬁl 24Nh Purify and 1solate the free base essentially as described in EXAMBLE 36

. 11 g 4‘-9)% }’1536 dbgllye%tr opheny ) imsaiBLi s RnRNRN de3bidediifazo

10 ExXANPPRYY! - 3H i m dazo[ 4, 5-b] pyridin-2-yl}-N Ndinethylfo

ral amd| ne (0.02 g, 0.04 nmol) in 1:1 glacial acetic

MS &) dnoprdéd{Matdd HC (0.6 nl) at 100 OC for 30 min.
Cool to RT. Add CH O and water, neutralize with 5N
NaOH to about pH =7 with rapid stirring. Extract the
agyge @@mﬁ&ﬁﬂ@ 0B EXMNIPLEHZQI @may berpiepered essentially apydeperibed in
wash with saturated aqueous NaC and dry over Na2SO4.

EXAMPLEM6and concentrate to give the title conpound

/A aWata] \
(6—062—g)— MBS (ES)y— mz =459 [ VFH] The conpoundjofMS (ES):
exGMEE 67 My be prepaggd gisgntially as descyi pﬁg[l(\'/[ml){]
5-(2-Cyclopropyl-5-phenyl-3H-imidazol-4- -yD-3-(2,2- 372
dimethylpropyl)-3H-imidazo[4,5-b]pyridine
methanesulfonate
48 5—[2-(2,6—Diﬂuoropheny1)-5-phenyl-3H—imidazol-4-y1]- 430
3-isobutyl-3H-imidazo[4,5-b]pyridine
methanesulfonate
15
EXAMPLE 49

5-[3 -(4—F1uorophenyl)-1—isopropylpyrazol-4-yl]—3H—3-isobutylimidazo[4,5-b]pyridin—2-

ylamine di-methanesulfonate

Add sodium hydrosulfite (2.55 g, 14.6 mmol) to a solution of 2-isobutylamino-3-
20 nitro—6-[3-(4-ﬂuorophenyl)-1-isopropylpyrazol—4—y1]pyridine (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 H,0). Dilute with
water (25 mL) after 2 h. Extract with EtOAc (100 mL), dry with MgSOq, and
concentrate. Dissolve the residue in 1:1 CHyCly:EtOH (25 mL), add cyanogen bromide
(0.16 g, 1.51 mmol), and stir for about 48 h. Concentrate and purify the residue (silica gel
25 chromatography, eluting with EtOAc:MeOH 16:1). Recrystallize from diethyl



EXAMPLE 66. EXAMPLE 68

3- (2, 2-Di net hyl propyl ) - 5- (5- phenyl - 3H-[ 1, 2, 3] tri azol -
WO 005033478 m dazo[ 4, 5- b] pyri di n- 2- yyI am Ee ]PCT/USZ(?)l()S/(L)lOOOZS
met hanesul f onat e Suspend _
(2, 2-di net hyl - propyl ) - [ 3- nitro-6- (5-phenyl -3H[1
,2,3]triazol-4- yl)pyridin-2-yl]anine (0.180 g, 0.51
nmol ), ﬁgd 10% Pd/ C (0. 025 g) in EtOH (10 nmL) and stir
er a
ey WAL 000 00 CURraE e oyt
essen?;igﬂylfj gg@&@ugﬁdflﬁi}gmm D(dSI%igrel@ hal f the reaction
e the di am ne i nmedi at el
MS (ESY| atz opoMpHli fi cation (MS (ES): ! m tzhggg ELI\J/IrErh(lj]r
and treat with cyanogen bromde (0.09 g) in EtOH (5
Stir under nitrogen for 3.5 h, quench with
Ci]iz'ur & ed ads' P%RQW %%nq)a predrtd essélitlatly Qs Geddiibed in
separate the phases.
EXA@}P]LEG,D t he aqueous phase with CH2O 2 (2 x 5 m_) wash
t he canbi ned organic phases—w-th-5—r—each—of H
sat ur atled aqueous NaCI and dr with MgSH4. Fijlt Mgﬁﬁﬂ
EXAMMBEEtr ate. Purify th&Compomih (silica gel ]
CB0 ot o - ey ytyed-phemg- W-ithidazagh-gll-6-180taonj a i 389
Me OH: CH2AH-2hidago[di5vielpyhiéinf2-gle@0@sdio 00025 - 41- pase.
Conver t| hemhfguiid@iadanesul fonate salt by treatnent of a
b'°§'ij| F ovﬁht 2-ERFNbIRE-cHdrbpliday I angrall tiimidacold f ol | ciedd
35% y RBA ﬁ{sbﬁﬂ it ﬁ{%\(@azb -b];i{[haupmﬂuﬂa (p. 07 g,
E,V/\!viD' ._ esu he conpounds pf
2EXAI\/ g@\i’@ﬁ 'l?illrﬁﬁlﬁﬁﬂtéﬂ @By as dpscr i {y3d
51 2 (2] S IR % iding-Sjamng
VI1[-3S| {heggsut pnam?o q?lfwfgfgh iyt | i m pazol -
méBhanes Dﬁrl[z-&rﬂ@ro 6-trifluoromethylphenyl) ?—@hen&fﬁ'—l' o LT
imidazol-4-yl]-3-isobutyl-3H-imidazo[4, 5-b]pyridin-2-
ylamine methanesulfonate
54 5-[2-(2-Fluoro-6-chlorophenyl)-5-(4- fluorophenyl-1H- 479
imidazol-4-yl]-3-isobutyl-3H-imidazo[4, 5-b]pyridin-2-
ylamine 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- trifluoromethylphenyl)-5-(2,4~ 531
difluorophenyl-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
yl1-3-isobutyl-3H-imidazo[4,5- blpyridin-2-ylamine
methanesulfonate
58 5-[2-Isopropyl)-5-(2,4-difluorophenyl- 1H-imidazol-4- 411
yl]-3-isobutyl-3H-imidazo[4,5- blpyridin-2-ylamine
methanesulfonate
59 5-[2-(2-Fluoro-6-chlorophenyl)-5-(2,4- difluorophenyl- 497
1H-imidazol-4-yl]-3-isobutyl-3H-imidazo[4,5-
b]pyridin-2-ylamine methanesulfonate
60 5-[2-Cyclopropyl-5-(2,4-difluorophenyl)- 1H-imidazol- 409
4-yl]-3-isobutyl-3H-imidazo[4, 5-blpyridin-2-ylamine
methanesulfonate
61 5-[2-Cyclopropyl-5-(4-fluorophenyl)-1H- imidazol-4- 391
yl]-3-isobutyl-3H-imidazo[4,5-b]pyridin-2- -ylamine di-
methanesulfonate
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Add dropwi se a sol ution of

6-[2-(2-chl oro-6-fluorophenyl)-5-phenyl -1 Him dazol -
Wae2005p728 | sobut yl ryri di ne- 2, 3-di am ne (1.1 g,PQI/E22005/000025

mml) in CH2A 2 (9 L) and3g0% aqueous AcOH (9 nL) to

a solution of sodiumnitrite in water (0.1 nL) (0.184

g, 2.66 mmml ). Stir the reaction mxture for 15 mn,

add additional CH A2 and wash the organic |ayer with

o

&_satufatetd—agpequs sput] e I NaHCap7
e LR
resi dug SOSMH; ¢ qm az'@l[IZ?,S- ]?5% Igngfé}i%{léedﬁjn;} z\ll : he4: 1

to 1:2 Fe\ tn aive the froa hace (76
7 al v LB LA YA 2

: TaST ( l\.an/e . i\VB
(ES): mz =447 [M+H . Add 0.34 nl of a 1M solution of
met hanesul foni ¢ aci d i BX&MPLBKBOH 9:1 to a sol ution

- B SPGB - Perl; 3B B BRI b sobBy ML imidazol4,5-

?Eg g (r) : It gr ?g e(g?ihﬁc_ligm-%dﬁ-l‘@,?l_-dimdthylﬂirmhimjdin@t her. Filter
ovi de e t 99 . -
(EBpforie (5 T2k mmmpphenthe-EbiabaNaC oot At & D3

imid%ﬁﬁgmgﬁ%%qaﬁﬁé%éﬂﬂd Hs@Riafl6 26 HédRABed M HXAMRILE 1 (0.10

g 0225t 5t (2dinetiyl foutyinids- ditme thyl agel (P08 alo 0. 4mpiof) i tgluene
o0 g A , . , :

(1.5 dy %grn?egu péﬁgﬁgp g%(gcfosnglm;{?a)zn%.ﬁ?lgr? ggsﬂjllcygél Q%}Oqﬁgtgﬁ'aphy, eluting

th 4> PO, DadeRori®) 2o PRE AN @ketothpdumidqaaofgd, 5- b] pyri di

WL s sﬁﬁzo%i o naci 3 dlgrret hyl amdgllléb(o. g? g!g40. 20] %: ) I "

MS E)mevhyI500éMeitlehyde (65 m, 0.6 mmol) and ammoni um
acetate (0.23 g, 3 mml) in AcOH (5 nL) at 90 0C for 4
h. Cool to RT. Dilute with a saturated aqueous NaHCCB,
angne ébﬁl?@ﬁnd%ﬂﬁxﬁm 640y ba prapeedieheentaliin desgrifesdn
and purity (silica gel chromatography, eluting with

EXAMPLEGE2C 2MeOH) to give the free base (35%. MS (ES):

=

fi-z—=43p [u‘v‘rri—ij. Auoﬁoi Z2—m of a solution 1M MS (ES):
EXJRRREF LI o ¢ actd L Cahpflgq eck 95:° Lo 2 sohit (M
céa 2we&1§§?é?’6§f ’i;EF’f‘#%l © ?f?tﬁ]héﬁyl %_jl;;}lll}l_N%gEcent r a%3eg,

4-yl]-3-isobutyl-3H-imidazo pyridin-
dimethylformamidine

EXAMPLE 65
N’-{5- [2-(2,6—Dichlorophenyl)—3—methyl—5-phenyl-3H—imidazol—4-y1] -3-isobutyl-3H-
imidazo[4,5—b]pyridin-2—y1}-N,N—dimethylformamidine
Stir N’-{ 5—[2—(2,6-dichlorophenyl)-5—phenyl-3H—imidazol—4-yl]-3-isobuty1—3H—
imidazo[4,5-b]pyridin-2-y1}-N,N-dimethylformamidine prepared essentially as described
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 Na;SO;. Filter and
concentrate to give a mixture of methyl isomers. Purify (silica gel chromatography)

eluting with 1:1:0.4 CHyCl,:acetonitrile:hexanes to give the title compound (0.02 g).
MS (ES): m/z =548 [M+H].
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and triturate the white solid in diethyl ether. Filter

the solid to give the title conpound (71%. Ms (ES): /
wWo20040744k8+H] . . The conmpounds of EXAMPLE 77- 79PCEYS1965/000025

prepared essentially as deggribed in EXAMPLE 76.5 -43-

EXAVMPLE 80

5-12-(2,6-D fl uorophenyl)-5-phenyl -3H i m dazol -4-yl]-3

- (propane- 2-sul fonyl ) -3H m dazo[

4,5-b] pyridin-2-ylanmn papewul fonate Stir a

m xture of propane-2-sulfonic acid

qua(llllégaﬁﬁidrgpl(eﬁylﬁ—mwmbﬁ@bﬂeﬁ;ﬁﬂﬂ—nmdazol -4-y1]-3-isobutyl-3H-
eny i m dazol ridi de (0.37 g,
O 79 nmol ) cyané‘@‘&?g%[r‘ldﬁ%@@ndlfbé lélr}‘bé.ngg m(ml ) agd
pla ﬁ@%s@@ﬂ&&ogﬁsﬁym Iﬁeﬁﬂ l:ﬂyli3rH ireidayoleiag]-3-
ori de ) f sat urate Hggi .
1sob1@tjz?3ﬁt1)nl®¥d[‘bﬁ1bﬂp}fﬂ§hn@ il Né&ﬁatpg@l@fpw%}@ (g,qé\'ag mol) in
xt.r.act sat u o
11 iSRS AR RCIRBaNE J8Gh-cRisd i, coam T A
CH2€ QIR R4 Adializ€vithiSNONwDHMo aboutadd eﬁthﬂi rapid ﬁgnng Extract
C hexanes to 80:20 Et QAc: hexanes t he
the aggg@s(p@agl%gm %zClW}Pﬁ@f orgagnc_lgg ’[‘f@r ﬁh ura edeaaueous
e [ f
NecROGRRR BN, Pl 50 opabiciom i o rampgreon)
MS CEB)(:GWU:&IS@ [MbeHEol uti on and add diethyl ther. Filter
the solid, and dry to give the title conpound. S (ES):
mz =495 [ MtH] . The conpounds of EXAMPLE 81-91 may be
pf %@ BhpBEREHE ERWIVIPIES 67 g bk lpebatdll oShdviRlaly BOEXAMRLE

EXzSM[PL?uﬁﬁ_r.t - Butyl - 4- (4 fl uorophenyl ) oxazol -5-yl]-3-isobu

ty! ST d G[ 4 5 UJ PyTi UI IT- 4' y| a.m ne MS (ES):
EXAMPLE Compound m/z [M+H})
67 5-[2-(2,6-Dichlorophenyl)-3-methyl-5-phenyl-3H- 493
imidazol-4-yl]-3-isobutyl-3H-imidazo[4,5-b]pyridin-2-
ylamine
EXAMPLE 68

3-(2,2-Dimethylpropy1)-5-(5-pheny1—3H—[1,2,3]triazol—4—y1)-3H—imidazo[4,5—b]pyridin—2-
ylamine methanesulfonate

Suspend (2,2—dimethy1—propy1)—[3-nitro-6—(5—phenyl-3H—[1,2,3]triazol-4-
yl)pyridin-2-yl]amine (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 EtOH (5 mL). Stir under nitrogen for 3.5
h, quench with saturated aqueous NaHCO; (2.0 mL), stir, dilute with CH,Cl, (5§ mL) and
H,0 (5 mL), and separate the phases. Extract the aqueous phase with CH,Cl, (2 x 5mL),
wash the combined organic phases with 5 mL each of H,O and saturated aqueous NaCl,
and dry with MgSOy. 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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Bubbl e with nitrogen a suspensi on of
W2-tgrt -butyl -4-(4-fl uorophenyl)oxazole 0.145 g, 0.66
(brms o n75478 o PCT/US2005/000025
- brono- 3-i sobutyl - 3Hi m dazo[ 4, 5-b] pyri di n-2-yl am ne
(0.355 g, .32 mml), cesium carbonate (6.06 g, 18.6
mmol ), palladium (11) acetate (0.201 g, 10% nd
trlphenyl phosphi ne (0 14 g, 0.07 nmml) in DW (1.5
Heat. t he reac

base. a@@pv,ggrtf) the MFtheRS 8?13 %?%A Cyptrecc:l Y N OHCRRYer $dutidh with

sat urated agqueous

meth%gﬂfoﬁé Beill 'P@lld%éjﬂ%l Cgoblﬂbimhomttb biveabaridt esnpawdd07 g, 39%).
Wi th filter, oncentrate, and purify
MS (ES)IM&@@[MhH&mat ography, eluting with 2% of 2M
nmoni a/ MeOH in CH2C 2 to give the title conmpound (0.07
9, 34%9. S (ES): mz = 408 [ MH]. The conpounds of
W&eﬁiﬁﬁn&@ommm 60l exhydwsmapdred ¢speriinllyas dpsopbgd in
in XAMPLE 92, with the free base converted to the
EXAMRII&Eﬁ%uI fonate essentially as escribed i n EXAMPLE
—EXAVREE 9T MS (ES):
EX%A@ E - 5- (2 tert butyl oinﬁdqrfd uor opheny! ) oxazplmbg{W4H])

P2 S;f;g (;b% lﬂlfﬁ)étﬁ?r'propyl) 13 (a- Elﬂbfbpﬁgl]l}q) _gietny[ am deg4
2- am ng-[6 251 8ig ek ahz oA i
di net hyl Asmipe methanesy %I[I @I'jé?[fnfg!\ '“ngz.sﬂlc.f.gn 5 a‘cld
P R e Tl 0
f | uor opharRy3 ridzol-diyik3Hyimidagn Inykidaote (0.07 g
0.17 lhmafdnéthincallife(ate i phenyl phosphi ne) pal adium
(GY (0. 0ZCYcloprdpyimenml-3-(5-pleatyl-8Hel 117, Ktigzel-4t 110 332
for 4 h, pgplcﬁﬂagz'@}{@saﬂplyrmmmwﬂﬁmel i ca gel
?Eromat O&Eﬁgﬁélsulfghé{y ng with 20:1 CHQA 2: I\/EOH) to give
tHhe—ti+tte bUIIpUUI]U (l‘l-u/o Vb (ES) nz 459 I_Ml'H]
The conpound in EXAMPLE 98 may be prepared essentially
as described in EXAI\/PLEEEAMR/ILEV\Zthe free base

converted t i
e ddpr Reehlom- (}E?giﬂ,&% SES: U} L QAL SRR Al 3Yis Sty 3H-
[1,2,3]triazolof[4,5-b]pyridine methanesulfonate

Hane

Add dropwise a solution of 6-[2-(2-chloro- 6-fluorophenyl)-5-phenyl-1H-imidazol-
4-yl}- _N2-isobutylpyridine-2,3-diamine (1 1 g, 2.52 mmol) in CH,Clp 9 mL) and 50%
aqueous AcOH (9 mL) to a solution of sod1um nitrite in water (0.1 mL) (0.184 g, 2.66
mmol). Stir the reaction mixture for 15 min, add additional CH>Cly and wash the organic
layer with a saturated aqueous solution of NaCl, aqueous NaHCO3 (5%), dry with
MgSOs, and concentrate. Purify the residue (silica gel chromatography, elutmg with 4:1
to 1:2 hexane:EtOAc) to give the free base (70%). MS (ES): m/z =447 [M+H] Add
0.34 mL of a 1 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,Cl,:MeOH 9:1. Stir the solution 5 min,
concentrate, and triturate the white solid in diethyl ether. Filter 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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EXAVPLE 99
5-12-(2,6-D chloro-rhenyl)-5-(4-fl uoro-phen i m
. yl)-THimd
W@2@0%5498 | - 3- (2, 2- di met hyl propyl ) - PCT/US2005/000025
:;:AH;(I m dazo[ 4, 5- b] pyri di n- 2,y am ne net hanesul fonate
| -[2-am no-3- (2, 2-di net hyl - propyl ) - 3Hi m dazo[ 4, 5-b
ridin-5-yl]-2-(4- fluoro-phenyl)-ethane-I, 2-di[ohe Tpy

(10 59 n CE 24 el N A Al ,
(1o-—oe — 4 o )——2,0=arcnroro- oenzal den deMS (ES)'

15.47|g. 88.39 mol
EX I):Ei g gl aci al mnngpzi @Wﬁ%ﬁf
uidler it RogenDidorsphenyBonphsiv EHant§azok &t ng

react i qrd-ispbutylr Bl dhderiaedotedinEEtr e. Di ssol ve the
r esi dug ri¢thaickylformtet ate (2, 000 ni) and wash the

5 Ul t1|rm[5a,6/0icnonophdnydei-2, aditicaophsoyid- 18bdi um 499
bi car banaigz624%1113-2Butl-3Had (D)3 iverbBa{ 4,61, 000 pL), and
sat ur at eﬂpﬁ%ﬁgﬁﬁﬂﬁﬁ@umhgbl oride (1,000 nL). Dry the

ot a;:li'];bs_ 6_%&&1'%’?1 E(vﬁ 4 ﬂﬁ%%pﬂ%ﬂ%ﬁ%ﬁ@%l-%@}-sf It er3o3
col um |fi? tog QE Iae u&
ehangsntton

(4~
N &1 A £ diger essure. Purify by
it i w,%,lﬁ
acet at n_rﬂ .\,E ?Ile_'._%: I ng th et hy|

: then—ethyt—acetate hexanes

(2:1), then neat ethyl acetate, then 5% of 2N NH3/ MeCH

in ethyl acetate to givexAMpIPo7d 41. 5% yield) of 5-[2-

(2,.6- di chl or o- phenyl) - 5-(4-f uoro-_phenyli- i m.dazol -. .
Z-Amﬁhd-5-32-(;@];—&11@1—ﬁﬂ)&lhlyyhﬁ{-gpsdp;olgﬂwlmg%! ,5-b']_|1;-)yr£Hme—§—sulfomc

4, 5-b] pyri di n- 2- m . - wWhi olid

MB(ES+): mfz = :g%%%ﬁﬁxl%%@&n&ﬂne@@f&ﬁt@ I d.

5- [Reaf 2Bt DaRmoRS(Ybo-5-phénglhcetylyimidazo[4,5-b]pyridine-3-

rhenyl)-1Himdazol -4-y

henyl ) - . .@3'(2’ 2:
sulfchicetidylimpthylaydide 7 202 mmeDs tispsihylacsizldghyde (67 Ha

(11.20 g, 21..99 ' t l:
0.6 e e BT (Aol I T e ey 3000 SRE 4 R
CodTWPRY. TIB B AGhtutkOd Adueoay NpHLSe, anStextracit with BIRAc.
tenperature for 20 m nut

o e U588 BB g
resylt sl. ur fi _ i

crrgfabl 3ot s Bl M REER S on R i s o
2 sAMER P BOGandEsnib avigen CILOLVEOH 25:5 te @ sgfiutien eDthg e base

(0.(%(3‘, %33?4%% )in (SmeIE Pl%ztcllgtzll/lgOlc-Ioég:) é) ugt?r tﬁg sglu{il)g gtrﬂipl%(ﬂllcgntrate,
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 in
EXAMPLE 76.

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

imidazol-4-y1)]imidazo[4,5-b]pyridine—3-sulfonic acid
dimethylamide methanesulfonate

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

79 2—Amino—5—(2—jc_er_t—butyl—5—(2,4—diﬂuorophenyl)-3H— 476

[P PP, I O L Y-O0. - PSR o [~ M PRSPOR-: BRE [o PRI, Y S PN |
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1H NVR (400 MHz; CD3OD): 5 7.78-7.50 (m 7H),
W(g'sqzoés%zyg'?'d(:ml\/sszé 3.86 (s, 2H), 2.70 (s, 3H), 0.85
$TOF- S+, MtH Obs. mz 509. 1412
509. 1423. EXAMPLE 100 " . | FEleSImES
3-(2, 2-Di met hyl - propyl ) - 5- [ 5- (4- f | uor o- phenyl ) - 2- ( 2-
uorp-ﬁ-trifluoromsthyl-phenyl§- P o (211
| Him dazol -4-yl]-3Himdazo[ 4, 5- b] pyri di n-2-yl am ne

+ h ]

np ANy an
o TaAarTe o Ul 1 Ul

£ + A A

L IVI. « q¢ . .

-1 2. aliidazplAsylmidazol4.5-blpyridine- -sulfonic acid

i dimqﬂ%-m’, emgtfgéjgxﬁ%%weowﬁ _3H 1 m dazof|4, 5- b] py
(18.32 g, 51.69 mmol) andH

2-fluoro-6-trifl uoronmeghuhpenzgpdehyde (15.00 78. 08
nmol ) and NH4OAc (39.84 g, 516.90 mmol) in gl ag’ .

5?gﬁﬂJgd?]ﬁmggbr?h&m}ﬁ#pheﬁ&btmidfml-%ﬂd)@ Ffzpép.e-ﬁrﬁfgl@ﬁh'm"
. en i i ;

under 1 eduBBgAre LR SLEpbE AHAEREIRRT T D )
acgitat Rixdre 38 ProPee-and1fvaiE AcidhS-ammol¢-I27@. G difioraphenyl)-5-
Wt

: ‘saturat ed aqueous NaHCO (2 X 1.000 each% .
Phen%??ldéﬂmgdhmla@gﬁtgyrldah&%mﬂ%lioe?ﬂ gdlibbmaalh, gygipeen bromide
ride (1, ml).. . i . .
165} Db Laf PR T B PR GEE ey B9 ne cloric
(10 ng%l);] ok Y2 Byt Ra. UK sahiraved NGO nell ) anidrsgr frtlbh. nSenarate the

| tate, h % i i
1ayertage«¥ et PRI ABROSTENY ST RUCE OISR T 0T AR

I 3. - di . . .
conet Bl At B Y e
EtOzgﬁ_ﬂiiébé?rads Ith Fm‘zg %@Aemeyaqummmebssa@ﬂl g 315, Xhs Bes):

azo[ .4, 5- i di n-2- i ne.. ‘.

m/z 569 PM+Br 1 q%&ﬁ%%ﬂ)‘r@c %ceéga%ﬂguﬁiolﬁgf Slfﬁgbm ih@® mL of a
5:1 1‘%{%&%?%? %ﬁéﬁbumeﬁkghé BBloyié.hCosantratchlyd scutinadns, addiethyl

2N anmmoni a/ MeOH i n et hyl acetate, then 2%
etheanﬂihmimbwmanﬁdétmﬂiv%@éﬁiélﬁéf’mpﬂ '3% of ZRI oot 2N

DNi A/ l et hyl acetate) to give an additional:
MS ;gl\%?)%%ﬁ%%%{e%ired compound. MS(ES+): m = 527
X
3- (2, 2-di net hyl - -n-15- (4 -
PR RS AT #@ﬁﬁﬁ_@néf? HL LHOL QaRRER%h g &5 Rcdibed in

EXAMPLE 80.

ey —ethane=t2-dr one

MS (ES):
EXAMPLE Compound m/z (M+H)

81 3—Butyl—5—[2—(2,6-diﬂuorophenyl)-5—phenyl—BH-imidazol- 445
4—y1]—3H—imidazo[4,5-b]pyridin—2—ylamine
methanesulfonate

82 3—Butyl-5-[2-(2—fluorophenyl)-5—pheny1—3H-imidazol-4- 427
yl]-3H-imidazo[4,5-b]pyridin—2-y1amine, di-
methanesulfonate

83 3-Buty1—5-[2-(2—chloro—6—ﬂuoropheny1)—5—phenyl—3H— 461
imidaz01-4-y1]-3H—imidazo[4,5-b]pyridin—2—y1amine
methanesulfonate :

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

85 3-Butyl-5-[2-(2—ﬂuoro-6-trifluoromethylphenyl)—5-pheny1— 495
3H—imidazol-4-y1]-3H—imidazo[4,5—b]pyridin—2-ylamine
methanesulfonate

86 2—Amino-5—(5-(pheny1—2H—[1,2,3]triazol—4- 385
yl)imidazo[4,5-b]pyridine—3-sulfonic acid dimethylamide
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| Hi m dazol -4-yl]-3Himdazo[ 4, 5-b ridin-2-ylam ne

(11.56 g, 21.95 mml) in nethanol ](%O m), aﬁd t hen
waodwsa7ses uti on of methanesul fonic acid (2. 11 BCT/BS20985000025

mml) in MeOH (10 nL) dropyise. Allow the resulting

reaction mxture to stir at roomtenperature for 20

m nutes, then concentrate under reduced pressure.

Slurry the residue in diethyl ether, filter, and wash

wep T {Tesih ALY ¢ iR om Y hBR TS LJIngLs0l d i n54
d‘$’§/| ng |0 E&? pti Ifl_ fpgﬁ)‘” e asvacuurr:for
48" h tq. OrPthetIHE’

1A

(‘nrrnnllrrb

CBROD) :| WCrteaaBuseP ?f} 78 E’ : 3,867
(s, 2H)|suifory)-pH:-imgdyzol4o-gapyrid af%ﬁ' VB [ ES+,| MtH
bs. zmahmlemlf@latecalc mz 527.1982. EXAMPLE 101

539 Z- T T3 1Bk 5 1Dis érdpHeri ) 3-phenyl pHemyitiyzdl-#-yliBdazol - 429

.\/']-3-( 881 Q)tbn Y- 9RYinidaof 415 $azyeldin-2-yl
. S5- b] pyllglﬁqiﬁh ;Aa@i%mne met hanc[asul fonfe\tncla l\%?(mme

R i ey

(17. 36 éce (6.42

g, 74 qqylm m Qaneﬁ {Ql: Q2 n ACC Aot 1
gPaci al | FrBayle- Qd@éb(“@&? oy a‘éﬁ’ﬁ’rq@tﬁe ﬁ}?ﬁéSC unéler 425
ni t r ogeninidazod-4syl 3 Hepddazolt.3-HEM & el 40GF e

over ni ghtmethispesulfohate r eaction at 85C for 5 h_ then 100C

fogr 3 h, thenhcool to roomtenperature overni ght .
ncentrate the resulti i.on m xture under

reduced pressure. Dissdjlrgg‘éﬂ/ﬁﬁ’géégsi due in EtOAc (2 L)

5- gg%l’miﬁ%i-'a@ﬂ%&ﬁhéﬂmxm@tﬂps Wbty a1- trniath el 4 )SeEEdin-2-

: L),” and saturated aqueous sodi um
chl ori de (1 L). Dry the oylg@ificcs over Na SO filter,

c OI%J{}FE %%‘Sl{; g%ﬁsy%]sqﬁ% f f%ﬂ:ﬁﬁ’tﬁ/pﬂ %i &Eﬁ'}fl)(fxﬁz&&’
(0. %m |6§/ uASIS ﬂg&%%dobﬂtr}]lEBm?ndeS Mpﬁfdlmﬂ-ylamme (0355 g,
1.32EmoAd) cgsgurg,cg@gg@je Q@C@ gé*i%gg;{%}g&g %d am?fl? acetzli\{le %_IZM] g, 10%)
and triphenylphosphine (0.14 g, 0.07 mmol) in DMEF (1.5 mL). 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, SOy, 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): m/z =408 [M+H].

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

described in EXAMPLE 1.

MS (ES):
EXAMPLE Compound m/z (M+H)
93 5-[2—@—Butyl—4-(2,4—diﬂuorophenyl)oxazol-5-yl]-3— 426
isobutyl-3H-imidazo[4,5-b]pyridin-2-ylamine
methanesulfonate
94 5-[4-(4-Fluorophenyl)-2-isopropyloxazol-5-yl]-3- isobutyl- 394
3H-imidazo[4,5-b]pyridin-2-ylamine methanesulfonate




-48-
5-12-tCTt-butyl-5-(2, 4-di fluoro-phenyl)-IHimdazol -4-
WO bos87428 2- di net hyl - propyl ) - 3H m dazol PCT/US2005/000025
4, 5-Db] pyri di n-2-yl am ne asgsan off-white solid.
g/SE;Sﬂ: mz = 439 (MH) M x
tert-butyl-5-(2,4-difluoro-phenyl)-IHimdazol -4-
yI] 3- (2 2- dlnEthyIpropyI) )

T T T

9 drop é- Flg?qophqr}ypi—gggmtp sbbut';’l- MEDH("14%7
room.t e ﬁb%n@ﬂw%4§d}]pym%zddﬂg}irl{1 ‘ﬂleﬁ QI@LIQ t EIE at

;Jﬂderf_rleduced Sressure Slurry the resi due in Et20

en filter and wash w \f Et O Dry the

resulting solid in a \é\?&lﬁ%ﬁ%% at roomtenperature

2- AIHBQ-QT—ﬁ2ht@#t9¢ﬁ1t§4351(4-1fﬁ1@%plﬂdﬂygbiazol Beyh)imidagod,3-blpytidimet3-sulfonic
D ssolve the salt in MeOH a n treat wth NaHCO3
untll basi c. Extract @Wéhlm@g{y lﬁﬁ solution with

5 h }?s%lvg "Zyan{ngg ﬂﬁféla (:Euc ed]%?u&yl% -PNdshcid dlhieﬁfylamlde

Sheentrate under pressure. Purify b
(0.05©] 04156 raodria telgempBGymnl) m usdatagl be.hAdeé 3t tertbojd-4- <14hen

Aoramgeh bRt oS o 15 Ryl o 2N
tetragm#tﬁgﬁe%@fp‘lﬁé’%lﬁﬁe)ﬁal(a%nﬂn (©) 002 8,0. 015 mmol). Heat the mixture at
| Himdazol -4-yl]-3-(2, dma\thth
110 o for43++ Cm@a‘zw‘p&né pbilify/piligs gel rcg;pgﬁgrﬁg A Igilg[mg with 2. P

10 CH2§5; z%lé[gb?];tt(kgla'l Yff]&wyef(cdmoppo%gi H995: phenyl) -1 H i m dazol - 4.-

MS @g)l y/dazsb4nveerp] pyri di n-2-yl amine (9.38 g, 21.39
mml ) in anhydrous MeOH (150 nL), and then add a

soI uti on of nethanesulfonic acid (2.06 g, 21.43 mol)
E)@Af&ﬁ*‘L"E?@s beprdphfdre8sentibilygs desadhidddn
ﬁ{ﬁrem%) m roomtgﬁ&pergégre for SOyr]nnute -
XAMPILECQYH Q&ﬂhtthaﬁee bm@pnvemdct@ thepnethanpsalforgigessentiafly as
15 re&duemﬁ -then filter and wash with fresh Et20
g HEXAMPYEilng solid in a drying oven at room

tenperarure under house vacuum for 48 h to give [10.MSZES):
A pi% Vi el d) of the titégmpemm@und as a tan sol | dm/z (M+H)

2-Amino-5-(2-ispropyl-5-(4-fluorophenyl)oxazol-5- 445
yl)imidazo[4,5-b]pyridine-3-sulfonic acid dimethylamide
methanesulfonate

EXAMPLE 99
5—[2—(2,6-Dichloro-phenyl)—5-(4-fluoro—phenyl)—1H—imidazol-4-y1]-3-(2,2-dimethyl-
propy.l)—3H-imidazo[4,5—b]pyridin—Z-ylamine methanesulfonate
20 Mix 1-[2-amino-3 —(2,2-dimethy1—propy1)—3H—imidazo[4,5-b]pyridin—S—yl]—2-(4-
fluoro-phenyl)-ethane-1,2-dione (19.58 g, 55.24 mmol), 2,6-dichloro-benzaldehyde (15.47
g; 88.39 mmol) and NH;OAc (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 mixture under
reduced pressure. Dissolve the residue in ethyl acetate (2,000 mL) and wash the resulting
295  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 MgSOa,
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1H NMR (400 MHz; CD3OD): d 1.14-7.66 (
: : . . m 2H),
7.60-7.54 (m IH, 7.15-7.08 (m 2H), 3.70st, 2H) ,

WQ@2008/0(878 3H) 1.51 (s, 9H), 0.81 (s, 9 TOF- M
, -/

MrH] @ Obs.: mlz =439.2398 aecal e m z =H) pESeston0zs
439. 2422US2005/ 000025 - 49- EXAMPLE 102
5-[2-tert-Butyl-5-(4-fluoro-phenyl)-IHimdazol-4-yl]-

3 (2,2-dinetliyl-propyl)-3H m dazo]

filter §g§ ggﬁgq%ér::pdl ]ate ur%élelar@duceedrg?‘ctas@%e %ki%}pﬂﬂzcﬁul%hi chr@natography,

elutm{g%lhgetﬁﬁraketﬁétﬁé{xﬁ&;((‘}'l? | ther ethpheeapte) hexbhésrRdaztben Beay phyl

acetslef@en 6 oflzl‘ONﬁhﬂ‘nyO 8 emi@éteﬂg?ﬂe%% 1 PR é@mggﬁ%g 5-[2-
% et han

2.6- %&gpww DAL I0 Phedif! %gﬁgf%afn%gmyg]uﬁg@ bapmethyl-propyl)-3H-
1m1da§}5[4| ﬁgﬂ)yflﬁirf—ﬁ-lyla@ﬂde soncefftwibtesoliddds (Eedu ced p08<Virla.

Di ssol ve the residue in 10% aque th
ﬁ%tmm gammrp@ewlb - <é¢%\w§geﬁé'r%a>§w§%‘3 ag%ﬂﬂg] %f’i,%
u
dlmeal}’]gﬁwyjc)ﬁéfq'@ %‘?%W g{-ﬁ ﬂe 119 egg 9PbehRel) in mgglanol

aqueous NaHCO .
(150 giﬂgyénd%@ﬁ MEa %lﬁudyabﬁhethmedulfmb weid42111 goP1.86 mmyely

|
e A areters s S S SR LAEP
conctghliﬁtte:{gilde{ ﬁegqu ik § gg%ﬂ%g&d&'@ﬁ rac@ﬁﬁ%{‘lgd NS HRe @sulting slurry,

medi um pressure silica_gel

and & ShGTTR @teapil dizkliyl thgr (00 mIS0 darithy tesalcing spkd B pdyRe oven
then with a gradient of 1.5- 36%0
at SOVE @l Pjcupia foF S\ tg&Ive 12.7 {9%% yle o% the! thhe compound as

2-tert-butyl-5-(4-fluoro-phenyl)-
ahgﬁﬂg‘ffﬁ%ec?g{% -4-yl]-3-(2, 2-di net hy|y )propyl)

mw&&ﬁadﬁ 3*7#&537%& ggll)ﬂf?gﬁ %)f@mm $ 861, 2H), 2.70

(s, 351’),%(?85 & bHbut yl - 5- (4 fl uoro-phenyl) -1 Himdazol -4-yl]-
TORIMSEESH, MprBoobs. Iﬂ&ﬁﬂ?fﬂ@h’é@a@ 90/6]59%##‘?‘%1?{ n-2-ylamne in

met hanol -water with met hanesul fonic acid foll owe
- - - - o d b
| yophilization to provide the title conmpound. ExactyI\/B

‘E%Lﬁl) Mz = 421.2516 (MsAmprqed: mz = 421.2523
3-(2,2-Dimethyl—propyl)—5—[5—(4-ﬂuoro-phenyl)—2—(2-fluoro-6—triﬂuoromethy1—phenyl)—

1H-imidazol-4-yl]-3H—imidazo[4,5-b]pyridin—Z—ylamine methanesulfonate

Mix 1—[2-amino—3—(2,2—dimethy1—propyl)-3H—imidazo[4,5—b]pyridin—5-yl]-2—(4-
fluoro-phenyl)-ethane-1,2-dione (18.32 g, 51.69 mmol) and 2-fluoro-6-trifluoromethyl-
benzaldehyde (15.00 g, 78.08 mmol) and NH,OAc (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 solutlon with saturated aqueous NaHCO; (2 X 1,000 mL each),
water (1,000 mL), and saturated aqueous sodium chloride (1,000 mL). Dry the organics
over MgSQy, filter, and then concentrate under reduced pressure. Purify by column
chromatography, eluting with neat ethyl 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-[5—(4—ﬂuoro-phenyl)—2—(2—ﬂuoro—6—triﬂuoromethyl—phenyl)—1H—imidazol-4-y1]-
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1H NVR (DMBO-J 6): 57.85 (d, |H 7=7.9 Hz), 7
IH, 7=7.9 Hz), 7.72 (d, |H /=8.4 Hz), 7.23’2 (dg,S (2€|

W@ 285875448 8 Hz), 7.27 (t, 2H, 7=8.8 Hz), 3.90 IEGI/Uszﬂils/oooozs
2.70 (s, 3H), 1.62 (s, 9H}47.0.89 (s, 9H) EXAWPLE 103
5-[2-tert-Butyl-5-(4-fluoro-rhenyl)-I1Hinmndazol-4-yl]-
3-(2, 2-di met hyl - propyl ) - 3Hi m dazo[
4,5-b] pyridin-2-ylam ne fumarate Di ssolve 126 ng (0.3

3H-ingig fzz?l%é “(]Pfﬂtﬂ’w %m?ﬂlefaf an rogf- plﬁlte sohd Punfy the 1mpure fractions by

enyl)-1Himdazol -

coluniﬂ &Hr@mﬁt% griphY, rﬂilthlgl wiltt oy Iel)hthdseiém dﬂa@o{% 052} WPPW?OH

lamine in 1.0 88% a

in eﬂlﬂbaqemﬁfa ﬂhe@ ?e% Pf ZNﬁnwa? &%F@Algafceé e ?‘ge%gr?t? gf ?& 0

amm?rgglgff flyi d%gﬁteZ?@ glv‘é la¥ %El@ﬁh%nzﬂm%g ¢ b @e dedieed compound
CIIO t Air dry to provide 145ny (74%
MS(E3‘+)sIn¢/ghSszp41¢ hair-1ike crystal s. 005/ 000025 -50-

*(remai nder, ter
5 -IK 464 P Y- @ro?%l)%éolb @‘C“;ﬁ RNF‘@%S? rfrlﬁgg%—%llﬁﬁ&gmemyl—
pheng?_l_llzl %ggé%‘?ﬁhﬂ |-praRMdazo[4, 5-b]ﬁ>yr1d1n-2 -ylamine (11.56 g, 21. 93/ mmol) in

azol 4 b ridin-2
methﬁhcﬂ$b5(maL1;_a@d rdgpn](a%)c/lgl s,@}mm}l of n?ertr}]xarr]l%suqlkorrrl?ct et]cu{] ‘CJZS H ! %aé6emmol)

2- but f
in Mg,(P#—I (é{) v%l%? flovgrdéé‘pl%%@h gl? | rr%l%jria {anft&fﬂ 5‘(6 gi-’l@l;t;rlégrlnn 2
temp eﬁéltlﬁg‘f&eld Iﬁmﬁte@ thitn acekcnnse uAdd 16Bregd pressiane Jhe gesidue

g m o B T E T AL B ML 5

'drylrfgqg%fg\fat M&h{ &ﬂp@faﬁ% hiBferHonsd adoﬁumrtbms B t@ BVE 1EXAFRI(E7.9%

ylelcﬁof ﬂrettﬁretcoBlpbyhd 5Gf(14g1mplmp1©89h‘ényl )- | Hinidazol -4-yl]-
3-(2, 2-di net hyl propy

'H-NVAR( 400z @Dsebppﬁr% " 750 k. B AT AR {Ra Rt §satD: 270
(s, 3H), 0.85 (s, 9H)

TOF-MS [ES+, M+H] Obs. m/z 527.1979, Calc. m/z 527.1982.

EXAMPLE 101
5- [2 -tert-Butyl-5-(2,4-difluoro- phenyl) 1H-imidazol-4-yl}-3-(2,2-dimethyl-propyl)-3H-
imidazo[4,5-b]pyridin-2-ylamine methanesulfonate
Mix 1-[2—am1n0—3—(2,2—d1methyl-pr0pyl)—3H-1m1dazo[4,5-b]pyr1din-5-y1]-2-(2,4-

difluoro-phenyl)-ethane-1,2-dione (17.36 g, 46.62 mmol) and trimethylacetaldehyde (6.42
g, 74.53 mmol) and NH,OAc (35.93 g, 466.20 mmol) in glacial acetic acid (200 mlL) and
stir at 85°C under nitrogen for 4.5 h. Cool to room temperature overnight. Heat the
reaction at 85°C for 5 h, then 100°C for 3 h, then cool to room temperature overnight.
Concentrate the resulting reaction mixture under reduced pressure. Dissolve the residue
in EtOAc (2 L) and wash the resulting solution with saturated NaHCO; (2 X 1 L), H,O0 (1
L), and saturated aqueous sodium chloride (1 L). Dry the organics over Na,SOq, filter,
and then concentrate under reduced pressure. Purify by column chromatography, eluting
with neat EtOAc, then 1% of 2N ammonia/MeOH in EtOAc, then 2% of 2N

mmonia/MeOH in EtOAc, then 3% of 2N ammonia/MeOH in EtOAc) to give 10.28 g of



10

15

20

25

Di ssolve 5-[2-tert-butyl-5-(4-fluoro-phenyl)-
| Him dazol -4-yl]-3-(2, 2-di met hyl prop)F/)I )-y )

wakbesnTdaz o[ 4, 5- b] pyri dm 2-yl am ne di met hanesuP¢DI82085/000025
(300 ng) in 5 nL deionizedigvater. Filter solution
through a 0.45 nmfilter into a pre-chilled 500 niL
volunetric flask. Rapidly freeze sol ution on bottom
and sides of flask. Freeze dry for 24 hours to provide

amqr pho

_ _ - _ . _ _ -u . . _ _2 _ M 1— _ _
A R L AT IR g L
imida%_bﬁé@St-ﬁ]pyridin—Z-ylamine as an off-white solid.

I met hyl'- propyl ) - 3Hi m dazo[ 4, 5-b i n- 2- :
MS(EZS'*ﬁEIWé | te. EXANPLE[106 ] pyridin-2-ylam ne

R L

prOPﬁ%ngihﬁ&iziom,ﬁPprwidMﬂ@mim €1h53 g, 26.3%mmad) inddeq (80 b,
and then sk solutian SfimebynEs RS BB & 203 mRojin YeQH (10 mh)

Visk: 35if thede iR RxdtioprBiRMr aBfdob Sy

drop ys%amhne e! re1 éﬁ%‘ rrL tr88% acert gne*?m;ggm:&fﬁ ﬁrﬁq;}gmufhsnthzn‘

concditrae surter lrelnjlucechpneasuren Slpry dleg sesidneanida? orglgn 1tor andl wash with
incremental | y. .Add . i

e Rl A e

| o t h .
Vacuggxl dﬁe['%ﬂ%lbltuglg% 8@% gjoiga g TSYrg 1]_315%?/&1@2& imNEOHandthepjreat with

. : 107 X
N aH;ﬁ:'((Iﬁzlélflb})aSBu :1 ]gxtra@t (hg gzz@g@ﬁﬁ%gh FiQAridi ths; cpgl_bwﬁd_ 3
1CK ( filt X duced . Purify by col
OrgaRCy o B?rg\lﬁggg?ﬁ -lggﬁam ne lglk maﬁea-t & [l)llcgsgfe\s/seurel%urrl] iy y cotmn
chroéﬁfc%rml dluting with neat EtOAc, then 1% of 2N ammonia/MeOH in EtOAc,

iy e ool e Shepi L sl

ain e/ SR TE ko Sl G bl bl
ylanhifi€.r B St[alm-bpmd-(g dedifloprpsphens]) irpidped4-Yihe -(2,2-dimethyl-
proéf)?%i@?cingmﬁbﬁ%ﬁ%?%y@g{igef£9_V.3é 9 AL AR1ERAnARIr6 &30
(150 mL), and then add a solution of methanesulfonic acid (2.06 g, 21.43 mmol) in
MeOH (10 mL) dropwise. Allow the resulting reaction mixture to stir at room
temperature for 30 minutes, then concentrate under reduced pressure. Slurry the residue
in Et,0, then filter and wash with fresh Et,O. Dry the resulting solid in a drying oven at
room temperature under house vacuum for 48 h to give 10.695 g (76% yield) of the title
compound as a tan solid. h

'H-NMR (400 MHz; CD3;0D): 8 7.74-7.66 (m, 2H), 7.60-7.54 (m, 1H), 7.15-7.08 (m,
2H), 3.70 (s, 2H), 2.70 (s, 3H), 1.51 (s, 9H), 0.81 (s, 9H) ‘
TOE-MS [ES+, M+H]: Obs.: m/z =439.2398; Calc.: m/z =439.2422
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EXAMPLE 108
5-[2-tert-Butyl -5-(4-fluoro-phenyl)-1Himdazol -4-yl]-

W(Zztg)ag]%saﬁ _m;_t hylz- plr opyl ) - 3H m dazo| PCT/US2005/000025
, O- yridi n-2-yl am ne diggydrochl ori ' :
(03 Tl ) 4BY ori de Dissol ve. 126ng

5-[2-tert-butyl-5-(4-fluoro-phenyl)-IHimdazol -4-

yl']-3-(2, 2-di met hyl - propyl ) - 3Hi m dazo[ 4, 5- b] pyri din-2

-ylamne in 2.0 nL ac LORGPL dd,120 nL of 5N :

hydrochloric acid increnentally. Filter the resultant
5L QAL Dty BS.£4-fofo-Slinyl ol Hpimidariel-4-0re( 2 dpetiayl-pyeay)-3H-

I'ght pink crystals. EXAI\Q:L 109
5- I[ j ( 2; mm@;a@%ﬁbbmlélﬁr @ﬁm@ BefRBEHORE | i dazol - 4
S R D B L P B Sacl o

nitro-pPridiA-2c43 gbodimethyipropyipapine($Pg neg, ﬁ@éﬁ@pl)@pplﬂ[%%?@}]@fli_um

4-yl]-3-nitr ridin- 2-yvll-(2 ' . :

oncobti e RE et b TR ek e

suspetglaigl(l }l}rgh%g}a gh! Lﬂ(ﬁ s?ﬂiﬁ@é‘fﬂ%& énd 86 fteBtrate ub@erfadiced preSsure.
urvy.” _gt tthe teaction mxture until starting,

DissdFes B réiduesin 0fisarmedus «lowiol arbireas 4ETGOFhICERCIAYS %&uglocyanogen

roomtenperature, guench.slo ne
ooy R e 1D ht stk e aspous
react{o'nb’&iﬁ{ %atu%}gteﬁ USRESS NAH . aA eedthiledcetatepmd watettodasselve all
an ethyl "acetate washes. Separate th rs_and
solidé.h&ash grenirgarliajever quce ivithaatiraied aq%&?&égﬁ ncepy 1&*@%‘%‘“‘1

‘aquegmﬁ%lf gllalﬁ%@é I\%AF% (2% e gﬁ% 8&1{3'85@&6 ufid EaReE @fdsﬁir@.dSubj ect

_ ure. % aqueous et hanol an
the r&YRRAGALdRLR Fredouré $0i6a pe, chiord@ography elptiog wifhiSPfe etBYk he

resul t id d ' i
scctad@bbtbiib Wih Sgeuent 6| 2o SIS RemEar ot MG/ EHaCl) to
provfc#?g@—t%ﬁ%l%-@ﬂuéﬁ%&ﬁl‘éﬂ%l?—lﬂi-i@rﬁ_@ﬁzb@éla}l]—35(@J2Ldiﬁleth%§topyl)-

rgani ¢ l'ayer three times with saturated ueous
3H-ii?&g%3lfg[eﬁﬁp-?]e%y;igfn-m7%gh¢ a$ f brasyn foaﬁb(léémgeﬁﬂ%aﬁf@gb nder
{ i i

B o
dim&ﬁﬁgir%né@ﬁ-iﬁiéaz% 4,6 BN yRiERDivearhine e Gefha@hl@hter wih

provi -[2-q&}i%- | or o- 6-fl uorophenyl )- .
mettanpéudiopic R fodlodad by 1ypppiljzagor 1 I%%%ﬁé]%%‘;‘ﬁlep‘fo&fﬁﬂu}‘% H |
Exai 828k 4 57R1 YT b i VErH)"; found: m/z = 421.2523 (M+H)".

.NMR (DMSO-d): 87.85 (d, 1H, J=7.9 Hz), 7.85 (d, 1H, J=1.9 Hz), 7.72 (d, 1H,
J=8.4 Hz), 7.62 (4d, 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-[2-t_e_rL—Buty1—5-(4-f1uoro-phenyl)-1H—imidazol—4—yl]-3—(2,2—dimethyl-propyl)-3H—
imidazo[4,5-b]pyridin-2-ylamine fumarate

Dissolve 126 mg (0.3 mmol) 5-[2-@-butyl-5-(4-ﬂuoro-pheny1)—1H—imidazol—4-
yl]—3—(2,2—dimethyl-propyl)-3H—imidazo[4,5-b]pyridin—2—y1amine 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. Air dry to provide 145 mg (74%) of
slight purple hair-like crystals.
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ylam ne as a yellowgreen solid (196 60% vyi
Treat a solution of ( ng, oyield).

W(S;(FO]S/OQSMOH or o- 6-fl uor o- phenyl ) - 5- phenyl - 3H | PATYHE29D5/600025

. -50-.

3-(2, 2-di met hyl propyl ) - 311 m dazo[ 4, 5- b] pyri di n-2-yl-am
i ne in nethanol-water with nmethanesul fonic acid
foIIovved by lyophilization to provide the title

ound. mz = 475.2 (M+H) +. EXAMPLE 11
*(feHB‘Jr[ I pater b EU%’&F“% (4-f1 uoro- pheglyl )H23H-i m dazol -4?yl ] -
3- (Iéi?) 2, 3 trimethyl -propyl)-3H m dazo[
pyridin-2-ylam ne nethanesul fonate Di ssol ve
{6 [2-tenrt-butyl - 5- (4-BXMFEHENY I ) - 3H- i ni dazol - 4-y1 ]

sfam(x %)[fggégy{rgfl% (t4 oro lpheriyl)) 1131 rhmrl]deazol -4- gl] -3- (2 2- dlmethyl—

r nr nopoply 3}0@9@&2 a 1b ﬂ&nfﬂ_ laniee tl f nate
di chl gl‘l dg di h dtassotit ) dﬂm 1ainﬁ.v(u} >

th]élsp@g@ﬂl@mg dr al el)( 43%__&0&?1— ghtrlr%rt% %%H#rl\f-)lﬂ—ffﬁﬁgzol -4-

yl]-3tc(g%;(glr aﬁl 1 g%ﬂaf tﬁ? urnﬁﬁl% 4‘353b }iginl DRlating MONO ml acetone. Add

ench h saturated ueou
58 mwesmlgmd ule:@ﬂ)leraaihy tAdd @edm@taé%%%’eﬁgﬁfé]ﬁ Bulgpnt
ite(r) pa I
preciggpar el e P L ora e THE PR T R e Reala, o
mps)aiz @t ed aqueous NaCl. Dry the organic |layer with
S, filter, and concentrate under reduced

pressure. Add 10% aqueous et hanol (13 nL) and cyanogen

brom de (202 ny, 1.99 ok ] ' '
o€quiv) to the reS|due
and stir overnight. Ad not%er 1.5 equiv of cyanqgen

&ﬁ%&% ,5-B1-iekt-Biityl-ar(d- fhmm?phﬁnwl)tlﬂslatdaz@t%a leqfebrdEmethyl-
20 nL). .Add f%@ Ea an% Blesh
d| ssolN@PBd} ?’Hs’a}liifb@[ iﬂ‘?’rf‘\]ﬁré ﬁ “ﬁ%e ST ee
?soWetfﬁ 1651(439{481‘6 ehﬁ@lH ﬂﬂl}damlwqyl]\&ézwmmethyl-
er, 'C'O'hce trate un r reduced_pres
propggbsmfudahe[%b]pduélmbngunwrm@é@u@ngﬁq (R migyjn 5 mL
deloamrég %aaﬁe?? rﬁ? Y o lét;@%g%gvi{ %8 63 gg\{ Pﬂérgﬂfo fP{) e]chﬁle‘&%Ob%M
vongHetttM!: fl%{l{I 411&&]1&12 FRes &Mtk (ﬁi‘bdtﬂ&:ﬂ&icbéldék of If]aslﬁ Fie£) grg for 24
) - 3H m dazo ]pylr(ﬂ zdgahm §.(20.
houSo dréade ayhalspho(lSlSSZ tayt-btgbh §l|ug1)o -phenyl)-1H-imidazol- -le 2,2
d1methyl—propyl)—3H—1m1dazo[4,5—b]pyr1d1n—2 -ylamine dimethanesulfonate.

EXAMPLE 106
5—[Z-Le_rg-Butyl—S-(4-ﬂuoro-phenyl)-1H-imidazol—4—yl]—3 -(2,2-dimethyl-propyl)-3H-
imidazo[4,5-b]pyridin-2-ylamine succinate
Dissolve 126 mg (0.3 mmol) 5-[2—1Lrt-butyl-5-(4-ﬂuoro-pheny1)—1H—imidazol—4-

yl]-3—(2,2—dimethy1—propy1)-3H—imidazo[4,5-b]pyridin—2—ylamine in 2.0 mL 88%
acetone®. Add a solution of 71 mg succinic acid in 1 mL warm 88% acetone*
incrementally. Add seed crystals and filter the resultant precipitate. Air dry to provide
123 mg (63%) of very light purple crystals.

*(remainder water by volume)
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Treat a sol ution of
W(g;o[og/-ot ert-butyl-5-(4-fluoro-phenyl)-3Himdazol -4-yl]-
N 75;7?2 _ o PCT/US2005/000025
), 2, 2-trimethyl -propylsy- 3Hi m dazo[ 4, 5- b] pyri di n- 2
-yl'am ne in nethanol -water with nmethanesul fonic acid
-followed by Iyophilization to provide the title

conmpound. MS(ESI): mz = 435.2 (MH)+ -
compound. ( MtH) +2005/ 000025 - 53-

5-[2-(2,6-Difluoro-phg%%ﬁ PEE 197+ _ph I
5-?ka@_%tmgl;i-(ﬁﬂgbﬁﬂhe&yﬁfEHTrl:Iielht(;lf%y]grg;(l%)fdi%]e)&lnzl-pﬁggl)r—%ISjI-
S dazol 4, RN S it AR diRhlapesul fonat e
{S5lB04 2 0 ¥R Bk iyt 4o o ppiy -iBidizat &
13-, Lyl stopyl2 37 fai oy, 5] pyridin Relapine ip & G- Isgprgpgnol
673ny, 1.4 ' % ) .
Add 3 $nggnc?1bqf@gfq)gm1§°a@1@};ﬁ§; B er%‘( %%glls%}gjaﬂnb% ineftheattly. Add

' ( _ _ , equi v).
seed Hg&hs thE il EAGE k@RI digitdat Alr &Y ar prionglert@ eng &i3%)of very
o c nsunmed. Cool the reaction solution to room
light pexpjesmrydtals.e, quench slowy with saturated aqueous
NaHCO . Add Celite(r) to the quenched reaction and
filter the suspension on a Celite(r) pad, washing with
wat er and et hyl acet atEXABHpAT Hi% the | ayers and wash

h [ '
5P gemannyentuiro iR b e £Es SRR Ay e

under redu i '
n) and Cygﬁg%aggﬁgfgmlgﬁf(ﬂ%%&%gai%@@mmehhano| (14

_ .04 |, .

ggltms‘ddltvé gz@ he (0Ssinched) %mmbmyb%&—ﬂu@mnﬁ?e@ﬂgﬁgﬁ%dwl-4_
ur.at ed_ aquequs  Na ( )i
ST 3cad-aed PR e dan erea i Sg I ain (gRpEy K 058 Heone. Add
120 Jrlf |¥)f 5N'h§/d¥gghf'6ri%%Efﬂriﬁéﬁﬁleﬁﬁﬂ?p HHteNafa resuliayt mietipitMa. ddadry to -
riter,"and concentrate under reduced pressure.

providiedjaeahg (%%)rcefsneweght@nﬂmymﬁ-pr essure silica gel
chromat ography eluting with a gradient of 1.5-3% (2M
ammonia in MeOH)/CH2A 2 to provide

{1 Uor o- phenyl ) 3t | 1 Gazol sde vl - .
5-[2- 2 Griph 6 Hor D 3rPBF By T i A el 8-

glass (289 irg%azéﬁ%-gjp%ig%—zylamine methanesulfonate

Dissolve {6-[2—(2—chloro—6-fluoro-pheny1)—5-phenyl-3H—imidazol—4—y1]-3—nitro-

pyridin—2-y1}-(2,Z—dimethylpropyl)-amine (240mg, 0.50 mmol) in 100% ethanol (10 mL)
and add tin(1I) 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 NaHCO3. 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 aqueous NaCl. Dry
the organic layer with Na,SOy, 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 NaHCOs (20 mL).
Add ethyl acetate and water to dissolve all solids. Wash the organic layer three times

with saturated aqueous NaCl, dry with Na,SQy, filter, and concentrate under reduced
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Treat a sol ution of

5-12-(2, 6-di fl uoro-phenyl)-5-(4-fluoro-phenyl)-3Himd
W@ 254075478 o PCT/US2005/000025

yl]1-3-(1(R),2,2-trinethyl —-pgopyl)-3Him dazo[ 4, 5-b] pyr

i di n-2-ylam ne in nethanol -water wth nmethanesul fonic

acid foll owed by | yophi Iization to provide the title

corrpound MS(ESI): mz = 491. 2 (M+H)+ EXAMPLE 112

pressgre %u% e&f Wgtlft ﬁliuesco (fed \]lqui ?)ge&"s ﬁiéla el dirdiihtda@phy dluyihg with a

rrop azo
grad1ént5)‘fh1533%| (Ql\/DarﬂnmhﬁirmMe(defﬁfHaﬁheg pdvodeal-2-(2-Chloro-6-fluoro-

e B el T 05 SN P i
ylam%%%‘}%ﬁ?%%@éﬂfsoﬁﬁ'(%% Dhetbodioyiid) sol 'n (0.555 g) and

4 vol.) for

M Titehes solbtitsh fd- [%(%Ci{lb)c(aé)fﬂlo(r@phgwl)gS p erggﬁml)ia%& 1}

s b A 2 AL oy v
%s%lfgni‘é'a%tfﬁ}lb\pé&l@y 13@13111111@)&1& o Ptrds‘ndﬁtﬂertm}ﬂmmodndme

nmol) in toluene (500.00 nL) in a on
MS(ESI)eWaat%éIZa(W}él ambi ent tenper at ure. Heat)the °

autoclave to 75C in the presence of H2 at 35 psi (2.38
atmospheres) with stirring at 100 rpm After 3 hours
filter the reaction m EX&MPbEdlOa Hyfl o Super Cel (r)

S [iessBit S ToRES s DO RSB0k AT (IR 2L propyD-3H-

the sol uti r
bromi de (1 glﬂ 4da§6 f4fs- %E?rﬁﬂy?laﬁﬁneﬁﬂéthaﬁ&uﬁyme gen

L Dissbfteai6-[28ett;bubydét- (4B fol | owed_ by Neg_,%& i
red ulf: r [ Sr-eutbﬁu(l um@fme@ﬂh HFHE@"WP}& 3 miEq-pyridin-2-
yI-G(R), %ﬁotfl ﬁy B ta}nplpg ?&mg, 6%7u Obﬁgtlﬁ)%%uefﬁ‘?%nhmtﬂlﬂ and

add ﬁhﬁf)rcﬂcﬁ%ﬁ& Mﬁﬁa&%ﬁ@g né.3 nfméY, S@l]ul)f) Hcm lthe waQ@n ramﬂure until
. ter off solid, vvash

starmg m)ratg\rllalgd cggwnwdd &oof Bgueasiop Selutipn @P%EE%PF@FurEuq%gCh
SIO\W i"‘? i sg@r?tad ai%omgﬁ(ag%. %dt @%}\g%?hg j?i?te d&g@g&gfé‘(ﬁigﬁﬁ ofa
Celifd® pid, Washinghwith watér 41 échyl acBhate) Sepikatk thiz Jayers and wash the
organic layer with saturated aqueous NaCl. Dry the organic layer with Na,SOy, filter, and
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 NaHCOs3 (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 pressure. Subject the residue to medium pressure silica gel chromatography
eluting with a gradient of 1.5-4% (2M ammonia in MeOH)/CH,Cl, to provide 5-[2-tert-
Butyl-5-(4-ﬂuoro-phenyl)-3H-imidazol—4-yl]-3-(1(R),2,2-trimethy1—propyl)—3H—
imidazo[4,5-b]pyridin-2-ylamine as a tan glass (158 mg, 29% yield).

Treat a solution of 5-[Z-Le_rg-butyl-S—(4—ﬂuoro-pheny1)—3H—imidazol—4-yl]-3-
(1(R),2,2—trimethy1—propyl)—3H—imidazo[4,5—b]pyridin—2—y1amine in methanol-water with
methanesulfonic acid followed by lyophilization to provide the title compound.
MS(ESI): m/z =435.2 (M+H)*
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7.64 (IH d, J = 8.1 Hz), 8.73 (2H )
Toa(in g ) (2H, bs). MS(ES-): mz

W@202/0254D3 et hyl - propyl ) - 5- (4-f1 uor o- phenyl et hpeyUF2085H0

i m dazor 4, 5-bl pyri di n-2-ylsgm ne Add Itori e%/hyl am ne$ samoneas
(27.10 g, 267.80 mmol) to a mixture of 5-brono-3-(2,2-
di met hyl - propyl ) - 3Hi m dazo[ 4, 5- b] pyri di n- 2-yl - amm’ni u
m brom de (25.00 g, 68.67 mol) in ethanol (25 nlL) and
toluene (75 nL). Heat to 70-750C and then add Pd(QAc)
2 (0.15 g, 0.69 nmml), triphenyl phosphine (0.72 g
2.75 mmol ), and coppeEXANPLEdilde (0.13 g, 0.69 nmol).

Add
s 2 300 e e DSBS 551 g

m nut ep?()}?ﬁfj%ltlﬁﬁda[gsm Bidgiaf- ijmﬁlgaﬁﬁumhenﬁfoamieut i on

after dd| ti onal
;1 (%lls%ma{cmpm@ @dmt@pber(yl) H(4flugrp-geniprdt imigdagadi-gi3-
nitro-pggém!rzgpnﬁﬁrﬁlaf%% trtuge y qg' g’}{ @%ngl gyl OI)QQQbO%he

ethanbf 1r5q{%I(T)2£1ﬁfHa%rtﬁf(H)” &chlEhH& 8ihySraspE sy, 618 ramgl, mzm Hq:at the

d
react;é»h&ﬁlsture uatil Sﬂ@“gg@éteif( ’@1212 rcgk“f’t{ﬂ% g?ﬁ%ol &‘e(%%%g#)h{tlﬁ% 16 §8bm
tempgr%?&é&%ﬁ% n@gw gwpgaré@fa*e‘a%tg{lgﬁ N BRoAFdAFBERRRE to the

quen%kfe(izregctgheny le F ik ggéﬂ-e)?}sl—ll-g? %ﬂg ESze(l)litedr® pad washlng with water and

ethylla¢edath. rSeparpteahe hatyel(s aﬁd 3@slyfheagathe b;yelt wtﬁa satpraged agyeous

e b e SRR Sy P R i
press‘Qﬁaé ehad 33% a'@jbéo&%ﬂiaﬂ@l q 14l pdod oymﬁdgesﬂommldn gaﬁ mgod A mmol,

tenper at ure. lter off solids,

1.5 canit) t sheum:l@e anédsuc everpichs Ll safpted 0 8%%98% fgiio, 20
mL)D%§% gg% t§ a@% &}g%ﬁgoe(?];go %Pﬁﬁﬁi@ n Wasﬂl *ﬂ'leNMgaﬁlB (M%leMsJZwuh
satulzc\te%%qﬁeé’l% Nt dipwith/N4S | Filterd and]conc;ntgatwl)der yézclglgeg;pl@qasure
Subj(ect the residue to medium pressure silica gel chromatography eluting with a gradient
of 1.5-3% (2M ammonia in MeOH)/CH,Cl, to provide 5-[2-(2, 6-difluoro-phenyl)-5-(4-
fluoro—phenyl)—3H—imidazol-4-yl]-3-(1(R),2,2-trimethyl-propy1)-3H—imidazo[4,5—
b]pyridin-2-ylamine as a tan glass (289 mg, 43% yield).

Treat a solution of 5-[2—(2,6—diﬂuoro—pheny1)-5—(4-fluoro-phenyl)-3H—imidazol—4—
yl]-3-(1(R),2,2-trimethyl-propyl)-3H—imidazo[4,S-b]pyridin—Z—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—§_egt_-buty1-5—(4-ﬂuoro-pheny1)—1H—imidazol-4—y1]-3-(2,2—dimethyl—propyl)—3H—
imidazo[4,5-b]pyridin-2-ylamine dimethanesulfonate

5-Bromo-3-( 2.2—dimethvl-propvl)—3H—imidazo[4,5-b]pvridin—Z-Vl-ammonium bromide

Stir a mixture of hypophosphorous acid 50 wt.% aq. sol’n (0.555 g) and 5% Pt/C
(2.5 g) in H,0 (20 mL, 0.4 vol.) for 10 minutes. Add solid VO(acac), (0.420 g, 1.20

mmol) and stir the dark slurry for an additional 5 minutes. Charge this slurry to a mixture
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| -r2- Am no- 3- (2, 2-di et hyl - propyl ) - 3Hi mi dazor 4, 5-
ridin-5-yll-2-(4-fluoro-phenyl)- )et hane- 1, 2-di o’ne Rldgy
WORBSH7TUBR. 7 g, 687.05 nmmol ) and NaHCGB (14. 4 BCT/USDOH100025
mml ) in deionized water (54524 nL) over 5 minutes to a

stirring solution of 3-(2,2-dinethyl propyl)-
5- (4-fluoro-phenylethynyl)-3Him dazo[ 4, 5-b] pyridi n-2-
yl am ne (110.76g, 343.57 mmvol) in acetone (3665 ni).

of 2- (?%g@n%f@?prggﬁa@in% ;ro—(q:%r%{nogzyr Q%L: &g@@?j%bw:%mol) in

3 hours and
tolue 09BL) 18 o SRMrdrARRIAE ut @mbiddcke watat e Healghe ageclave
I}@gos 1,800 nL) followed by Et Oﬁ\cﬁ@b 500. nL i ?

to 75%@irethe (pBesEﬁ)@ ofil), at B Ipsid@.- %mmg@he{;&-ngﬂa SWW téﬁ(gg}m After
3 hoqaiqjll(terggga 56‘%2{1@9 pq\%}tglig o%g%n ﬁyﬁ? ?Ier @gg@ %E%@E%@n&%e giltrate

extract aqueous
undet I%ﬁéed%)réssgreaé QnhalEbOhe ovEaltizhase (Z13@p) of thx Bwlangrs Stir the

soluioA 260 acl pyiregcn &bﬁ&é&{gﬁgdﬁg& O TepeDap! owgﬁeﬁﬂfﬁ’eﬁﬁjf‘zso ).
After Elpt i at4§ o¢ Hﬁ’?t@ 92\%%%&?&&:@ ﬁ?é@s&é Qs 0amb@f Kolvent

aceto filter

is col?ﬂé_b)%&ﬁﬂﬁ ISRt msilitstﬂlahd)xe chédteslnd TedulBng Sl]_]@'yml_lt BE €59 mL,

oo ol 5 SSUES BUSE Uy 9T B 5,

and ?lulnggy_}‘?[g%dfgpréls@r@mdﬁ%r iR to @Nﬁ@kﬂ@ 06 g (‘EB%)Zof(tﬁHdesued
) 47 (2H, dd, = 7.5 Hz, J2 = 8.

com;lr&l)ndazasﬁn(ezsldhdbs) 7. 65 (1H, d, 8 0 Hz), 7.97-7. 99

- NEBH30 Mt M50 5 096 (o, 9, 5'4))1 MBS RS (1 & 7= 8.1 Hz),

ter uor o- phenyl ) -1 Hi
764?@&3;—gil%}f)&ﬁgﬁf%p@) SH d2>z/024 5. m dazol-4-v
MS(BEPY indi 9282.9] @fllie Heat a mixture of

| - [ 2- ammo- 3- (2 2~di met hyl - propyl ) -3H i m dazo[ 4, 5-b
idin- 5-yl]-2-(4-fluoro-phenyl)-ethane-I, 2- dFone Tpyr
3.(202BiRAh Y-prépy1$8-(@ Rotoe- pﬁ&%ﬁﬂ@rﬁv&%ﬁw&ﬂo[@ﬁ—b]vmdmd -ylamine

Add triethylamine (27.10 g, 267.80 mmol) to a mixture of 5-bromo-3-(2, 2-

dimethyl-propyl)-3H-imidazo[4,5-b]pyridin—2-yl-ammonium bromide (25.00 g, 68.67
mmol) in ethanol (25 mL) and toluene (75 mL). Heat to 70-75°C and then add Pd(OAc),
(0.15 g, 0.69 mmol), triphenylphosphine (0.72 g, 2.75 mmol), and copper (I) iodide (0.13
g, 0.69 mmol). Add2/3ofa 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
solution after 1 h. After 3h, add additional 4-fluorophenylacetylene (1.5 g, 12.86 mmol).
After an additional hour, remove EtOH 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 lots of 3-(2,2-dimethyl-propyl)-5-(4-

ﬂuoro—phenyletl1ynyl)-3H-imidazo[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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mol ), and trinethyl-acetal dehyde (13.0 ni, 116

in MeOH (650 ni) to refl 1X000025 S56- under nit?ggle%

WO osA%4e  Concentrate under reduced pressure. POI/ESIOVE)0025
residue in EtOAc (2,000 rnk), deionized water (500
m.), and saturated aqueous NaHCO (1000 nlL). Separate
the layers and wash organic layer wwth 1 L saturated
aqueous NaHCO3 (1000 ni), deionized water (500 ni),

then aga)yvag ?’9%@% AR Eﬁ#?te%&qgl i o% hQbbRGefnpSanié.) Filkeheft solids,

an centrate under reduced
wash RXERRURE V\te@er&ﬁld\dkﬂﬁn&@ rdiBcg] messaralatrdd- B ta/prodds 300 8

MIBE (60 niL) and heat to reflux. Add hexane (290 nL
(80%befthe Yesifed coppeinéool slurry to roomtenperat(ure S%II‘

1 -y S

g Bollgtln bl R LgFsad setad yein omvane ez

(3H, 1tn§’ ACNHIG, 1284 Hg), (75894 60120 e).desi red conpound as a
ght tan solid. Purification Step Heat a m xture of

conbl ned | ots of
{41 RmpdTa Y b dpytitnhs- henyl)-

1- [2-311{'
yI-propyl) - I mdazo[ 4, 5-b] pyridin

ethamhaglx%:ﬁi;ﬂieggo(SS 9 g) in MIBE (165 nL) to reflux. Add
FAMESCI BT ko W PR NC OB, AT BT AkielPy

and dry under
deiofifif %8& @585 SN vet 5 ﬁﬁ@téaomrmlﬂgscﬁducaﬁo@ (¥ gmehyl-

e d d
propWH2; (4@%%%phgr&qgg;%%§%1§1§alzo fft54tg]ap8g ol é—ylangne/gll\f?%gog% 57

mmoﬁljl ace}og{e0 3%'6’% gﬁ%s #&d@yﬁ%é%%geﬁ( 7 191 fg fd'ﬂ’&wedﬁay&@\flﬁoh'

(108% ge %\%BQ:I &I_ll}rlﬁtrinll)% g{ze%tl 4t 40§45606 for-3 hours and then cool to room temperature
e S ST
3, S(ﬁ{gﬁg u};’ﬂtlg&h? Be olo? ﬁyﬂo @&géﬁl ca® (vé’asfﬂn'g@ﬁdt a mixture of 9%
MeCIH/EE(DAy 2,p6@mEl)) Sepﬂatnﬂayaﬁa{fzfﬂ‘gat@ APk TACt AGYPOUIS{IET 2x

2, 756 mL EtOSgC Com%me organic extracts, wash 2 x 2,380 mL saturated aqueous
sodium chloride (4760 mL), and dry over Na,SO.. 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
pressure at 45°C to provide 106.79 g (88%) of the desired compound as a light yellow
solid.

IH-NMR (500 MHz, DMSO-ds): §0.72 (9H, ), 3.71 (24, s), 7.47 (2H, 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,J = 8.0
Hz).

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

5—[2-tert—Butvl—5-(4-ﬂuoro-phenvl)—1H—imidazol—4—v1]—3—(2,2—dimethv1—propvl)—3H—
imidazo[4,5-blpyridin-2-ylamine

Heat a mixture of 1—[2—amino-3-(2,2—dimethyl-propy1)—3H—imidazo[4,5-b]pyridin—
S—yl]-2—(4—ﬂuoro-pheny1)—ethane-1,2—dione (25.33 g, 71.48 mmol), NHsOAc (82.3 g, 1.04
mol), and trimethyl-acetaldehyde (13.0 mL, 1 16 mmol), in MeOH (650 mL) to reflux



10

15

20

25

30

nl\/g?;as]m Irnf_) to 4O_Cd (Rermve heat source and add
esul fonic aci 3.14 nm, 47.91 mmol) in E
W@ 1@spt378Ir opwi se over 3.5 minutes. Stir fZ)r 1P¢Ilt“/‘t?§2%bﬁ000025
cooling to roomtenperaturg Add EtOAc (20 niL) and
stir 5 mnutes. Filter, Wa%h solid with 2 x 50 nL
Et OAc, and dry under reduced pressure at 45-50C for
2.5 h to provide 12.62 g (86% of the title compound

unde%_lslg‘ggﬁ\(ﬂrgp{r Sggo@%r%%& ok fjridsesl gd%ér?%ﬁré\gmsog%@ga ¢h EtOAc
(2,008 nL)7 dddniZeBRateRLE00MHL), IndSatifiafid agRédusyatHGOEE 000 mL)d
J="85H), 7.8/ (14 d, J =85 H) MS(ESH: =
SepazhR1ths 1qyKas| And #B1D OERFRE: bm-Wl%}gwﬁEwaﬁ%aque s NaHCO; £1000
i JeisS ) 18 A RRGRY, i iolae ool Jen

L ory azo
dry ofeiONBEO)M T Filienald yormenteatelindsr hedvesd pfessiae & provide 20.08 g of a

dar olsnge g VTSI b RO gl A RO bber
min. g}eeélgz%gleﬁtﬁlrn% Qﬂﬁfoﬁl {el8Rkrafurll Biit!1.25 @f filter, wash collected solid with
-(2,2-di net yl -p_ropyl )-5-(4-fl uoro-phe,n)fll et h n%/l )-?gHi
hexa?% gﬁ)_an%@& dt;]glg%der tidnced yresshieras 4P 1@ avernight fp E‘)’é’fé dgdiryle
c. aci .Q ] [ [
(s o ey oo e s By GO ) "ana aeon ter (9. 7
g, 0.057 nol) at gentle reflux (105-107 0C) with a

.di stillation device overnight. Distill out volatiles
_Ru_rl%i]@m%% under(creduced pressure. Cool to about 65 0OC
&l i rpU -1H-
RIS ip a0 SymasminEsA e ea) I
imidﬁi’dlnfﬁ']43L@Q-ﬂih&tﬁﬁmﬂmmMémmaza[ﬁoi;b]msidéﬁ?-yt@@ém (55.9g)in
reacti on m xture to.anbi 0 i
MTFE gl ase) it A0SHereatyC mEF AR el SR roblEtyppcuce.
Filte}@@&l?c{, V\(a%g QifilRexa@ @00 ML) BadV@g Wderavéuced tprassaatat 45 C30
0 provide 217.0QCg (84% or the desired Scogirgpound. 1H

provilREBEDg K9%5) eiviBdesined cogrpoumsbas(slighy ign sagdyg (d, / =
ik oo M, ;B8 630k ’

H-NMR (300 MHz, CD30D): 508 Qoft™), 1.45 (9H, 5), 3.79 (2H, 5), 7.05 (2H, dd, Iy
= 8.7 Hz, J, = 9.0 Hz), 7.30 (1H, bs), 7.40-7.50 (3H, m).

MS(ES+): m/z=421.4 M+1D*

5-[2—tert-Butvl—5-(4—ﬂuoro-phenvl)—1H—imidazol—4—v1]-3-(2,2—dimethvl.-propvl)-3H-

imidazo[4.,5-blpyridin-2-ylamine dimethanesulfonate

Heat a solution of 5-[2-tert-Buty1—5-(4—ﬂuoro—phenyl)-1H—imidazol-4—y1]—3-(2,2—
dimethyl-propyl)—3H-imidazo[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 mlL,
47.91 mmol) in EtOAc (10 mL) dropwise over 3.5 minutes. Stir for 1 h while cooling to
room 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.

IH-NMR (500 MHz, CD;0D): 8 0.94 (9H, s), 1.65 (9H, s), 2.73 (6H, s), 3.91 (2H, s),
7.31-7.35 (2H, m), 7.63-7.67 (2H, m), 7.69 (1H, d, J = 8.5 Hz), 7.87 (1H, d, ] = 8.5 Hz).
MS(ES+): m/z=421.5 (M+1)"
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3H); 7.40 (t, = 8.0 Hz, 2H); 3.67 (s, 2H); 2.40 (
! ] ] ] . ] ] . S,

2H) ; 0:66 (s, 9FD.INB(ES+): mz = 355.4 (MHl) +. Ring
wao-00Fmri40h Heat a m xture of PCT/US2005/000025

2- ani no- 3- (2, 2- di net hyl - ptgpyl ) - 5-[ 2- (4-f | )
2- oxoacet yl ] - prspyl ) - 5-[ 2- (4-f 1 uor ophenyl)

3H i m dazo[ 4, 5- b] pyri di n-| -i umret hanesul f onate (0. 62
mol ), ethanol (2.5 L), amonium acetate (500.0 g, 6.2
nol ), and trinmethyl acetal dehyde (84.0 g, 0.93 nol) at
about 70 C overnight. Evaporate the volatiles. Add
ethyl acetate (4.0 L) BXAMPAEeY13(3.0 L) foll owed by

1.0 N NaCH (1.2 L), an i r. O- '
sgﬁﬁ@:@bwhgf-f@@&%wﬂfﬁé—narﬁsgélg A Gt bRy rof AP
ueous p b el . ;
et hyl acet atﬁ gng%’tgse]g?%szﬁﬁ %mggilélmg?ﬁnél%lf\?gmabl ge ? e
2 Autb oK aDodimatint pumyRCH 2 Aorophes) - 1-pEaRcH A P05
b] (3.0;10. 9% 10% bé”\/\eitght ). Filter through a pad of
. te the filtrate to about 1.0 L).
Add£thaRelre 623592 dimengl-bepyl)t5e(4afteart-phEnybethpmy hakd-
~nethanesul foni ¢ acid %éS0.0 1,55 nol) .i thyl
1mld?wé4,é’cbé1t>>(r5‘@@2m&9mmﬁ (1t g&-é%%fﬂ%?%%? %ﬁ'“bw éb%%he )
enper at ur. oyt y _ A
st AL AR S EITRRD oo acen e i 07
g, o.%mgngg%%mﬁg ¢1e{sh1tolﬁécs Mfiqbem@istéiiﬂtionidﬁﬁi@e et gistill
! - 98- ace 5 o Vo i
o estivohah s deseficsh ST ag 53 i) Ad 020
contéh&g%&@?(gg@l %Q@H}Nl;rﬁ%é@ g%)lse \glfﬂggiﬁ((ng?ls lstit_ilzrlaﬁagal(gglarlun% th.e
tem%a)tureﬁt glgau(t @8 °C2id,o0) reagtign ppRureo ggpb(qg]a ’(abgpf’ }}mg_s)@ en in ice
; S . 2.35. . : .
bath((glgougég _rmw&?%sﬁﬂér ﬁ?g‘i :rm&g XVI@F‘%\%}‘%@@, H{LEX%%@EE ng) Xiéhum oven
at atigRnsd et 1Ppe¢RI21€.0eqB4%her e epsiraitdoomposhd Seed Crystal s
'H NMR(300 MHz, DMSO-dg): 8 9.08 (s, 2H); 8.18 (d, J = 6.0 Hz, 2H); 7.92 —~7.98 (m,
3H); 7.40 (t, 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—pr0pyl)-5-[2-(4—ﬂu0ropheny1)-2-oxo-
acetyl]-3H—imidazo[4,S—b]pyridin-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
about 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
chloride, 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 L) and heat to about 65 °C and
add methanesulfonic acid (150.0 g, 1.55 mol) in ethyl acetate (500 mL) in fast drops,
maintaining the temperature at about 65 °C for 3 hours. Cool the reaction mixture to

room temperature with stirring for 2 more hours. Filter the suspension, rinse the solid with
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A master plate is prepared with 250 nL of the free
base of the subject conpound in methanol (0.1M added
W o00ats4mel | s set in a 96 well format. An arr apCDiS2005/000025

acids is dispensed to eachsgwel | i
( hsgvel | in one and two nol ar
equi val ents. The solvents are evaporated fromall 96
wel l's using a Genevac Series |l evaporator |eaving
solld residue in the rraster pI ate An array of
sol ve [ ensed ¢ I
ethyltaﬁ‘?tﬁtﬁ%&oamg& fylg %”Tg eat e u?%S 5@50 v?nwﬂ? 260 gof the

title &&ﬁr%{o?ggga?ngbgl ItO\g/ggct o equilibrate for 60 -
H-NMR (380 MEL, DNE6H i &8@9%[5%??%2% l enlbﬁmiepgg)f‘l 2?66(3 1H, T =
oo L - B AT LS P s s o

ate’i's prepared
151({@?2%32{%@9}51%82 m ofdt he filtrate fromthe rraster
[ eated syringes to the open
MS(EST)evn/pFétzg%(Wll)s t hen al>ll ovvgd to evaporg;ee }Ng”
dryness over night at roomtenperature and anbient
humi dity. The precipitation plate is prepared by
addi ng 100 nL of the fEKAMRIEEfi4m the master plate

usi ng 55C _heated syrin t.o capped
pl ate V\,he?’%neé gﬁ“\' Q%quetg(?)ﬁ? j At nna%ft%%-em %/e%]ltlstgg 200

L A0,
A SRIAB S REpRed B PB0ILL dithefreebatelof Hretubiegt ¢ qund in
peri o%ﬂof ni ne h%urs at rooumte erature, the gg essp

metl&mbb(l()t ToMl) iaddadi to kel dvellacpt ingt KW el £ A arARAL P99 IS,
dlSp aRd m_ea&F V‘f ganP ?n&) kv% glo'lzﬁ eﬂ{t1 %Ql%ﬁ@d TRY SI)IR/@IE@ BRY dviap@rated

e master plate to
fronl AT kduabsieh GenersicrizrieS T dvepdratdr byringgekd rasidye dmfhsapaster

s el v b« PTG Aty Pk Al
thenﬁ]ea‘ieﬁzt g%ﬁgﬂtﬁl Igﬁfr a%dI aﬁow@& td 1@6}5&% 60 - e@etinwed 4t about

es using a Zelss Axi overt 200M
55°¢ NG s%ﬁlpl@ﬁlﬂ(i’@ﬂﬁltdrb@h(bt amﬂaransfenptétammsgmghwells in an

bj ect
evaﬁnr#tgqélgtgemlplf@c%ﬂg@g}a é 2{9:, a gqé)glné @tl al | J}"fgee evaggra?)(()ﬁ ?Pdté B

dark backgroun
e R T g B

syrifig&Ble %Td@hl@emaezlﬁateaad id thian bilowerhtosvap@atekp dagess over night

at room temperature and ambient humidity. The precipitation plate is prepared by adding

100 pL of the filtrate from the master plate using 55°C heated syringes to capped 96 well
titer plate where each well contains an anti-solvent of 200 pL. 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 filtrate 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.



St andard Sol uti on Preparations The ki nase buffer
solution is prepared by conbining 2.5 nL 1M Tri s- HC
wopbbshsy7s 0.1 nL IMdithiothreitol, 1.0nm 1M PEGAS008/000025

chl oride, and 300 nL 1% Trdgt on X-100 and diluting to
100m. with water. 84 nL of this kinase buffer solution
is conbined with 16 nL DMSO to prepare the 16% DVSO
sol ution. The 200 mM ATP solution is prepared by
addi ng 102.6 nL 10 mM aqueous ATP, 25 niL 33P- ATP, and
163.5 nL of 4 nmM aqueous Epi dermal G owth Factor

Pepti de 661- 681 (Bionol, Catalog #P-121) in 5 nL
ki nase buffer solution. The p38 kinase enzyme sol ution
is prepared by dissolving 9.5 nL concentrated enzyne
solution (250 ng p38 enzyne/ nL ki nase buffer solution)
in 1536 nL ki nase buffer solution. Sanple Preparation
An 80 nmM sol uti on of each test conpound and contro
conmpound are prepared by dissolving 2 nL of a 10 n
stock solution of the respective conmpounds in
di met hyl sul foxide in 248 nL of the 16% DVSO sol ution
in a Costar 96-well mcrotiter plate. The plate is

| aced onto c [ Lgui d handl er
?or 1:3 serMiggHﬂéﬁﬁoﬁEm%%E&Aiw ally
di l uted conpound is placed with a Beckman Mil ti nek
96-wel | automated liquid handler to the assay pl ate.
20 mL of 200 mM ATP solution is added with a Titertek
Mul tidrop 8-channel liquid handler. 10 nL of p38

ki nase enzynme solution is transferred to the assay
plate using the Multinmek. The mxture is allowed to
react for 40 min at 30 OC and then the reaction is
stopped by adding 60 nL of freshly prepared 5% gl aci a
AcOH with Multidrop. 80 nL of this solution is
transferred to an "MAPH' pl ate
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using the Miltimek. The plates are allowed to set

30 mn at RT and then washed/aspirated on the Tite];?(rek
woRmsexract or with freshly prepared 0.5% gl acPel/usem@A00025

(1 x 300 m, 2 x 200 ni). _gthe wells are blotted and

100 mL McroScint-20 scintillationfluid (Packard

Bi oscience) is added with the Multidrop. The plates

are allowed to sit for 30 mn and counted on a

PE/val | ac M cr obet g, Fplwre3sh Ribdskat i on counter for
| exenplified co Imitially tested at 10
StandeRSS0t6 @ PiepaStioA0 MM - 1 Musing 1:3 serial

diTutions). Conpound ith_ L C50 )
vt e sl ipnas micorRg DGR dE o o e r
. 1:.3. i al i Lyt . .
75, Bt AR A el erp st 1% T
X-10§%H@gﬂﬁgnglﬁ)i 1o r{ﬂommij weear. deghef diipkinag huffeg sphyiips jsed
undas wer e t j i

comtam i S RIS G pp Tt BB s o

an.l i fi -

ver TPV TLOIGE Aty KL O o g s
25 uff, CPIETPO AN L bhe niM&qkensEpidnayherasthiFabior Reptile 661-

elow. Inhibition of TNF-a in vitro M Per |
681 dﬂi?moblﬁag?? ﬂPﬂZl)tihi5dgl~)kéltﬁls‘éb‘éffﬁr58ﬁﬁioflg§(e) ge;lefagltn eal
extract, 15. casi t.ope or i .Ca -
L e R i
enzy%%&%ﬁltiéﬁ‘{?é\? ﬁ%ﬁéﬂ legﬂlef | @SR Hhffed Béluflon)dn  SB@RL kimnse buffer
.0 st watér) i1s injected into the peritoneal
soluge/i ty of Balb/C female mce. At day 4 or 5 post-

injection the mce are sacrificed and then injected
i.p. with 4 nL RPM -1640 nedi um (Bi oWi ttaker) and the

Sam Eﬁ%&[}%n macrophages are wi thdrawn by syringe.5
0U0025 -62- Cytokine Production Myuse peritoneal

md era%ﬂ"ngmlmioa of eauit test opipauad w&m@gﬁ%fl%?ungr?ae prepared by
adj uste [ [

s S o paSraMR RO LtRR ST e B S B 1

serum
dimethylsulfoxide in 248 uL of the 16% DMSO solution in a Costar 96-well microtiter

plate. The plate is placed onto the Tecan Genesis automated liquid handler for 1:3 serial

dilutions.

Assay
10 pL of serially diluted compound is placed with a Beckman Multimek 96-well

automated liquid handler to the assay plate. 20 uL of 200 UM ATP solution is added with
a Titertek Multidrop 8-channel liquid handler. 10 pL 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 uL of this solution is transferred to an “MAPH” plate
using the Multimek. The plates are allowed 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 L, 2 x 200 puL). The wells are blotted and 100 uL MicroScint-20 scintillation
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200 nL/well is plated in 96-well plates and the cells
allowed to settle and adhere to the bottom of the well
w0 ooosars4reast 3 h. The test conpound or standardI/pSB05/000025
ki nase inhibitor is pre-trgiated using a series of 8
concentrations for 1 h at 37 0C (20 nL/well). The
cells are treated with a m xture of 50 ng/nL
| i popol ysaccharide (LPS) and 10 U niL interferon-g for
i 'Bigdci B d®lch the NIGRigeS ditid slaR6l arerdliosved so sit for
fluid é%%ggfgg&gégkgggayed for TNF-.éﬂg(oddgtion usi %3%95
30 minridrexnied oaedrE/& alaNMiaiobeta Tigx Elétlté]éittw@r?o%@%’g) -Isotope.
(Bio-Rad Bio-Plex Kit - Catal.o 71-G1222 _
| v lsx¢mplaldedysoBrnonads Wﬁﬁ-‘%ltlé{‘%?f’&g‘%‘&% &%S?Caeﬁ%%@%%t(%%w !
L 955 LB S omdolRs Wt Id YV AdedteithBO25rhM were re-
mué%r%'?%%?é‘?dl%go, (())Ogo pg/ m.). 'Fﬁe sanpl es are
tested 8 4 Q¥@e fcohcentrat@DoiiBIM todubaled : bseriat dilytims 301Gy yalues

and vortexed for 5 secopds fore use. A set of t e
were T BEBS A aBaaa RN T coeh e Rl ean L
; egre§%8 unt s e%fem%ﬁti 4 gafl S Ve Rk ssRHGAT, ds@ebdiibed above and

propriate tandard concentrations are_as
wereff@hlgcgtbsihhﬁﬂ,tﬂ@ﬁﬁ 120aR0zyrhe wa00m I65250;1M, Spepifically, the
1,562.5; 781.3; 390.6; 195 .3; 97.7; 48.8; an C s
follopgregmpores me@nﬁe%%@eséﬁ?tia? f@é&%ﬁﬁ@eé aﬁ?%?gag?evgﬂ%g"él d to imbibit
V. M gareusly for 30 seconds. The
ﬂwI%E%P?%é%@ inégégﬁ%ﬁgated beads are diluted to a I X
concentration using | X Bio-Plex Assay Buffer. For

every plate, 240 megfthe-pri=nx beads is added to
5760 niL of Bi o-Pl ex yﬁguff%f’.(n@-jl\d [ 1ipore 96-well
filter plate is bljpckedg wth 10 ai/ well of bl ocking

buf fer. The bl ocki is filt

na buffer

ed through using

a Mllipore filtra
washes are perforn
m/well of Bio-Ple
I X anticytokine co

t hrough and towel e
plates with 100 m
Again, it is filte
of sanple or stand

i on System afed t hen towel ed dry. 2

A A+ kK
O Ul UTIT
X Asééy Bu

-t ptlate with 100
fferand towel ed dry. The

m tao e

Njugabed beadsgs.@re
seconds and added 50

vortexed for 15

ch well ! This is filtered

H dryl3 2 washeés3are

performed on

O- %‘I EX Wash Buff er.

wed I]. of B
ed tﬁrougn and towel ed dry. 50 nL

ard 119 add

This is incubated

Qr

ed tx2each sanple well.

Inhibition of TNF-o in vitro

Mouse Peritoneal Macrophages
1 mL thioglycolate broth (5.0 g yeast extract, 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 post-injection the mice are sacrificed and then injected
i.p. with 4 mL RPMI-1640 medium (BioWhittaker) and the peritoneal macrophages are

Withdrawn by syringe.
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60 seconds at RT on a shaker protected fromlight
: at
setting 6 and then for 30 mn at setting 3 andgt hen
Web@sets4r$ the refrigerator overnight. 3 washeBCEHD£2005/000025
performed with Bio- Plex Wpsh Buffer. Filter through
and towel ed dry. The cytoki ne detection antibody is5
000025 -63- prepared ( 10 mn prior to use) for every
gln?tg gnd ?O Ir(rL of ghe prem xed cyt oki ne detection
L stock is added to 5940 nL of Bio-Pl ex
Qigﬁﬁgﬂé@ﬁﬁéﬁﬂ%mtlbody Di luent. 50 mlL of cytokine
g %&Qsted I@ﬂ%@%ﬁ_i_ll faRehphigesasitesngidvitn e bsmbertometer gl adjusted to
econds a on a shak
5 x 1§ etlbhvglign Shca heAeF 8 REMIERD Fiedaie gt $ii Bline serom.

washes

r f d
200 iR REATL bl e FlanEbas dgeaRULinE andhitfcd 1 the

bottoﬁ? SHUh&§veNrbo4dt 188t 318 The sespeapprvad o‘rcstanéarérp}8 r@p@lr@pmtor is

O mL to 5940 nL of Bio-PI As
pre- tl?ﬁte%smgtaas@n@ﬁ of- SncentEigBHIor d lig%ﬂa {25 %2%!6 h% Cteﬁ}are
6
neataltvigh e EP RGO R TRBP T i AP ST RO U ﬁr’mﬁ*ﬁ% v
shes o@r &, bt 3
o 71 TP W ot o e
aprdﬁué%&ihmﬂiﬂﬁllﬁnﬁh@(pp&e&hlye Buf fer. Standards and
sanpl es are read on a Lum nex machine. These intensity
readings are then converted to picogrammlliliter
INEY hiRaS5 e ba ks ARbHadS B fiCUCMHRIGRHATLEH 2001)
_ ur-par aneter 10gi stic regression
ﬂr? Biifed %&@TTFIQEIOL AaflarB{1ostaridad) tubahisvot Yeeweltphates) is
epresentative nmenbers of the exenplifie
recogsr!;igﬁtgdl R Mstbﬂbtmere(éé@ia@@ ne/mL)ad hgsampliep ate vapiGHed for
uppr essed Cc t
5 secapdbIPRBAITH EHBT PO By CHEb b PFISEY g 1 setof

twel@é%%%L AlleY aRSIafasEWithed tﬂ@ﬂﬂ@ addhatethe afound of oell media
press TNF-a in vitro as tabul ated bel ow. Inhl? i 0
e

showﬂ béllbﬁ addedtosthe epI@oppHe HPSS tandgrphsoncenteations fregs
50.080; 25:80279 sB0B2k)s 13 1 3BB!sC 78R Lidb 6; 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
concentration using 1X Bio-Plex Assay Buffer. For every plate, 240 pL of the pre-mixed
beads is added to 5760 pL of Bio-Plex Assay Buffer. A Millipore 96-well filter plate is
blocked with 100 pL/well of blocking buffer. The blocking buffer is filtered through
using a Millipore filtration system and then toweled dry. 2 washes are performed on the
filter plate with 100 ul/well of Bio-Plex Assay Buffer and toweled dry. The 1X anti-
cytokine conjugated beads are vortexed for 15 seconds and added 50 UL 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 pL 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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mce (5 mce/dose). After 2 h, |ipopolysaccharide
(LPS, E. coli serotype 0111:B4, 5ng/kg) is
wa@eivssnigrered i.v. in the tail vein of each noRGEUSION®000025
hour after LPS adm ni stratG3en the m ce are asphyxi ated
by CO2 inhal ation and bl ed out via cardi ac puncture.
TNF-a/ Lum nex Detection Assay (Bio-Rad Bio-Plex Kit
Catal og #171- Gl2221) Reconstitute the |yophilized
ltsimnemid of remimd%tokimll
prepapﬁd%tnysf?ﬂmﬁﬁﬁr&lﬁ gte {?r;ly e wat er %%ooﬂ%g{o @%
detecﬁ‘ﬁ{] htibodg kloek if ided tsERONIsof BiveRlonDstastion é\éltlb y Biuent.

n, and vortex for 5 seconds bef Labe
50 pJ_Otbf m@dm«ede_t.ecsm aptibedy inpededsndiRsupaied FOLORSERR ‘515 ARY bna

ts of h
snakegieon) aog IR EC TR GUER SABAAGHEES S g e
perfofrﬁéd AWE thSRiNPRx Wish®idfer. 1 ZhBaOfiltered mugl abtoweled dry.

62.5; 781.3; 390.6; 195.3; 977%1 d%@ 2t4£? AL of
StrepD@Erﬂ:)O mjmteeRriotie um)ews@eereéﬁ?r et RRierad B Mg 0
' beads (25 [
Bio-Rigx ,Asa(yt % dg%i[; glg't 8%&.66 131 %Qd& {ola8h Waf and

concentration
| 8 aNakBH fo@er ¢ d:ﬁ?di dioht 3t spttmlgeé anddbien for
mcub%iédlr}gn{gé(? goﬁgﬂg?? %sxed begds Ci% 57%101%1.1? gf Bi ltered
10 mﬁsmyttﬁlgﬁf & wasbiep ate perfrmed Yggh BigPlexa\Vash Ppffer 1sa1(s§1 ere

th 100 pli/wel |l of bl f h
i S T TR B
Stan&z%fﬁ:{ W& arél fééd oRaITh@hiRe2 maalsines Thesetitendityl teatings are then

100 /well of Bio-Plex Assa EUf fer [1%
convteﬂmeto picggrambnﬂldﬂelt rts fbrseshan a E3peigt ﬁt@,n & CEsged in

ds. for. 15 d Bio.
SRS R SO A PR R0,

Rad)%ﬁd&l%l@hotdﬁlcl@ﬂedﬂ /wel | of Bio-Plex Wash Buffer.
ter t

ru and towel dry. Ad nL of ser
anBep®sentatie @FmpREH Pt %%.eéefﬂaﬁa‘g %?OI%EP“HES U u‘ngtgﬁggt%’ﬁlauy a
r RSpevifically, the

s o B S RS B T Lt B R e o ar
fouo%&lngb&ngéurfd@tv&drms@d asdntidibrasplescréedmboyreandeiere deing:

overnight. Perform 3 washes with Bi o-Pl ex Wash Buffer.
suppFedstNE-ptinoifghasiabulel6ddrlonty . Prepare cyt oki ne

detection anti body (~10 mn prior to use) for every

plate, add 60 niL of the prem xed cytoki ne detection

anti body stock to SEAAMIPLH | BCq-(RMEX| Det ecti on
6 <9.1
9 1.2
11 2.4
13 <9.1
18 <9.1
19 <9.1
104 6.3

Inhibition of TNE-o in vivo

Compounds are administered p.o. (100, 30, 10 and 3 mg/kg) to female Balb/c
mice (5 mice/dose). After 2 h, lipopolysaccharide (LPS, E. coli serotype 0111:B4, 5
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Antibody Diluent. Add 50 nL of cytokine detection

anti body and incubate for 60 seconds at RT on a shaker
wee@setuesl fromlight at setting 6 and then foPCBOSI0051000025

at setting 3. Perform 3 wasles wth Bio-Pl ex Wash

Buffer. Filter through and towel dry. Prepare

strept-PE ( 10 mnutes prior to use) for every plate

add 60 nL to 5940 nL of Bio-Plex Assay Buffer. Add 50

mg/kgglsoaf g&fs?@%cﬁw Ghh e b&n%@@ibh%bﬁsealﬂﬁlelhmub@ériﬁﬁ)r 60

con at RT on a shaker protected from/i at
admiaBthiiogthe micd aterasphyixaated by FOn l%haléﬁ@tﬂtﬂinﬁé’lesig oybYEF B HRAS

washes with Bio-Plex Wash Buffer. Filter through.
punci€-syspend the beads in 100 ni/wel | of Bio-Plex Assay

Buf fer. Read standards and sanples on Lum nex machi ne.

These i nt ensi ty readi ngs are then converted
TNFpivE agrigey Detectidn Assay ( BﬂeradBwﬂe&Klmm
curve created
e b ar et IR L Spg fosveo o6
well B a?r%sﬁravgl O?O’il{ﬁﬁ iR &ﬁ?@(;@@?@y ggin%)} denyeoeek &b /&conds,

€ exenp mpounds mere tested
incuB&e ef f1¢e-?lﬂok $0 asin daslofortor doreﬂamzenctsrhﬂ:f@g pee- clsahelia yogof fvelye

BTN SR TR T TR
the @égé dﬁﬁ%b%‘(#agégrd%oﬁcéﬁ%ﬂ&s o ﬁﬁﬁﬂloﬁz@ 501008 zayooopm 500;

. Intra-articular injection of{7
6,25008 0253k, 565 B .3 aloées9i$»e97sw@r8e§n 244 perply, Vou<the

can_be. neasured
preweq-mptl—aytg}?:gledzgmjélg?ts ?% uglbr lf61d380| ér?ggﬁﬂsl SiRhSthe
antllc {oRine &)n?ljgﬁteﬂ'lie@ds% arlec &iﬂcblﬁttettioﬁi wingel 0 Bg- P];emAgssamB@ffer
n rapi dly determ ne whether an orall %1 t er ed
For ega(;rp plane 2ddg4a uleffﬂlefcpredﬁm% beagls Mﬁ%@% %H? glé% gf?ﬁsAéSS%BUffer
synovi um
plog s ere el e A g AL AU R Sk, Py e

the l\.(l%git(lﬁg %uﬁf%%mﬁ?&f@%lgﬁhg%}yskwg@S?g@elfiig@ ]P\;ﬂenm B)ashes on
the BABDP1KEG)wiar 200 yl/wehef Biodtlek Aseary, Buffermn tpEldry Wgytex de 1X

aniaetkmacmvanadbaeiioir b secsndt g BleEs E LW Fiflethrough
and towel dry. Perform 2 washes on plates with 100 ul/well of Bio-Plex Wash Buffer.
Filter thru and towel dry. Add 25 pL of serum sample and 25 UL 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 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 ﬁrior to use) for every plate, add 60 pL 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 PL to 5940 pL of Bio-Plex
Assay Buffer. Add 50 pL of Streptavidin-PE to each well and incubate for 60 seconds at
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10 mL of saline. After two hours, each ankle is

| avaged with 100 nL of saline. The |l avage is collected
wanpwserared at - 80 0C. G oup#l: Vehicle PCT/US2005/000025

(1 9NaCMC- 0. 25%ween 80, 1 g5, PO G oup#2: Test -

compound (1 ng/kg, 1 n, PO G oup#3: Test conpound (3

mg/ kg, 1 nL, PO G oup#4: Test conpound (10 ng/ kg, 1

m., PO G oup#5: Test conpound (30 ng/kg, 1 ni,

RT OEQ? g%?irab %CR%EE) FroH] ﬁ‘%}‘é’t §e|_?_tr112ga§ erxgtﬂ‘iéi\;im E?Jhi(%/%lgﬂitgbmbﬁﬁd Poe]fform

3 waEDANRLIEB kGBlep! N&S@Bhd?adfea Hitse threyein dRersuspamd B 1Bf

100 Wb e R AP, R By ar s R e o

mac %: it &%@{ﬂng rkdings %reotlHEﬁb&ﬁﬂé‘rtEd %’@rhbgaﬁvmﬂhﬁtaﬂuﬂ' iydeased on

tion, Rockvil e cells are
a 12{pmﬁﬁtutaadandrcuﬁkl\dreatm@u9h@ﬁt@| mm&pé@&@ﬁ%@ﬁfﬁwgﬁﬂi frgFession

f. .seru e
Plet}l?gr(@é% ?’ Eed‘ l‘éa?ﬂlgﬁrg} P hlg K AQ ponen? Cglrc}éivz\ﬁ‘wiopﬁgge by
geRlehRsét¥iPe édBdrs 0ftthe \éﬁsrhplﬂfléd/\lcmﬁpoumdsmm elm:’;teémsentlally as

resuspended in serumfree RPM - 1640 medi um er
describad elovefand isappresse@ TNE-¢ & e stk andsqs il % he compound

T T o ORI

mgﬂ\%}ocul um vol une per nouse is 0.2 nlL (2,000,000 cells).
en the tunors reach 300-500 ng, the mce are used
for target inhibition studies at either a fixed tine

(2.5 hours) akker opofr, SOMPOHTPS WERLIPRE. "

phar macodyna are col |l ected
at lﬂt}ﬂé Eftf?:lui%r b1 ER0AQE NP8 1410-18t ankoes iducss th]e%ynthésls af ANF8x,
ter conpound treatnment. Protein Extraction

t Whlémdaﬂ Mﬁﬂuﬁldah sraial $aveed flnsk High l¢vebst of NS 0cpse dotpgiakle

wiogog e oo ke IR R S50 iy
deterBShe \whAerPnRMBCRiministered compound has an effect on an inflammatory
response in the synovium.

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
(1 mg/kg, 3mg/kg, 10mg/kg, and 30mg/kg) orally. One hour later, 10 pl LPS (10 ug) is
administered intra-articularly into the right ankle of each rat, while the left ankle receives
10 pL of saline. After two hours, each ankle 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 compound (10 mg/kg, 1 mL, PO)

Group#5: Test compound (30 mg/kg, 1 mL, PO)
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homobgogeni zer in an extraction buffer (25 nMTris pH
7.5 containing the follow ng protease inhibitors: 10
worglos7i4egipept i n, 10 ng /nL soybean tryp- chynoRCH/PSI005/000025

inhibitor, 10 ng/ L N-tosylgsl- phenyl al ani ne

chl oronmet hyl ketone, 10 ng/nL aprotinin, Na-p-tosyl-

argi nine nethyl ester, 7 nM benzam dine, 0.3 MM

phenyl met hyl sul fonyl fluoride and two tablets of Roche

co

B e U
Trealiftsoici ﬁmcv?patdait@f E}L@Mﬁm“sum provédedardoge-depapdamy inhibition

- ni tropheny| hat e, okadaic acid, 1 nM

ofThﬁFcﬁﬂéwgqsilSrWﬂ? @59156}@1 gophosphat e; and 1 mM

dithiothreitol, 15 nmM EDTA, 5 nM EGTA, 1% Triton

Xl CCand 150 m\/l NaCl ). Tissue |lysates are cl eared by

cent ri f (BI&Fil0Mdlamoma BirpetddiAPKAPAK 2 Phesphorylatione at

14, 000 1
{r ansoRdamepma A ne foriigecs HomaF et g Sl e
Coll%}?ons R%QK\H %9 %@'C@llé Brelcuftied iMRPVIIESA0Ghediing suppiemented

qui c 't haw t o about 80% conpl etion in | ukewa
WitnE0% fotaltcatf ssawmpl B eale gpdveie gtivitn arekary e5tedutIgt thet pppential

I
L L

serubl-888 RPVECTHAD ngsliiuth C Taé ugebtudfedatda delpriotietermined using a
concentrations are neasured_usin

henesiagircs g Ss 6diontgr BEThe 1881% A B el SpPtPgapsty in
nong g?g%lg {)%ﬁ&ﬂuﬁﬁﬁlﬁﬁé gizﬁﬁ&[ls%qy@b'rﬁl?@ 900,000 &gls). When

equ urme of SDS sanpl e
the Ruidrefeach 3@@1&@@1 rrtgothehmcp ptused faangacinBibiinn svedieseat either a

~a wat er bat
Fixed i @3 gouVEer B ertees pasraregy B B sGihaAL s gk where
the éﬁ%ﬁ%E&%Eco%&te@&qn&ﬁ@mrﬁupsﬂnmt , 3i6} 9,021 5, udndﬂ@ H)NEr p.o.
nmenbr anes nbranes are bl ocked in 5% BSA in TBST
con(pbﬁndm‘eatmest pH = 7.5, 500 nM NaCl, 0.05% Tween 20 and
0. 02% sodi um azide) for least 1 h. The nenbranes are

then incubated in primary antibody at 1:1,000 with 5%
ProganExmactipa e lepynedlolgpalydhaker “wi th 80 rpmat 4 0C,

Menbranes are washed 4 X, 10 m n each, wth TBST.
Tumors collected as described above are immediately snap-frozen in liquid

nitrogen and stored at —80°C. Tumor tissues are homogenized on ice using a Daunce
homogogenizer in an extraction buffer (25 mM Tris pH 7.5 containing the following
protease inhibitors: 10 ug/mL leupeptin, 10 pg /mL soybean tryp-chymotrypsin
inhibitor, 10 pg/mL N-tosyl-L-phenylalanine chloromethyl ketone, 10 pg/mL
aprotinin, Noi-p-tosyl-L- arginine methyl ester, 7 mM benzamidine, 0.3 mM
phenylmethylsulfonyl fluoride and two tablets of Roche complete protease inhibitor
cocktail; following phosphatase inhibitors: 60 mM beta-glycerophosphate, 1 mM
sodium vanadate, 10 mM sodium fluoride. 20 mM p-nitrophenyl phosphate, 1 pM
okadaic acid, 1 uM microcystin, 2.5 mM sodium pyrophosphoate; and 1 mM
dithiothreitol, 15 mM EDTA, 5 mM EGTA, 1% Triton X100 and 150 mM NaCl).
Tissue lysates 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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The menbranes are then incubated for 40 mn with
secondary anti body HRP (horse radish peroxidase)
weosgare at 1: 10,000 dilution in 3% non-fat PET/KS1005/000025
TBST and washed again 4 tiges with TBST, 10 min each.
The i muno-blots are then visualized by enhanced
chem | um nescence (ECL, Anershan) as per
manuf act Erer;jsfi nstructions. Al prinmary antibodies
ar.e. purchase 1. Si. (P n i
precifife Bl Bid w5l S iTgRR ARk BLOLAY quick thaw
to abS8l §0% FBipleane $n Rikewaipanet he smaples ae piiced pndgsHor esi s

and Western blotting ar, h [ nvi
compiesttBi, BHnGETRE 4 CenEGiEed nangdnit P B RO T R 13
.U i . . .
min. (EAE AR [ TRASreRbat) AR Al @icoBouNd: aid piotetn

concengatidnk hte hedused TMBERIR0-R Bl (Foteiydskay qqggen@olpql%‘@yme serum

Induced Arthritis Efficacy Model Fenale Lewis rats
?lbu{f&Il%PrQFe“bﬂﬁl?c}aé‘i Ri ver Labs) are imunized with Bovine

ty ??otéih ek Rhdt AR ql1iA%8 ATt the Bkt dtioh &dffed. t An aquad qulime of
vol unme of adjuvant (al um num hydroxide). were used.
2X SID% sarapls buffer is ardas tedbe POt sﬁwﬂﬂww pa yajgEoath for 5

. the emrulsion intrad [ |y. d
min.fOR & Of ofein R FSeL s S BF B SoiR: STE20000
gradgp%? QP@LI‘“&GE%E:I hel SARE RGeS BitrocdlifosedNE) hegibratas. NC
evel op arthritis écharacterlzed by .s II%J 2005/ 0815
memtB8aes|araigoelked in SGnBES B Be(2mMol s gﬁlﬂ eg)é%?%rrﬁfﬂoﬁ% ’

. _0.05% aifi%pg?%‘rsl%(? {)Ibg% stogﬁllnfh %%ﬁ%) foMTYR 122 TR e dBBnER AR tRée

( _ uted 1 ni ive treatnent groups at the
incubhied tin piimas @tibady durl:1,080 s 5% BatneEBIkovernighhewd

sl P 50 BT - VAR B AR et T oeEbe ST
The &858V ard tiTh indiBateBirsk 20 hth #aN Secondary antibody HRP (horse
radish peroxidase) conjugate at 1:10,000 dilution in 3% non-fat milk in TBST and
washed again 4 times with TBST, 10 min each. The 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 TMEDs = 3.59 mg/kg

Rat Collagen Induced Arthritis Efficacy Model

Female Lewis rats (=190 g, Charles River Labs) are immunized with Bovine type
1I 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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Group 2 Test compound, 5 ng/kg, 1 n., PO Bid xl4
G oup 3 Test conpound, 15 ng/kg, 1 nm., PO Bid xl4
wW@@sfp7478Test conpound, 30 ng/kg, 1 nl, PO Bi BCKU#2005/000025
Goup 5 Prednisolone 10 ng/kg, 1 nm, PO qd xI4 Ankle
di aneter is neasured with-@alipers 5 days a week and
recorded. Data is expressed as the area under the
curve (AUC) generated fromthe conposite inflamation
scores and statistical analysis perforned._The
ling aS@RRAcbfakic EXBARLEKLOKroms 2ifo d¢ dayseaigs the fgst ynmunization. The
scrj bed above a exhi bi =: AEh#
rats ayegequally sistriuigd ig .thqa'pgﬁt%ﬂo@fsﬁﬁ’ﬁe@%g%%%g 2 ABhlifhs and
treat %a‘ﬁseiﬂhiak&iv@ﬁﬁ bR rhSdREEhRIMoe U4 difevwever, or al
admnistration is not the only route or even the only
Treatmeﬁfgpup&:l route. For exanpl e, transder nal
adm ni sg.r.at.i ' [ $nWRD
Grougle fo?%‘_‘et{“?lﬁ fe{%@&"‘?‘(ﬁ?"é’ﬁ{% bozlltu [({ggt(?%%%gvghﬁhfgg?ci ne,
and t hepjdnt 1p¥8R0uUs route may be preferred as a rrattér
Grou?fZ CONVEQL BREFoRId, § ehglvildnpoR@ Bidadl4conpl i cati ons
Grou % at edpl 0 QhaburRd TS Rightd, atrhDPO,Widxadnds of Formul a |

Group yr gl S?%s?ﬁ%@ﬂmd% §6 & ,QMHEO,F&HGQY’:EIPGOUS,
. i r yect [
Crougay t i gﬁfgg?lé?lpgéﬂns g.m%hped)’ﬁg{}?lé of aad:n'oﬁit gt Ir gti on
may be varied in any way, linited by the physical
AnkIRTEREL L 18 Sncafurbdiit caligars 5ldeyscoweanarsireeorded. 1 Bata is expressed
patient and the caregiver, and other relevan .
as the areaumgderthe eerve RAFCH GeRn2 d ?Iﬁg} %ﬁ CampPsiig Dimation scores and

Cl ences

'stati%ﬁéﬁpglgg%sitp%% NBE ki Qnptih8 9f BXANPEBADY walhested essentially as

I'’cal conpositions are prepared in a man
desciBd atioveand exhibinel PHNER0 et § M&@E:d-ﬁhe carrier ng:
exci pi ent, nmay solid

i ent nay.be enm ~solid,, . i QUi
Qi g SaRpRoygtS 0L 1 i RVloflt referred,
Hovx%%%:n{, Kﬁal L RArEdi80h is RUihOGI1 rRE bi @ven th oy prgfereett wuter dor
we nown in the art. The phar mapeLit i.cal .co %si ti an
exar{rpxy,_ mllsddapul adinindstratipm mayibgyaradssipble s%p@m”%f 0 ag Torgetful
opi ¢ .and_may.. i1 ™ -
: 4 MBY3i08 A ShataRub Foutbimah BeippeFerrtd
Or P§ Hgmf %_?Or]r‘l %?un[gacg? et "Capsul es, aer 0sol 3, i r??al ants. 8
mateHBP&SHVEREA@Sor t6 @l dlll iporatialsuspicsianselasd to pral administration.
Compounds of Formula I may also be administered by the percutaneous, intramuscular,
intranasal or intrarectal route in particular circumstances. The route of 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 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
oral, inhalation, parenteral, or topical use and may be administered to the patient in the
form of tablets, capsules, aerosols, inhalants, suppositories, solutions, suspensions, or the
like.

The compounds 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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|'i ke. The conpounds of the present invention may be
adm ni stered orally, for exanple, with an inert
wa@ledoaemi479r capsul es or conpressed i nto tabl et BCT/B82005/000025

t he purpose of oraltherapeutic adm nistration, the

conmpounds may be i ncor por &@%d with excipients and used

in the formof tablets, troches, capsules, elixirs,

suspensi ons, syrups, wafers, chew ng gums and the

i ke. These preparations should contain at |east 4% of
therapdigicadndstnaionf tht kempoesinay rvimpotporated; Wish gxqpigats and used

~ _Ingredient, but may b Led d | -
i 9P S RS (B MDY SOHOSH e Do Bt Jesh 05 F2E
gumsgag@p%e 171% o Pllest Elt’ép_ﬁ‘ﬁiigﬁﬂ shRld dumitaimit least Héb ainthenompéurtdne the

ound present "I n conpositions is such that a )
preseatiinveition, thesetiee ingtddidne tow mayheqaript dersprling upon the particular

conposi ti ons_an repar at, ' g
form 33 PR UBLIFHLHOA TGy orB 1o docb 7O B e S e e
amo.ﬁ{t] bF 8RMTompdand ?ﬁéb@ﬁ $n cqrhpdsitions apsuchelsat atsnisatie dosagaavill be

t e i ke may al so contain one or re of thefolllﬂ i Ng
obtaladqll.lulallafﬂr@d dempaeitenssANdPIERATHRAS @5 ﬂ% PIERPRY B%Y%%Oc?py?%g

ce 0S i i . | | i
acoifartbEReol SRR B tbapustiihare, o geoL

MBThOGbIES, allls| copsuled, lochese awt theildalmey AloIeEER ghgor more of

di sintegrating.agents h ,
the Tolope ABGAES BT LA PO g CoT A pg RTBse o and
micré%kggﬂﬂﬁg 'cel'h!alQ&e't, 6AR SirS ¥&bipRats cTRgness wchsise astatk, lactose,

' . c acid, talc or hydrogenated vegetabl e oil.
micrgtiystatiins celldbseanr dicaldiendmosEiafs, dBinteaTakisREen el A

o GRS S iR Gy Lt Rl s s
sl BT eded it et o
N NG TV Cp
polylcs:(?rgtaﬁ%icga)‘ aﬁ$sx9é%génﬁﬂ£dﬁeﬁ@ OB &% | RiesOfas zii'ﬁtnﬁlﬁ\sécdhyiﬁﬂ may be

I qurl er su as pol yet hyl ene f)ycol or a fatty
added dr.a {Qvioeing dgarn gechiasi tpeppﬂrrmntnmythdb;}ﬁg@ylﬁted{rh)é@ng\f; -Veﬁgg.
L G W S
abo{%t&g&leclclg@?& l@zgriw dubh a¢palethineds gxyeira ’ra)fbtty oil. Other dosage unit
forrmgmaj)z/ sontﬁy%ﬂip); (\efim(;l%l %&Eﬁial?%ﬁa)t/ m%td?fif 'theorghy(s)itcgle{orr%%?tcﬁen&)sage
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 addition to the presént 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

understood that the amount of the compound actually administered will be determined



contain, in addition to the present conpounds, sucrose

as a sweetening agent and certain preservatives, dyes
w@easowd4e8 | ngs and flavors. Materials used i n PCEPS20051gP0025

t hese various conpositions should be pharnmaceutical”

pure and non-toxic in the-#wunts used. The conpounds

of Formula | are generally effective over a w de

dosage range. For exanpl e, dosages per day normally

fall within the range of about 0.0001 to about 30

by a ,g;g/s €hnOfn tO AyhGEi Bk fele vt SRWNstaMGEsa nBslipthagendigor kasbe
l'ow the Tower |imt of the aforesaid range may .be
treatetip the chheem radte @f adminisiration. tha agRkGomPRURd 0F ?‘?IPPOL%’QF ger
doses be empl o i : | anel seGérel
acmigieet Doeg FRRPe Pt sl O Ry oS AL AT sebers
j dednilomsmM t the scope of the invention in any
MHhagﬁsﬁ]thﬂ?l be understood that the anmbunt of the
conmpound actual ly adm ni stered will be determ nedby a
physician, in the light of the relevant circunstances,
i ncluding the condition to be treated, the chosen
route of adm nistration, the actual conpound or
conpounds adm ni stered, the age, weight, and response
of the individual patient, and the severity of the
patient's synptons. WVE CLAM 1. A conpound of Formul a
I: where: (V) Xis N, or GRl; Ris Cl-C7 alkyl, C3-C7
cycl oal kyl, (Cl-C7 al kyl ene)-(C3-C7 cycl oal kyl),
-S2- (C1l- C7 al kyl), or -SO2-NR5R6; Rl is hydrogen,
am no, nethyl, or - N=CH(NMe)2; R2 is phenyl
optionally substituted with one or two substituents
i ndependently selected fromhal o; R3 is hydrogen,
Cl1-C7 al kyl, C3-C7 cycloal kyl, or phenyl optionally
substituted with one or two substituents independently
selected fromhalo and trifl uoronethyl;
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R4 is hydrogen or Cl1-C7 alkyl; R5 and R6 are
i ndependently selected fromthe group consisting of
w@08878rkyl ; or a pharmaceutical ly accept abl ePGHIUS2005/000025
thereof. 2. A conpound of Fdgrpula Y : r where: R is
2, 2-di net hyl propyl or 1,2,2-trinmethylpropyl; R2is
phenyl , 4-fluorophenyl, or 2,4-difluorophenyl; R3 is
tert-butyl, 2-chloro-6-fluorophenyl,
WE €1fAINgr 0- 6- trlfluoronethylphenyl 2, 6-di chl or ophenyl ,
or 2,6-difluorophen or a pharnaceutlcally
acdept am@ommwdtoﬁ p@’@lﬂla 3. A conpound of Fornula I’
r where: a) R is 2,2-dinmethyl propyl, R2' is
4-fl uorophenyl, and R3 i > 0- 6-
trifluoromethyl phenyl ; pB) R|is & 2-di net hyl propyl ,
R2'" is 4- fluorophenyl Ns 2 6- dlchlorophenyl
c) R is 2,2- dlnethylpropyF R2'\is 4-fl uorophenyl,
and R3 is tert-butyl; d) R is 2Ro. di met hyl propyl, R2
I's phenyl, and R3' is 2-chl gro-6- fluorophenyl; e) R
is 2,2-dinmethyl propyl, R2" is 2,6-dif|uoropheny|, and
whel3' is tertbutyl; f) R is 1,2, 2-trinmethylpropyl, R2
is 4- quorophenyI and R3' is tert-butyl; org) Ris
1,2,2-trine ylpropyl R2 is 4- fluorophenyl and R3

2,6- difluorop or/ﬁﬁar maceu}dii/\ y accg‘ﬁ:iait/l e
sal he ,
i hw%\ir” )
R4 (ii) (iii) (iv)

mSLe e sl

(vi) (vu)

X is N, or C-R';

R is C;-Cy alkyl, C3-C; cycloalkyl, (C1-C; alkylene)-(C3-C; cycloalkyl), -SO2-(Ci-
C; alkyl), or -SO,-NR°RS;

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, C;-Cy alkyl, C3-C7 cycloalkyl, or phenyl optionally substituted
with one or two substituents independently selected from halo and trifluoromethyl;

R*is hydrogen or C;-Cy alkyl;

R’ and R® are independently selected from the group consisting of C;-C7 alkyl; or

a pharmaceutically acceptable salt thereof.



5

10

15

20

25

WG@2(02/0254a@8 met hyl

The conpound
5-[2-tert-butyl -5-(4-fluoro-phenyl)-IlHimdazol-4-yl]-

m ne, or a pharmaceutical l.ypacceptable salt thereof.
The conpound
5-[2-tert-butyl-5-(4-fluoro-phenyl)-IHimdazol -4-yl]-
3-(2, 2-di net hyl - propyl )-3H i m dazo[ 4, 5-b] pyri di n-2-yla
m pne, t hanesul f onat e, succi nat e,
dlgalea e%n%} ﬁgdfggL oride salt thereof. The
conmpound - N

5-[2-tert-butyl -5-(%-flu Fo-p en NHF | m dazol -4-yl ] -
3- (2, 2-di met hyl - progyl ) - o[ 4, 5-b] pyridin-2-yla
m ne dinethaneﬁﬂLtﬁgaw . A“bharwaceutlcal formul ati on
conprising a conpod 'of any of Blains 1-6 in

conmbi nation with a phar eutically acceptabl e
carrier, diluent or excipient. The use of a conpound
of any of Clainms 1-6 for tlhe manufacture of a

nmedi canent for treating a di sease or condition capable

Whe@ﬁ bei ng i nproved or prevented by inhibition of p-38

Ki Rase, 2;&2@@%&?@) (Z;]{yl 8r ‘139@9}1'1%}9{)1’0@913{ of Claims 1-6 for

t he nanu a nedi canent for the treatnent of
suRéepphdiye, Anﬁumoahemsfl oT Bet-difleowbhenydi m 9 where t he

s ?2(5 elg ttelrtkz{)utyp 30&110% 8- huorguhenlyp |2eﬂ15948 l@&ﬁmoromethylphenyl

2,6-dichlorophenyl, or 2,6-difluorophenyl; or a pharmaceutically acceptable salt
thereof.

3. A compound of Formula I':

where:

a) 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, and R¥ is 2,6
dichlorophenyl;

¢) R’ is 2,2-dimethylpropyl, R? is 4-fluorophenyl, and R¥ is tert-butyl;

d) R’ is 2,2-dimethylpropyl, R” is phenyl, and R¥ is 2-chloro-6-
fluorophenyl;

e) R’ is2,2-dimethylpropyl, R? is 2,6-difluorophenyl, and R? is tert-
butyl;

f) R’ is 1,2,2-trimethylpropyl, R? is 4-fluorophenyl, and R¥ is tert-butyl;

or

-propyl ) -3Hi m dazo[ 4, 5- b] pyr i PBCTIER209$/600025
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g) 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-y1amine, ora

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—y1amine, ora
fumarate, dimethanesulfonate, succinate, dimaleate, or dihydrochloride

salt thereof.

The compound 5—[2-t_eLt—butyl—5-(4-ﬂuoro-phenyl)-1H—imidazol—4-y1]—
3-(2,2—dimethy1—pr0py1)-3H—imidazo[4,5-b]pyridin-2—y1amine

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.



