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The present invention relates to a nethod for nodul ati ng c-Jun N-term nal

ki nases (WbKpio/mmssa nmet hod for treating a subject affl ipctrampovotbeoas di sease
or condition that can be alleviated by nodul ating JNKs with heterocyclic
conmpounds. The invention further relates to novel heterocyclic conpounds
and pharnmaceutical conpositions conprising said 5 conpound. The c-Jun
N-term nal kinases (JNKs) are nmenbers of mitogen-activated protein kinase
famly along with p38 and extracel lul ar signal -regul ated ki nases (ERKSs).
Three distinct genes (jnkl, jnk2 and jnk3) encoding 10 splice variants have
been identified (Y. T. mipaasch B-d) pvRaviges Ruiravk @uvnardel | Biol . (1998)

10: 205-19). JNK1 and JNK2 are expressed in a 10 wide variety of tissues,
whereas JNK3 is mainly expressed in neurons, and to a | esser extent in
heart and testes (D.D. Yang et al., Nature (1997) 389: 865-70). Menbers of
INK fam |y are activated by pro-inflammtory cytokines such as tunor

necrosi s fREBentingddWon21aREh 4 MEMBH &3Hhhdiulating kUud N-teASinWElihasaS(INK),
environnment al stresses. The activation of JNKs is nediated by its upstream

ki nases, Mdametheld fakipating asuliest affistsdorigh ¢ flisedse ar gmdifiep thaggamse and Tyr - 185

(B. Der| ] @9%13 MKK4
and MW7 %geglagéd@lcl??d\}lag%eglg Syﬁglg?e\;e sgc g%s Oruég% |nlg§eglgl,oﬁl nclu ing VEKK1
and MEKK4to nwepidmd:lrcwg'ch:pcnmnduedseanldelhmaﬂlacsmtmamqm;mﬂiﬂionmdm[iriiingcseidt ext (D.
Boyl e et al Arthritis Rheum (2003) 48:2450-24). The specificity of JNK
si gnal 'ng qn%ﬁ &8?1“ eved by formng a JNK-specific signaling conplex
containing multiple co onents of the kinase cascade 20 using scaffold
proteins £ ¢ élaﬂﬁmm 1 kngasi(MYKprast Bepmgerp of Hnﬂag%%@tle@te@protelwlﬂnasec;e| .

Biol. (19 K oles in
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JNK is believed to be an inporta nflarmatory,
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devel op debi litating joint damage and def or matl on, Sever i nes
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arthritis Han et al (20 supra) or in mce wth collagen-induced

arthritis(1Pf) 18ai2barty BYKshave bgen\@dwmﬁ@maqum@g)nt 1111654596136@73}10éﬁ edtively
protect ed ling by
i nhibiti nféﬁlg%&ltéyatpoﬁan%eqlg%& 1 tr g@@ﬁ‘a e exgﬂé@ﬁ%@@g r%?g}%@

defi ci enttranscrq)tmrfectqnalsmdhadsIchuprthe eahptheht draciivitortprotemt ¥ (mu) damilypahd showed

bl | moen DEEnRT I pr Tt AR aT Rl ul B [Hi D end RETE LB Nifrinasged § L

f unct benabhyis, nedumsbantiuWbisdh ($683) N5 5268 DyleRadtRation SOMNKS isibRIiERIS Ke
degradation, inflammation and paw swelling. Therefore, conbined inhibition

of bot h JNKIPQHANJRECHATEN e pYtoIPEE, Nfampgiary.dactabslic sfouelpgicad disaeseapy for
RA (Z. Fb@eﬁ&séﬁcm%ﬁﬁh?ﬁ't's Rheum (2002) 46:818-23). Asthma is a chronic
i nfl ammat ory di sease ai rways, characterized by the presence of a
cellular inflanmatory process and by bronchi al hyper-responsiveness
associated with structural changes of the airways (B. Bradley et al., J.
Allergy din. Inmmnol. (1991) 25 88:661-74). This disorder has been shown
to be driven by many cell types in the airways, including T |ynphocytes,
eosi nophils, mast cells, neutrophils and epithelial cells (J. Bousquet et
al., Am J. Respir. Crit. Care Med. (2000) 161:1720-45). JNKs have energed
as pronlslng therapeutlc targets for asthna based upon. the recent
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30 Expert Opin. Enmerg. Drugs (2003) 8:71-81). It was shown that |INK
inhibitors significantly bl ocked RANTES production in activated human

ai rway srmwot2bioombizs (K. Kujinme et al., J. Immunol. (2000CTAEP401802208£8) .
More inmportantly, the INK inhibitors W 2010/097335PCT/ EP2010/ 052084 - 3 -
showed good efficacy in chronic rat and nouse nodels for their abilities to
reduce cellular infiltration, inflamm i'on hyper-responsi veness snoot h
nmuscl e prollferatlon and | gE production ( et al., Eur

Phar macol Rhquiggny ax @reﬂsz(ﬂé)assa systengy ﬁ@?lﬁn@lﬂneﬁseasea?rharasteﬂma%%@vc (2003)
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allergic inflammtion, airway renodeling process associated with
hyperresm@ﬂ@mu@hESBﬂwﬁheneﬂd@%pmbhmead@BbﬁwV@wpé@mhmmmywu&d@n@gnméd to be
benefi ci aﬁlleﬁ]; or .t he treqthrreesngf af ﬁ ol gldl bet tes vﬁ the ?utlarse“ ous
and preva ent n@?a% Fseasere ggc?t‘erl 28%11 % AUl I 8S| s?gmce and
insulin smaﬁimﬂnnod&mtrbﬂgmu@@stahaf emwlaﬁce@hd@hp@mnce bioke h@ivatediyNil ianmmat i on
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phosphor y]r ation Insulin receptor su
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Hirosum et
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m ce. Los®ligggnrdpgrriithyity (P. Gaillapbet ab ke Ger GRAS)(h4idD660Y) effsedydit ed
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gl ucose, reased plasma ins rosu et al.7 Nature
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geneti c di abe nodel istration of either a small
ol scut o MRReH BT oot oSt B Pl R e i P Meitint ool
(2003) 3: 2k pRYivetoltagkMiadutdi Hihkiak ynopeptrihde: JldR)s i@ty et fNPid he | NK
bi ndi ng domain of the INK-interacting protein-21(Jl P-Xég (H Kaneto 25 et

al ., Nat . fuggiépnally ergandanpwith IYK3 3y regalctp (pirrgles iy mirtixdsaradptier bl ood
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recent report (A Jaeschke et . A, (2005)

102: 6981- 8%yitice weafwrtdtitatfcdtiik2thpiapy rRA (4npbintcaalt, Arddrezsﬂhezwp(éo(ﬁ)dl abet es
caused byﬁgt§%§nune destruction of insulin-producing 13 cells. Non-obese
di abetic icient in JNK2 expression showed reduced destructive
insulitis and | ess 30 di sease progression to diabetes, probably due to

bi ased pof#hmgats gHonipwflemmaiery fissasewbanyany olrrarigsed PEBEDIE S84 - 4 -

cellular inflammatory process and by bronchial hyper-responsiveness associated with
structural changes of the airways (B. Bradley et al., J. Allergy Clin. Immunol. (1991)

25 88:661-74). This disorder has been shown to be driven by many cell types in the airways,
including T lymphocytes, eosinophils, mast cells, neutrophils and epithelial cells (J.
Bousquet et al., Am. J. Respir. Crit. Care Med. (2000) 161:1720-45). JNKs have emerged
as promising therapeutic targets for asthma based upon the recent proof-of-concept studies
in the cellular and animal models of asthma using selective JNK inhibitors (K. Blease et al.,

30 Expert Opin. Emerg. Drugs (2003) 8:71-81). It was shown that JNK inhibitors
significantly blocked RANTES production in activated human airway smooth cells (K.
Kujime et al., J. Immunol. (2000) 164:3222-28). More importantly, the JNK inhibitors



phenot ype. Taken together, these studies denonstrated the utility of INK
inhibitors in the treatnment of obesity/type 2 di abetes. Neurodegenerative
di seases,weurotn/m@3338l zhei mer's (AD), Parkinson's (PD) an@&C3tRrPokie/ 052084
characterized by synaptic |oss, neuronal atrophy and death. The |INK pat hway
| eading to c- 5 Jun activation has bqu shown to play a causal role in
apoptosis of isolated prinmary enbryoni ¢ neurons and nultiple neuronal cell

| i nes upon induction of a varjety of stinmuli (D. Bozyczko-Coyne et al.
Curr. Drufovaf geedkelfrgsyng ghignic rﬁagempusq gy fof thpjr a&@)tles @/@ﬁuwilvlah on of
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diabetic mice deficient in JNK2 expression showed reduced destructive insulitis and less

30 disease progression to diabetes, probably due to biased polarization toward the Th2



vitro evidence suggests that .INK activation plays a critical role in
alterations in kidney 15 nesangial cell function associated with glonerular
di sease, woaomawrisati on of kidney .INK in vivo has beenpremreaieasioss bot h

i schem ¢ and nephrotoxic animal nodels of ARF (G ande and Lopez- Novoa,
Curr. Med. Chem (2008) 14:2054-70). .INK inhibitors have been shown to
anel i orate ki dney danmage in renal ischénial/ reperfusion (Wang et al., Life

Sci. (2007) 80:2067-75) and nephrotoxic (G %gl atin or._anti-glonerul ar
basenent PRSARWERE aben fogehiete thesersebessepmnstitekiva pblityof ANK nlaBisers &1 thepj ) |

Transpl anfe.oh&RQf hbddy 4had fighetds! anc et al ., Kidney Intl. (2007)

72:698-708). .INK therefore presents as a novel therapeutic target for the
t r eat ment..and/ or GTprr eve ARE,  Accaor

tion of g I . I NK ul at.ors are usef ul
T ot NAREAGEp PRy B SR Shn ALRIRGREP EART e S FB LR 4R £
I nvent i onchar@wridesbysyeapiodsdnafrodad bfdihg ahd deMD The INK pathway leading to c-
2010/ 097335PCT/ EP2010/ 052084 2 (1) wherein RLis H -OH .-OR or
hydr oxy- | BREFIEI00D113S Y FROR (0P IS ITRIF I AW O 1A P eHHr al kyl, or
et hyl suf gpwkohie Wedrod dadlmulfgle ndurofdthcen Bk upop@eftttionr MEASEREG o sBHRRS, O
)-OR 3 O, ere R3is H Ilower acyl, or an amno acid; R4 i's | ower alkyl,
-NH2, 5 | @wdozadzkgiCoant ptal., Orrrd D DivegealRiPl Neara/nBisoRe (3092HL:3t-4Pbwer  al kyl ;
or a phargaceut.i cal | cent e salt t 20f . The ti rovi des
phar rraceu@?ecraﬁ%“é%%ﬁlé’}sf gltégo“r'lag,()%?réerf’%d(s)%sh ugj'rag ﬁga%}lsgf?o%%éj %lt%ﬁt(% grﬁgﬁét;a?éfgar ing the
af or ement 4 bh&glesAWVPAROMS 3 :4CoiR) ourvdsnteirain canjpasddrived $roaf artitel rhadedndfi on ar e
useful in the treat and/ or _preventjo
10 neurodegenera‘ur\’r/‘e3 IZﬁseases (1\%. Seﬁ))ogto et ai., P Neurochem. (2000) 75:1200-08). For
example, increased phospho-JNKs were detected in the post-mortem brains from the AD
patients. Administration of JNK inhibitory peptide (JIP-1 peptide) in the rodent model of
AD induced by B-amyloid peptide administration prevented the impairment of synaptic
plasticity. In the animal models of PD (MPTP model), elevated phospho-MKK4 and
15 phospho-JNKs were observed concomitantly with the neuronal cell death. Adenoviral gene
transfer of INK inhibitory peptide (JIP-1 peptide) into striatum of mice attenuated
behavioral impairment by inhibiting MPTP-mediated JNK, c-Jun and caspase activation,
therefore blocking neuronal cell death in the substantia nigra (X. Xia et al., Proc. Natl.
Acad. Sci. USA. (2001) 98:10433-38). In addition, in the animal model of ischemic stroke
20 induced by glutamate excitotoxicity, mice deficient in JNK3, but not JNK1 or INK2, were
resistant to kainic acid (glutamate receptor agonist)-mediated seizure or neuronal death (D.
D.Yang et al., Nature (1997) 389:865-70). These data suggest INK3 was mainly
responsible for glutamate excitotoxicity, an important component in ischemic conditions.
Taken together, the data suggests that JNKs are an attractive target for multiple CNS

25 diseases associated with neuronal cell death.

Uncontrolled cellular growth, proliferation and migration along with de-regulated
angiogenesis lead to the formation of malignant tumors. The JNK signal transduction
pathway may not act exclusively in apoptosis, sustained JNK activation leading to AP1
activation has recently been implicated to contribute to the cellular survival of specific
30 cancer types such as glial tumors and BCL-ABL transformed B lymphoblasts (M.
Antonyak et al., Oncogene (2002) 21:5038-46; P. Hess et al., Nat. Genet. (2002) 32:201-



10 of a c-Jun N-term nal kinase nedi ated di sorder, such as autoi nmune

di sorders, inflanmmatory disorders, netabolic disorders, neurol ogical

di seases,wpanm/09a3zd cancer. |In some enbodi ments, conpourd3/ERR@0O829B0SI ti ONs
of the invention are useful in treating and/or preventing rheunmatoid
arthritis, asthma, type Il diabetes, acute renal failure, Al zheinmer's

di sease, Parkinson's disease and/or stroke. 15 Definitions Unless otherw se

st at ed, the following terns used in this Afpllcatlon |nclud|ng t he

speci i catoin hegase Aighal tumgpecpccddNKAAP T 871 IRIWAS ACWdn G19St phthfrust be
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Exanpl es - roups |nc ude not limted to, methyl,
ethyl ‘g‘B%FI Elplﬁﬁiﬁr & RS k- 1%51959/!3 7?%?%2>b@tcwaﬂ%&£{l§¥< M- hexyl
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and ‘acyl ower al kyl .
A Kyt ene RS i ullnd Bl B R ER ot S D SRR TS “one 1 o
si X capboweRtaBoRipRpuRtdAINENadivaRl UNEtRethwdiyval ent hydrocar bon radlcal of
three to six carbon atons, e .g., nethylene, ethylene, 2

2 di et bt R 1T<§reApr{§%H%bnl%fmslawa REQBULERE n roRUIRARBR assobRLY! ene,

and the i I'ene” di oxy"” "neans a divalent noiety o ormul a
- 0 R-0-, whher@aRschmmal tyrephwteage vedli. F har kd mduceAr’oyln’iulmdan@Jsas monoval ent
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herei n. Bﬁﬁmékfﬁén&fsu@ge‘ﬂs e EKi e@ﬁvétf@ﬁbﬂt@@a cﬁtl&alacﬁle ingterdtiond tnedldh@y
optionally substituted phenyl, 15 naphthyl, phenanthryl, fl uoren
i ndenyP, PEHPEREFIAM nfé@maématedd%%gl r disgass pasdyActivation 9y k@ﬁ@ﬁﬁ%éﬁw

am nodi pheoy hag KR ?éi‘)'&i/tbé Hl god¥bhendl Qﬁtﬁﬁ%h%ﬁl@&)‘ihlal AbRICOYAR B ARFRY | | denyl ,

benzodi oxanyl, benzofuranyl, benzodi oxylyl, benzopyranyl, benzoxazinyl,
benzoxazi fmdrMpez Plormon Sivpe éad Ghen. (Beadpi2e4-49). ANK inbinersdere béandi nyl |

benzomor plight i Lc TEAANL GRS SXRRSIN 1o BLOY) SRSALORYBARDY] g Rdthe 11 ke,

i ncl udi ng par oge rrva oaryl
nmeans a n(QOOE))Bﬂlz(m7me eﬁcynetphrdﬁom@((ﬁsmatngorahﬁ@oﬂmuiaﬂgasement rhsahragy  t hr ee

d f 0, S, th bei
0 "It ediosar pedeh g ey e bt YA §ab byl a0 Tzt P Rakei
Exanpl es gfy. h@[a‘ﬁéﬁﬁ:‘ilyﬁzo@w Btd98S708NCINid eherdtbieRitbnds b héddl BRrapeRid @Rl | Y

substituted i mdazoly oxazol yl, isoxazol yl,
for the treatment and/or prevention of ARF.

Accordingly, JNK modulators are useful in treating a variety of diseases and/or conditions.

One aspect of the invention provides a compound of formula I:



25 thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, thienyl,
t hi ophenyl, furanyl, pyranyl pyridinyl, pyrrolyl, pyrazolyl, pyrimdyl,
pyrlda2|ny020HmmIBBe i ke, |nclud|ng partlally hydrogenatedﬂdmmmvnm4ves

thereof. The ternms "halo,” "hal ogen,” and "halide" are used interchangeably
hereln and refer to a substituent fluoro, chloro, brono, or iodo. The term
"oxo" refers to a doubl e-bonded 30 oxygen i.e., =0. The term"ketal" as

used herein refers to a ketone derivative, wherein two WO

2010/ 097335PCT/ EP2010/ 052084 - 8y oxXy groups are bound to the sane
carbon atom or both ends of a gfoup pf the fornula - 0-(Iomer al kyl') -0-
are bound to a single carbon atolk t "am no acid" as used herein
refers to an organic noiety ha |ng“both an g ne group and a carboxylic
acid group. Exenplary am no a ds inclu ani ne, p-al anine, 5 cysteine,
aspartic acid, glutamc acid gl ycine, histidine,

i sol euci ne, IyS|ne | euci ne, gi ne, proline, glutam ne,
argi nine, serine, threonine, waf’ine, tr ophan, and tyrosine. "Optionally
substituted" nmeans that the refgrenced radical can be substituted

i ndependently with one or nor&'substituents, pref@yably one to four, and
nore preferably, one to three 10 substituents as set forth. For exanple,
"cycl oal t | 1 Mps t al kyl
o cal s SrTRRE Ra EHTOR; enRiy Bl L, U R DR B 3RS W
one or rm]nowehylﬂylomymghplamfsnylamammyﬁqnseams bt | SR hatHSe KT i pOikon
include, widhout limtation, cyclobutyl, cyclohexyl, cyclopentyl,

cycl opropyl N\ 2/hydy oxy @yclobutyl hydroxycyclopropyl

3, 4- dihydro yciel ghexyl dr oxyc cIo and the,like. " vi ng
group” medns a group Wi t‘ﬁgffrﬁé r‘rsglg }r%' ﬁ %IW ?@H’é’la\cif}qgséso@wﬁf %Lgylvﬁlﬁﬁ%i t in
synt heti CloRkg@RYICaniA8 MBr i (Iotver lalk§1)amaid; Rf RA 6f lo@PAIRyldbSPpREBaRuUEcHRder
substitution reaction conditions. Exanples of | eaving groups include, but
are not |3qsertekle padt thergplogen, al kane- or aryl enesul fonyl oxy, such as

met hanesul f onyl oxy, ethanesul fonyl oxy, thionmethyl, benzenesul f onyl oxy,

t osyl oxy, Thnhvmhhemkbmmyd&ﬂmhahmphnsmhbnm@Mdmygnmﬂmﬂmn&mhwgwubmmﬂmdﬂed 20
benzyloxy [ X the | i ke. "Disease" and "Di sease

st at e" g@%e@éégwﬁx%ﬁﬁ %@B Synpt om disorder or indication.

"l nert or an|c solvent" or "inert solvent" neans the solvent is inert under
t he condi ¢PBRRUNGs adheoMROSEONHPf the inygnteasEs PisaH i MedEAEHEMART DESHSPER t h,

i ncl U(ib ngoi3c J—Jlﬁf(ﬁ-%al pﬁﬁgeetﬂgdlated disorder, such as autoimmune disorders,

inflammatory disorders, metabolic disorders, neurological diseases, pain, and cancer. In

some embodiments, compounds and compositions of the invention are useful in treating
and/or preventing rheumatoid arthritis, asthma, type II diabetes, acute renal failure,

Alzheimer’s discase, Parkinson’s disease and/or stroke.
15 Definitions

Unless otherwise stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be noted that, as used in

(13 ” (13

the specification and the appended claims, the singular forms “a”, “an,” and “the” include

plural referents unless the context clearly dictates otherwise.

20  “Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety, consisting
solely of carbon and hydrogen atoms, having from one to twelve carbon atoms. “Lower

alkyl” refers to an alkyl group of one to six carbon atoms, i.e. C1-Cg alkyl. Examples of



25 toluene, acetonitrile, tetrahydrofuran, N, N-di nethylfornmam de,
chl oroform nethyl ene chloride or dichloronethane, dichloroethane, diethyl
et her, etWwplosowrsse, acetone, nmethyl ethyl ketone, netrammpr0ieibmsol ,

propanol, isopropanol, tert-butanol, dioxane, pyridine, and the |ike.
Unl ess specified to the contrary, the_§qlvents used in the reactions of the
present invention are inert solvents. '- 9 - "Pharmaceutically acceptable”

nmeans that which iis useful in ireparing a _pharmaceutjcal caonposition that
i s gener atky 25eHR8 Inchyls. P Rrcnot ARHCA & SRy LY gy PR IPQPTRRdY IINEH Wi se

undesi r ablee ARG tbRABLHAGEnENALNMDE 68tyT BoREFERIARE Bk OFBAURIHRE LRGP YRR Wl | as
human pharmacéuti cal “use. 5 "Phar maceutically acceptabl e salts" of a
conpound tesarskys aloiaty hdvang atdenspirerbmarcbufior exdnipie, awpeplyhlidobytyhsertibiityhed
herein, ap h 0ssess.t he si h.ed arnmacol agj,cal activity. of..the parent
compound- e tke, BRERE hE: AEEHG B B IR S RELE R ekt o gan <

aci ds suckfastoydseeidfalid ©raciCdo )R ywhicadR dntosebalkg, sul furic acid, nitric
acid, phosphoric acid, and the |like; or formed 10w th organic acids such as
acetic actfyyReNzaNES UliheRseuArd dClivR&R 291 carbTRBRES S GixdGiben Citric
acid, ethanesul fonic acid, fumaric acid, glucoheptonic acid, gluconic acid,
gl ut am ¢ &ems or ybspodicd satawsitad, divarent byxgneegrheriadicalcdfdhre@ to six carbon atoms,

hydr oxyet hangsul i id,,l ' (o [ G Ac ¢ acid, | oni c
e . g ey e A 2B RO P Pl B Bl frenl

2- napht hapeingaiel frainthe lirei d, 15propionic acid, salicylic acid, succinic
acid, tartaric acid, p-toluenesulfonic acid, trimethylacetic acid, and the
like; 19r s@kignd @ibﬂ%dmwﬁ@ JRhIRE hidicGy B 1S BnRILIRH-0-N whbR PAMREFIengomound
either is replaced by a netal ion, e.g., an alkali netal ion, an alkaline
ear t h i onas dgfingcdhhespiomi num i on; or coordinates with an organic or inorganic
base. Acceptabl e organi c 20bases i ncl ude di et hanol am ne, ethanol am ne,

N- met hyl gtArlginmeus atnidnet dlamelyelid aematic loieddacion menictgoongidtiag lof k mondGdept abl e

i nor gani ¢ bases. i ncl ude. al ym num hydr oxj de, . cal ci um. hydr oxi de, . pot assi um
o cor e A girat The SEREEND Kb i ot oS e g o o e
phar maceugi sgliéyo rasd eRfiaRk ehchide! But@fendt NfiRakd, SpfiHapdustivmdgaghyic acid, 25

hydrochl oric acid, sulfuric acid, nmethanesulfonic acid, maleic acid,
phosphér i @ephtiyt phengnthayli Buerenyd, inddngk ipentalend, azsitsayly axydipheask bivhsnydal ci um

zinc, an i ” ey ! " i group" indicate a
chenicaldgggggﬁﬁkﬁghwégﬁgg?ﬁ®éb¢(gﬁ%%ggu%@ghggéc i%%hs tein a
mul ti f uncdipleaglisapoonytidenyl,.eatodidxabylababefurangl, bewadiokplyl, bamzoperacsglt r i ed out

selectiye%%yat anphher unﬁroiiﬁted.re ctL e site in the neani@g L

convent i oFREPXAZEYL ReRsoxizinqnyL RERAOPIRErAdYL DepA0RINC Rz eagapy rolilpylaj n

pr OCGSSeSbéh&oﬁq&ipﬁoliiﬂw,ﬁiﬁéthﬁéhddlﬂixyﬁhﬁmn ethRne M PR 09 d3RERCT (NERAKLO/ 052084
ocC

- 10 - protective groups to b reactive nitrogen and/ or oxygen atons
preserf ipprtidly hydeensteddervativesilaiegnfe, the terns "ami no-protecting group”
and "nitrogen protecting group" are used

“Heteroaryl” means a monocyclic moiety of 5 to 7 ring atoms having one, two, or three

ring heteroatoms selected from N, O, or S, the remaining ring atoms being C. The
heteroaryl ring may be optionally substituted as defined herein. Examples of heteroaryl
moieties include, without limitation, optionally substituted imidazolyl, oxazolyl, isoxazolyl,

25 thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, thienyl, thiophenyl, furanyl,
pyranyl, pyridinyl, pyrrolyl, pyrazolyl, pyrimidyl, pyridazinyl, and the like, including
partially hydrogenated derivatives thereof.

The terms “halo,” “halogen,” and “halide” are used interchangeably herein and refer to a
substituent fluoro, chloro, bromo, or iodo. The term “oxo0” refers to a double-bonded

30 oxygen,i.c.,=0. The term “ketal” as used herein refers to a ketone derivative, wherein two



i nt erchangeably herein and refer to those organic groups intended to
protect the nitrogen atom agai nst undesirable reactions during synthetic
procedur es0 2E0apd3ary nitrogen 5 protecting groups incl ed®/EPRu/052084 NOt
limted to, trifluoroacetyl, acetam do, benzyl (Bn), benzyl oxycarbonyl

(car bobenzyl oxy, CBZ), p-net hoxybenzyl_§><_ycar bonyl , p-

ni trobenzyl oxycarbonyl, tert-butoxycarbonyl (BOC), and the like. Skilled
persons wi |l know how to choose a group for the ease of renpval and for the
abi ity tdkemtseuniiee baadieihesunm §ibehetpmepisboth gnds of g jgeup-of edREnyammal s

and non- ngOTRIeS alkYBIRAS LERANS AMeIdBIRG  ah. t he manmalia class including,

but not limted t0, humans; non-human primtes such as chi npanzees and

ot her ap nd nmpnkey species; farm.animals such as cattle. horses, sheep,
goats, anbiSuRe  RgHeRt rus bl o tr R R HE ot Hape

| abor at or yroap bitPd Sarbd¥SAibdéid @raupdELdngplar§ Usin@scidsahduddalGfine, BdarGhd, nea pi gs;
and the |ike. Exanples of non- 15 manmal s include, but are not |limted to,
bi r ds, 5aneystcieg. pPREIC atidegiuinte egdigiherylalagipelyrate. Bshdne 1wlgusinci sinar age or
sex. "They i : R . . - ound t hat,
whon adm oy G sphe SRS Bre Mhar R gAY, AR hiBhin. ERIBCITT 1 ent
t o ef f ecttrgniophabrapdttyresine.f or t he di sease state. The "therapeutically
effective amount™ will vary depending on the 20 conpound, di sease state

bei ng treahgbnallNQbSEURET éa thithee RFSEREE rddi@PER e shbRit@8einaBstni@ltRt | ve
health of the subject, the route and form of adm nistration, the judgnent
of the atVEhanher hesgisebtitusptsyieBrabhneie tpheurt 3ndi rapre preferably otnede threkt or s.
The t epnms Ltk f.] and. i i erring
o a gori b AR Sl R AN g tyc bR R REEl R MIERDRL

vari abl e asludehll cadoabiryd fakicagsdwithr the REnjioe filerecd duiranlobtiriet orpubdtiewtedd
definiti ons i f an%ﬁ. 'gr eat | 2{8 s f reat nent " tof tatgi seaise state incl udes:
(i) preven? g™t HeNefieLedi98Y SoaPE EXPmRlant HaUpHEeTRe T RCERIOS VAN Sms of the
di sease swaheut Migfitatién, deyebap, tytichesyUbiREpchiyBlydTByop, BXPABLILYCRLOMI,

predi sposed to the disease state, but does not yet experience_ or display
synpt ons BYdreyeydpranded-41ditydroxygyslons 1y ddydrospytioppssh andhs bise: (ii)
inhibiting the disease state, i.e., arresting the devel opnment of the

di seadé stlapeinggraups nehinsy gralip sythplicomssningr conventiongliy dsyoaiatd with gnt he

di sease state.., i.e.,,causing tenmporary or .pernanent .reqgr jon of. the
i cence ohBitispteafi nfRNFR. 5F ARRL Ardro§ ¢REARPR Thad S EhTRRlR Reslliod
"cont act i qgditRnd Exegdéd ofgcavirpamons figlidenButtage ot ¢ ¢@halogad aikane-ngans

adding or mxing two or nore reagents under appropriate conditjons to
produce tH¥lenegifemylew. sy matiacsrdionylawy: sihaperstonylexys HdemethpebdBpiceci at ed

that the §11‘P1%ﬁ§rlb?ﬂlt&4§ricﬁ<§}, RIQARERS Y, *aﬁlaidibﬁbt@%ﬁrﬁ?loﬁgﬂfp%nélﬂ%ugﬁﬁﬁté@d product

may not necessarily’resSult directly fromthe Conbination of two reagents
whi ch 2{ler leenizylpky. ajopyopative dacyloxg, andtthekike. may be one or nore 10 inter nedi at es
whi ch are produced in the m xture which ultimately leads to the formation
of the i ndDaaiedaahtbiotast hetctarbtisthypliseadectondlioa, &y@iipiom adieedatar

at nosphere” as used herein refers to an atnosphere that generally excl udes
oxygen. ADAE&% on conducted under an anaerobic atnosphere may be conduct ed
by, for exanple, bubbling nitrogen or argon (or another inert gas) through
t he react Tloert piganigselverdndr Pnet solednitymedns dl@@é)@gsiis mEprt under tha corahians of

the reaction being described in conjunction therewith, including for example, benzene,

25 toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform, methylene
chloride or dichloromethane, dichloroethane, diethyl ether, ethyl acetate, acetone, methyl
ethyl ketone, methanol, ethanol, propanol, isopropanol, terz-butanol, dioxane, pyridine, and
the like. Unless specified to the contrary, the solvents used in the reactions of the present

invention are inert solvents.



15 The term "elevated pH' refers to a reaction m xture having a noderately
strong base present, such as, for exanple, Na2CO3, whether the reaction

m Xt ure iwoento/meddy aqueous or not. The term "el evat ed PemFEPe@EDOS®SE4 as used
herein refers to reaction tenperatures in excess of 70C, typically in
excess of 105C. Compounds of Fornula | jare useful for, without limtation,
the treatnment of inflamuation 20 and/ 6|9'pai n in a subject. Conpounds of the
invention _can be used to treat pain and inflanmation caused by arthritis,

i ncl udi ng RAiREARGRtGaIpeceptaly. meraLkalowiieh krusHpl nirscraspyAahrBREeUictlpat hi es,
gouty art ffphddsRion Ak & h&ﬂany LS moR XSLE MG nEi‘ﬁfé&'%io%gYéaﬂ?%% Qfssi@nd juvenile
arthritis, osteoarthritis, gouty arthritis and other arthritic conditions.
Such conpeulssisabir andahdedes ghett whichos adchpsable éertveteninayfas puellres hamyn di sor der s or
| ung infl %%Eéeﬁpcm%% including adult respiratory distress syndrone,

pul nonar ypsar &61'd6s1"S asthma, silicosis, and chronic pul nonary
inflammat ory di sease. The conpounds are also useful for the treatnment of

i nf | anfrat 1ToWTRaGE R IByccrPrble salty bacempruld memng slisdhat arg Rierrfichirad¥psi s,
septi ¢ shaekstallE ATUBGKORATHNE, SR Ha® posIBk Md RsirdBfHaRFolcicat AGNAY bAecondary
to infection or malignancy, pneunonia, and herpes virus. WO

2010/ 097338ACTHEPROWO/S0sRe8Y incluR: - i ncl udi ng, wi thout lintation,

| i ght ni ng pai ns, phantom pains, shooting pains, acute pain, inflamuatory
pai n, neur opatdtidaddaion, sakofophexwite iodgmmic Ralsnuchnauydt@hricaeidr opat hy, and
the like (Dorland's I|lustrated Medical Djctiopary, 28th Edjition, W_ B.
Saunder s Corrpah‘}ﬁ?i,mqf‘?fmcé‘ﬁléil’%}ﬂ ¢ apily nitrgAC! BhosPEeT %féfi@ﬁ%me te gdPmsds t o
reduceot he degyRreoRhnid aVias kilch a@hedtRiaBidPbPeEeQi ¥Rtk RYd, BehdoRat ment subj ect .
"Neur opat hi ¢ pain" neans the pain resulting fromfunctional disturbances
and /or pat hol @gipbaisulddraaagd, catsicweid] cthancsd fpnisf dcinfamaioacide glugpkepiania he

peri pheral nery s ] bl de, but are
ot | et oo pup T G SRR Ry B AR A R AR 0T e chan cal

al I odyni a, di dbelroxycthandsylf@rit acdrianic apai malecandid, halit héid, mdloniacEnc| at ur e

and Structures |In general,, K the ponenc|ature us. in.this licatjon is
based on AUT b 29 gnethansa oDt ecHl PRSP a%@%a%&h%@ﬁ neHEem for the
gener asi on of JrbjRbfc oyt QBT CacD BRREI @4, RartaEQBIIC ltoRbhdiGifbHi€ Bcighown
herein were prepared using 1SIS(' version 2.2. Any open val ency appearing

on a carbon, oXjyylasetinacid.epeémcdtksieti n the structures herein 15 indicates
the presence of g I{i%@ﬁa@&&%gﬁ%@ﬂﬁé&gfﬁnt@%‘%&r@ﬁtc‘&%@% difhecPesent in a

chem cal structure, is Inte reoi s rs associ ated with
that chiral cacplaceddrye merbiopasseah dalihetakion Lot airatine Adrth pat@nrhs and

hei ront i v ot A9 el AOREPHBY b FERE raroreRt PRy ke dBrE b e tos o

conpogpd of f aaded idclhde diethanolamine, ethanolamine, N-methylglucamine, tricthanolamine,
tromethamine, and the like. Acceptable inorganic bases include aluminum
hydroxide, calcium hydroxide, potassium hydroxide, sodium carbonate, sodium

hydroxide, and the like.

The preferred pharmaceutically acceptable salts are the salts formed from acetic acid,
25 hydrochloric acid, sulfuric acid, methanesulfonic acid, maleic acid, phosphoric acid, tartaric

acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.

“Protective group” or “protecting group” indicate a chemical group which selectively
blocks one reactive site in a multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotected reactive site in the meaning conventionally

30 associated with it in synthetic chemistry. Certain processes of this invention rely upon the



WO 2010/ 097335PCT/ EP2010/ 052084 - 13 - wherein Rl is H -OH -OR or

hydr oxy-1 ower al kyl, where Ris |ower alkyl, benzyl, aryl-lower alkyl, or
met hyl sufwoybtloonss al kyl; R2 is -OH, -NH2, -CH2S02R4, PETARA)10/0BSOZRS,
-C2R5, or / 3 NOR \, where R3 is H I|lower acyl, or an amino acid; R4 is
| ower al kyl, -NH2, |ower alkyl-am no, g 5 di (lower alkyl)amno; R5 is H or
| ower al kyl; or a pharnmaceutically acc (Ef[ able salt thereof. In sone

enbodi ments, the invention provides a caonpound of formula I: (I) wherein
RL is H Prefctivegrounsito hlagk ssagtiyeomiapesa) 49940r OWRHESH 1R rgeaeamﬁh%emnts benzyl ,

aryl-1lo A f »al Ky > INHR 802R4
- NHSO2 RXBFQ@X%R paé té},ﬁg é{I{elﬁlg ﬁ?&)éétldg pI a!lh&rllntar((:)%/&l ﬁgtre btinng %hpno aC|e((:I1 R4 is

| ower al klylterchamblyl howen arzd tefar icaﬁnomré@inc gioibointended toyirdtaetithonitrRgen s H or
Lover, 2k G ORGSR O RSB T,
benzyl exyproectide fﬁbd}bs(mylpd@ puiary hot limited to, trifluoroacetyl, acetamido, benzyl (Bn),
benzyloxycarbonyl (carbobenzyloxy, CBZ), p-methoxybenzyloxycarbonyl, p-
nitrobenzyloxycarbonyl, fert-butoxycarbonyl (BOC), and the like. Skilled persons will
know how to choose a group for the ease of removal and for the ability to withstand the

following reactions.

10 “Subject” means mammals and non-mammals. Mammals means any member of the
mammalia class including, but not limited to, humans; non-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses, sheep,
goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory animals
including rodents, such as rats, mice, and guinea pigs; and the like. Examples of non-

15 mammals include, but are not limited to, birds, and the like. The term “subject” does not

denote a particular age or sex.

“Therapeutically effective amount” means an amount of a compound that, when
administered to a subject for treating a disecase state, is sufficient to effect such treatment
for the disease state. The “therapeutically effective amount” will vary depending on the
20 compound, disease state being treated, the severity or the disease treated, the age and
relative health of the subject, the route and form of administration, the judgment of the

attending medical or veterinary practitioner, and other factors.

The terms “those defined above” and “those defined herein” when referring to a variable
incorporates by reference the broad definition of the variable as well as preferred, more

25 preferred and most preferred definitions, if any.

“Treating” or “treatment” of a disease state includes:
(1) preventing the disease state, i.e. causing the clinical symptoms of the disease
state not to develop in a subject that may be exposed to or predisposed to the disease state,

but does not yet experience or display symptoms of the disease state.



15 In sonme enbodi ments, R2 is 4-hydroxy-piperidin-1-yl-carbonyl. In sonme of
t hese enbodi nents, Rl is H, 3-nethanesul fonyl propoxy, benzyl oxy, or
2- hydr oxywoapti29yi3s | n sone enbodi nents, R2 is - NHSO2N( Ed3)rp201ibnsmese of

t hese enbodi nents, Rl is benzyl oxy, or 2-hydroxyprop-2-yl. In sone
enbodi nents, R2 is -OH In sone of th_egfa_ enbodi nents, Rl is H, benzyl oxy,
or 2- 20 hydroxyprop-2-yl. - 14 - In sone enbodinents, R2 is CO2R5. In

sonme of these enbodi nents, RS is lower alkyl. In some of these enbodi nents,
R5 is ethyl. 1@ sorBhibtingphesEiscarodtfffeneaesting thadeyelgpmertipfyiicdiseaseanot her
aspect of ;1R [tOMEIA Ynptdm@ JFet hod for treating inflammtion, conprising 5
adm ni stering an effective anount of a conpound of the invention to a

subj ect i n needi)t herkofingthotlisesse agrecie., odusitgdeinparent drgarmancnt pgrassieceut i cal
conposi tic?ﬂhe o Srists'erg)gita ﬁlgrrﬁ%und omfS the invention and a pharmaceutically
accept abl e excipi Bnt. P EIURS SV PR appreci ated that conbinations of the
di fferent_groups described herein nay 10 faorm ot her enbodinents. In this

manner Y al ValFTiet Yeatings 1 So8REHRE CHp BIRAS aren sHpBR AR 2 FRIAIEH TE45EDr esent

i nventi onm-RRNEHEBE %ﬁiiﬂ?nﬁ@éﬂ}ﬁ&@%g@ﬁts LA r bfYBMidtOPoriiitRons ahdd labl e 1
bel ow. Table 1. Representative conpounds of Fornmula |I. Structure Name
Conpound iRdicated pior. the desired produgt. /ifhould-be appreciated that the reaction which

{3-[2-( 4‘5@8&‘ %Q%%Hlaéiaé%é‘é’ LIRS acHEd SRGN i Mol Qe Uy e WidetfyHrom
i m dazo[ 1, a‘] pyridi ne-
the combination of two reagents which were initially added, i.c., there may be one or more

10 intermediates which are produced in the mixture which ultimately leads to the formation of
the indicated and/or the desired product. The term “anaerobic atmosphere” as used herein
refers to an atmosphere that generally excludes oxygen. A reaction conducted under an
anaerobic atmosphere may be conducted by, for example, bubbling nitrogen or argon (or
another inert gas) through the reaction mixture, and preferably also degassing the reactants.

15 The term “elevated pH” refers to a reaction mixture having a moderately strong base
present, such as, for example, Na,COs, whether the reaction mixture is entirely aqueous or
not. The term “elevated temperature” as used herein refers to reaction temperatures in

excess of 70°C, typically in excess of 105°C.

Compounds of Formula I are useful for, without limitation, the treatment of inflammation
20 and/or pain in a subject. Compounds ofthe invention can be used to treat pain and
inflammation caused by arthritis, including without limitation, rheumatoid arthritis,
spondyloarthropathies, gouty arthritis, osteoarthritis, systemic lupus erythematosus and
juvenile arthritis, osteoarthritis, gouty arthritis and other arthritic conditions. Such
compounds are also useful for the treatment of pulmonary disorders or lung inflammation,
25 including adult respiratory distress syndrome, pulmonary sarcoidosis, asthma, silicosis, and
chronic pulmonary inflammatory disease. The compounds are also useful for the treatment
of inflammation caused by viral and bacterial infections, including sepsis, septic shock,
gram negative sepsis, malaria, meningitis, cachexia secondary to infection or malignancy,

pneumonia, and herpes virus.

30 “Pain” means the more or less localized sensation of discomfort, distress, or agony,

resulting from the stimulation of specialized nerve endings. There are many types of pain,
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including, without limitation, lightning pains, phantom pains, shooting pains, acute pain,
inflammatory pain, neuropathic pain, complex regional pain, neuralgia, neuropathy, and the
like (Dorland's lllustrated Medical Dictionary, 28" Edition, W. B. Saunders Company,
Philadelphia, PA). The goal of treatment of pain is to reduce the degree of severity of pain
perceived by a treatment subject. “Neuropathic pain” means the pain resulting from
functional disturbances and /or pathological changes as well as noninflammatory lesions in
the peripheral nervous system. Examples of neuropathic pain include, but are not limited to,
thermal or mechanical hyperalgesia, thermal or mechanical allodynia, diabetic pain,

entrapment pain, and the like.
Nomenclature and Structures

In general, the nomenclature used in this Application is based on AUTONOM "™ v.4.0, a
Beilstein Institute computerized system for the generation of IUPAC systematic
nomenclature. Chemical structures shown herein were prepared using ISIS® version 2.2.
Any open valency appearing on a carbon, oxygen or nitrogen atom in the structures herein

indicates the presence of a hydrogen atom.

Whenever a chiral carbon is present in a chemical structure, it is intended that all

stercoisomers associated with that chiral carbon are encompassed by the structure.

All patents and publications identified herein are incorporated herein by reference in their

entirety.
General Method

One aspect of the invention provides a compound of formula I:

é 2
R 0



N. (4- {4-[8-(1-hydroxy-1- met hyl -ethyl )-imdazo- HNN.:"...... \----
NN [1, 2-a]pyridin-3-yl]- pyrimdin-2-ylamnol - cyclohexyl)-(4- 2 \ /
OH hydr oxweopbpanirassn- 1- y1) - met hanone PCT/EP2010/052084

-13 -
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wherein R' is H, ~OH, —OR, or hydroxy-lower alkyl, where R is lower alkyl, benzyl, aryl-
lower alkyl, or methylsufonyl-lower alkyl;

(@)
O
R? is —OH, —-NH,, -CH,SO,R*, —=SO,R*, -NHSO,R*, —CO,R®, or

R*is H, lower acyl, or an amino acid; R*is lower alkyl, -NH,, lower alkyl-amino, or

, where

di(lower alkyl)amino; R® is H or lower alkyl; or a pharmaceutically acceptable salt thereof.

In some embodiments, the invention provides a compound of formula I:

é 2
R 0

wherein R' is H, -OH, —OR, or hydroxy-lower alkyl, where R is lower alkyl, benzyl, aryl-
lower alkyl, or methylsufonyl-lower alkyl;

(@)
O
R?is —OH, —-NH,, —-SO,R*, -NHSO,R*, —CO,R’, or , where R is H,

lower acyl, or an amino acid; R*is lower alkyl, -NH,, lower alkyl-amino, or di(lower

alkyl)amino; R’ is H or lower alkyl; or a pharmaceutically acceptable salt thereof,

In some embodiments, R* is -NHSO,CHs. In some of these embodiments, R' is H,

benzyloxy, or 2-hydroxyprop-2-yl.

In some embodiments, R* is 4-hydroxy-piperidin-1-yl-carbonyl. In some of these

embodiments, R' is H, 3-methanesulfonylpropoxy, benzyloxy, or 2-hydroxyprop-2-yl.

In some embodiments, R? is -NHSO,N(CH3),. In some of these embodiments, R' is

benzyloxy, or 2-hydroxyprop-2-yl.

In some embodiments, R? is —OH. In some of these embodiments, R' is H, benzyloxy, or 2-

20  hydroxyprop-2-yl.
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In some embodiments, R* is CO,R’. In some of these embodiments, R’ is lower alkyl. In
some of these embodiments, R’ is ethyl. In some of these embodiments, R is H or

benzyloxy.

Another aspect of the invention is a method for treating inflammation, comprising
5 administering an effective amount of a compound of the invention to a subject in need

thereof,

Another aspect of the invention is a pharmaceutical composition, comprising a compound

of the invention and a pharmaceutically acceptable excipient.

It should be appreciated that combinations of the different groups described herein may
10 form other embodiments. In this manner, a variety of different compounds are embodied

within the present invention.
Representative compounds of the invention are shown in Table 1 below.

Table 1. Representative compounds of Formula I.
Structure Name Compound No.
X 2-{3-[2-(4-methanesulf-
)I\ onylmethyl-cyclohexyl-
HN N = amino)-pyrimidin-4-yl]-
N— imidazo[1,2-a]pyridine-
8-yl} -propan-2-ol 1

OH Mp = 223-224°C

N (4-{4-[8-(1-hydroxy-1-
)I\ P methyl-ethyl)-imidazo-
N N = [1,2-a]pyridin-3-yl]-
N/ pyrimidin-2-ylamino} -
\ cyclohexyl)-(4- 2
_ J hydroxy-piperidin-1-
: OH yl)-methanone

OAN
Mp = 188-190°C
OH




I N/ OH N (4- {4- [8 -(1-hydroxyl -methyl-ethyl)- imdazo[1, 2-a]pyridine3
-yl] -pyrimdin-2-ylam no} -cycl ohexyl)- nethanesul fonam de Mp = 249-250C 3
N O...NHWO 2bio/i®7335, N i / OH N (4- {4- [8 -(1-hydroxylrcrarhylosnstosy| ) -

i m dazo[ 1, 2-a] pyridine3 -yl] -pyrimdin-2-ylamno} -cyclohexyl)-

(N, N-di net hyl am no) - sul fonanmi de M = f5390C 4

Structure Name Compound No.
X N-(4-{4-[8-(1-hydroxy-
)l\ _ 1-methyl-ethyl)-
HN N N imidazo[1,2-a]pyridine-
N— 3-yl]-pyrimidin-2-yl-
('j \ amino} -cyclohexyl)- 3
_ Y methanesulfonamide
H OH
O\\TsoH Mp = 249-250°C
X N-(4-{4-[8-(1-hydroxy-
)I\ P 1-methyl-ethyl)-
HN N ZN imidazo[1,2-a]pyridine-
N—/ 3-yl]-pyrimidin-2-yl-
(5 \ amino} -cyclohexyl)- 4
_ J (N,N-dimethylamino)-
on EH OH sulfonamide
N Sléo
N Mp =>300°C
N Y (4-hydroxy-piperidin-1-
P O=s=0 yD)-(4- {4-[8-(3-meth-
HN N SN 5 anesulfonyl-propoxy)-
N—/ imidazo[1,2-a]pyridin-
@ @ 3-yl]-pyridmidin-2-yl- ;
_ /O amino} -cyclohexyl)-
methanone
0P >N
Mp = 258-259°C
OH
X {4-[4-(8-benzyloxy-
)I\ P imidazo[1,2-a]pyridin-
HNT N N 3-yD)-pyrimidin-2-yl-
? ﬁ\ amino]-cyclohexyl} -(4-
hydroxy-piperidin-1-
_ \ Y% 0/\© yl)-methanone °
OAO\ Mp = 210-212°C
OH




N HNNN ON /\ \ ,¢c)H/ O/ S=0 (4-hydroxy-piperidin-1- yl1)-(4- {4-[8-(3

- met hanesul f onyl - propoxy) - imdazo [1, 2-a] pyridin3 -yl]

- pyri dm dvo-28tidoasssno} - cycl ohexyl)- met hanone Mp = 258redaB2& 053484 N ON /\
OH/ N dllI\

-16 -

Structure

Name

Compound No.

N-{4-[4-(8-benzyloxy-
imidazo[1,2-a]pyridin-
3-yD)-pyrimidin-2-yl-
amino]-cyclohexyl} -
methanesulfonamide

Mp =236.9-241.0°C

4-[4-(8-benzyloxy-
imidazo[1,2-a]pyridin-
3-yD)-pyrimidin-2-yl-
amino]-cyclohexane-
carboxylic acid ethyl
ester

Mp = 147-149°C

4-[4-(8-benzyloxy-
imidazo[1,2-a]pyridin-
3-yD)-pyrimidin-2-yl-
amino]-cyclohexanol

Mp = 236-238°C

N-[4-(4-imidazo[1,2-a]-
pyridin-3-yl-pyrimidin-
2-ylamino)-cyclo-
hexyl]-methanesulfon-
amide

Mp = 259-261°C

10

4-(4-imidazo[1,2-a]-
pyridin-3-yl-pyrimidin-
2-ylamino)-cyclo-
hexanol

Mp = 255-257°C

11

Synthesis




. { 4- [4-(8-benzyl oxy-im dazo[ 1, 2-a] pyridin-3
-yl)-pyrimdin-2-ylam no] -cycl ohexyl | -(4hydroxy-piperidin-1 -
y1)-met hamore10ke7335210- 212C 6 - 16 - Structure Nanme Corpomrdoibos208k

HNN- . .-=- -\---zN/. O,  NH'S | -0O
N-{4- [4 (8 benzyl oxy- |mdazo[1 2- a] pyr .pln 3-yl)- pyrlmdln 2-ylam no] -cyclo
hexyl | met hanesul f onam de M = 236. 9- .0C 7 N HNN.:"...... \----N

Compounds of the present invention can be made by a variety of methods depicted in the
illustrative examples shown in the Examples section below. The starting materials and
reagents used in preparing these compounds generally are either available from commercial
suppliers, such as Aldrich Chemical Co., or are prepared by methods known to those skilled
5 in the art following procedures set forth in references such as Fieser and Fieser’s Reagents

for Organic Synthesis; Wiley & Sons: New York, 1991, Volumes 1-15; Rodd’s Chemistry
of Carbon Compounds, Elsevier Science Publishers, 1989, Volumes 1-5 and Supplements;
and Organic Reactions, Wiley & Sons: New York, 1991, Volumes 1-40. The following
synthetic reaction schemes are merely illustrative of some methods by which the

10  compounds of the present invention can be synthesized, and various modifications to these
synthetic reaction schemes can be made and will be suggested to one skilled in the art

having referred to the disclosure contained herein.

The starting materials and the intermediates of the synthetic reaction schemes can be
isolated and purified if desired using conventional techniques, including but not limited to,
15 filtration, distillation, crystallization, chromatography, and the like. Such materials can be

characterized using conventional means, including physical constants and spectral data.

Unless specified to the contrary, the reaction described herein preferably are conducted
under inert atmosphere, at atmospheric pressure, at a reaction temperature range of from
about -78°C to about 230°C, and most preferably and conveniently at room (or ambient)

20 temperature, ¢.g., about 20°C.

In the following schemes, if not differently specified, Rl, Rz, and the like are as defined

above.

SCHEME I:

o)

+ a
o J
~N

(I (i



, NN\ /. 00

4-[ 4- (8- benzyl oxy-im dazo[ 1, 2-a] pyridi n-3-yl)-pyrimdin-2-ylam no]-cycl ohex

ester

anecar boxwybize1morisset hyl Mp

147-149C 8 HN. - - - - NPCT/EPE¥ 0/052084

4-[4-(8-benzyl oxy-i m dazo[ 1, 2-a] pyridi n-3-yl)-pyrimdin-2-yl am no] - cycl ohex

anol M 236-238C 9 N HNN----%-N N/
N-[4-(4-imdazo[ 1, 2-a]-pyridin-3-yl-py
esul f onam de

1

]’é?:m"d

,NHS- | -0
I n-2-yl am no) - cycl ohexyl | - met han

R R1
Z =N NN
+ NBS -
NS N\/) (b) N N\/g
Br
(111 V)
Br— 2~ N N X
e S 9
R1 + | P N = N
\ 7 SN snBu,  (0) | N~/
\ /R
WY
(V) V)
N NT X
S)l\N/ = Osg lN/ =
N N
| N_/  *  MCPBA @ | N’/
\ /—r' \ /—r'
V) (VI
N ™S N| RN
|
O\\S)\N/ = NH, HN)\N/ =
N N
e
\ / R1 H © \ / R1
R? i,
(V1) R 0

Step (a): A substituted pyridine (II) is condensed with a halo-acetaldehyde using a

moderately strong base such as NaHCOs in an appropriate solvent such as EtOH, heating

until the reaction is complete to form imidazole[1,2-a]pyridine intermediate I11.

Step (b): Intermediate III is halogenated by standard means, such as by treating the

intermediate with NBS in an appropriate solvent, for example DCM at RT, to form

10 Intermediate IV.
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4-(4-imdazo[ 1, 2-a]-pyridin-3-yl-pyrimdin-2-ylam no)-cycl ohexanol M =
255- 257C w0 2010/07335 Conpounds of the present inventionPCarErPR@onsmes by a
vari ety of nmethods depicted in the illustrative exanples shown in the
Exanpl es section bel ow. The starting erials and reagents used in
preparing these conpounds generally are’ either available from commerci al
suppliers, such as A drich Chem cal Co., aor are prepared by nethods known
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New York, 1991, Volunmes 1-15; Rodd' s em stry of Carbon Conpounds,

El sevi er @siwpghte Publishers, 1989, Volunmes 1-5 and Suppl ements; and Organic
Reactions, Wley & Sons: New York, 1991, Volumes 1-40. The foll ow ng
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the 10 conpounds of the present inventjon can be synthesized, and various
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suggested to one skilled in the art having referred to the disclosure
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10 by esterification, amidation, and the like, to provide other compounds of the invention.

SCHEME 1II:

R’
O
N \B/
2 // N é . = /N
x-N o” Yo () X N\/g
Bw
(IVa) O}ﬁo\

N~ cl (b) N



Unl ess specified to the contrary, the reaction described herein preferably
are conduct ed under inert atnosphere, at atnospheric pressure, at a

reacti on wenpsv@vrisse range of from about -78C to about 280EP2@0M52086t
preferably and conveniently at room (or anbient) 20 tenperature, e.g.,
about 20C. In the follow ng schenes, if.not differently specified, Rl, R2,
and the like are as defined above. SCHEME |: 5 Step (a): A substituted
pyridine (I1) is condensed with a hal o-acet al dehyde using a noderately
strong base such HCG3 in an appropriate sol veny h as EtOH, heating
until the reactiljg ig complete to f,\mm i m dazol e[lka} yridi ne

internmedi ate | g iy~ haNog tgd by standard
means, such as by treafj Sin iﬂjzf)ropri ate
solvent, for exanple ate {V. \ - 19 - Step
(c): Internediate 1V i : im'd e/deR| vative to
provide internediate V, for exanpl &2using Pd2(dba)_ , Pt-Bu3.HBF4, and CsF

i n di oxane, heated(Mwerni ght. Step (d): The s& fanyl pyrim di ne of
Internediate (V) is oxidized to sulfinyl, for exanple 5 using MCPBA in DCM
to provid ternedi.at \Y/ he ul.fi

o, B ovL el TSR RSk b SR b BN RE o R
heati ng i derBatiapcops dii&bem@hydqmﬁ 2]slugdsboalanj>1lmasm' Ptif(ebap{ esenppeamf a
m)deraten% stro%,‘%) base, such as té -ethyl am ne, to provide the conpound of
the i nvenbPA N ¥R DR PisERediAS ) VEhen be further nodified, for exanple
without Iimtation, 10 by esterlflcatlon am dation, and the Ilke to

provi dé OSmE(b)c@ﬁqB@lﬁdﬂd'@ Ty it thestqdnvigndichiaropSmiNee., psing PACEPK:)s, NayCOs,

MeCN, and water to provide Intermediate Va.

Step (c): The halo radical of Intermediate (IVa) is then replaced with the substituted
cyclohexylamine, for example by heating in NMP, to provide the compound of the

invention.

10  Other synthetic methods of possible utility are described in USSN 11/899, 758, filed
September 7, 2007, and USSN 12/001,021, filed December 7, 2007, both incorporated

herein by reference in full.

The products can then be purified, ¢.g., by extraction, crystallization, preparative HPLC,
flash chromatography, thin layer chromatography and the like.

15 Utility

The compounds of this invention are JNK modulators and as such are expected to be
effective in the treatment of a wide range of JNK mediated disorders. Exemplary JINK
mediated disorders include, but are not limited to, autoimmune disorder, inflammatory
disorder, metabolic disorder, neurological disease, and cancer. Accordingly, compounds of
20 the invention can be used to treat one or more of such disorders. In some embodiments,
compounds of the invention can be used to treat a JNK mediated disorder such as
rheumatoid arthritis, asthma, type II diabetes, Alzheimer’s disease, Parkinson’s disease or

stroke.

Administration and Pharmaceutical Composition



(I'va)(va) Step (a): The im dazole[l,2-a]pyridine intermediate IV is
treated with a boronic acid ester derivative such as

di (t et rarwOl2g10/491333, 2] di oxobor |l anyl ), using Pd2(dba) 3, PCTErr@0/0520d4 KOAC in
di oxane to provide Internediate IVa. 5 Step (b): Internediate IVa is
treated with dichloropyrimdine, using,PdC(PPh3)4, Na2CO3, MCN, and water
to provide Intermediate Va. Step (c): The halo radical of Internediate
(I'va) is then replaced with the substituted cyclohexyl am ne, for exanple by
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filed Septenber 7, 2007, and USSN 12/ 001, 021, filed December 7, 2007, both
i ncor por atrebhagnaientidaly nedeprablecseltionsdlvdte theitio tqgedtnwith atkastiohen be
purified, .. q, extraction. .crystal.lization reparatjive HPLC .fl ash
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aut oi nmune di sorder, inflammatory disorder, netabolic disorder,

neur ol ogi &ictivk eraawe by amdotthneeeptedowdrdofrghynisteasiop doragsntothapeervhe

i nvention_.can . usegd . t t f h .dis I Si. 1l thaS
R S S S S B R

medi at ed dHilypardianos pelferalsy n FBung taiyd dgdnbinitupsn nas¢bosfactoypach is e abet es,

Al zheinrer' s di sease, Par kir]?nson' di seas dm.ni strati on and

r.stroke.
Phar mibeutshea LRt Bie teaisd e gand AEAE BRI o G eHbech il RIS i cal
CONposi t i Gfe 6HARIMG S, Bl rbBATH R oFANRRLAILISE, (hORdREESABaldd Wi On, o

an individual isomer, racemc or non-racemc mxture of isoners or a

phar maceuthf edminstigtier psrdatsrted . safl thegrreisngestaad ehparisaee ofitagyacdiesl with at | east
one phar i Ca r{d i . . eutic
and/ or - priar chEn AL KR A B B T L ARGl ALl B0

i nvent i onwithdut ubducaatpernhattaioacnd in elitivergpe pé¢saal kyovdtdgecini viee dsadbesate by any

of the_accepted des of adm nistration. for agents th serve sim.l ar

Dti 1115 0g0T B AP GoT Qe P et B e pr s ot 6T g CRmPRYES BF Weer abl y
1-100 ng glaidnyinvamibnosd giRéediesadl y 1-30 ng daily, dependi ng upon nunerous
factors such as the 10 severity of the disease to be treated, the age and
relative i / . . route
and form g%%dgﬁg%rgg%‘%gﬁéne@%%b% %bg?lgfagﬁel?%ﬁ%tp g\%\%ﬁ%@”\%ﬁ%ﬁ“@%&lﬁ%lﬁlg rati on
i s directthdse sanablt e opal éineludimgéscahandsubdimgenly ecoil, ndseal, topdiak ahlngmant, i ti oner
i nvol ved. One.of ordin

. i1l in th 1 ti h di il
be. abl o, ViR THbOY PRASE BHPaY P RE S T O Ges o
know edgeinatetnbhd adingidtR$ibk r in a form suitable for administration by inhalation or

insufflation. The preferred manner of administration is generally oral using a convenient

daily dosage regimen which can be adjusted according to the degree of affliction.

A compound or compounds of the invention, together with one or more conventional
adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical compositions

25 and unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without
additional active compounds or principles, and the unit dosage forms may contain any
suitable effective amount of the active ingredient commensurate with the intended daily
dosage range to be employed. The pharmaceutical compositions may be employed as

30 solids, such as tablets or filled capsules, semisolids, powders, sustained release

formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules



15 of this Application, to ascertain a therapeutically effective anount of
t he conpounds of the present invention for a given disease. Conpounds of

t he i nverwoDaniwmy33se adm ni stered as pharnaceuti cal for roiratreanssiose! udi ng
those suitable for oral (including buccal and sub-lingual), rectal, nasal,
topi cal, pulnonary, vaginal, or parentgral (including intranuscular,
intraarterial, intrathecal, subcutaneols and 20 intravenous) admninistration
or in aformsuitable for adm nistration by inhalation or insufflation. The
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t r agacant JpicHR! Nl Gelativh Q58 it. %@tﬂll&ﬁ?, %%h@@&)i@?&z@ﬁ[ée@%{e' iHEIRES: TBbleRw el ting
20 wax, cocoa butter, and the like.” The term "preparation” is intended to
i ncl ude tprevdeoy, payisales.gnllsofachbte, adtloacagaangydierad solid formncapdlel fat omy nat eri al
as caaEieglnﬁfg&h%jng a capsule in which the active conponent, with or
wi t hod cé¥r &re % s surrounded by a carrier, which is in association with
it. Simlarly, cachets and | ozenges. are .included. Tablets, powders,
capsul es, Oier fogms suithlerfer oralpdinnpppinadnetude ik oragrenratighiciidingabl e f or
oral 25 admhitbsd satpORlixitd BleohOldIRion Y g8 shPeni! oadiTl Rirsf rati on
include liquid formpreparations including emul'sions, syrups, elixirs,
aqueous sprkpariigms whadh reo inkerdled pperesioomerted shorglg b thrd wierio pawipderat i ons whi ch
are inten erconverted.shortly .before u to Liquid form
o opar at et Gt BRI ASY R Il RIRASs o R et Y ek flgpens
aqueogs pglomilselndoBrghdyeohtaiodniilsibmse Qentpfpr exunipde, Buehasl 1sdithyd, grbagient s,
for exanple, such as |ecithin, sorbitan mnoo}l@g%&zﬁssor. acgci a. Aqueous

[

sol ut | onSTEAGPIEEF. BF egsiie By BEPYS GG bE REPA olving theactive



- 23 - conmponent in water and adding suitable colorants, flavors,
stabilizers, and thickening agents. Agueous suspensions can be prepared by
di sper si nyotzhm/M73sel y di vi ded acti ve conponent in water POTIEP20109686
material, such as natural or synthetic gums, resins, nethylcellul ose,

sodi um car boxynet hyl cel | ul ose, and othga wel | known suspendi ng agents. 5
Solid form preparations include sol utions, suspensions, and enul sions, and

may contain, in addition to the_ active conponent, colorants, flavors,

st abi | i zefuNPOBEAtriR Mater apq fdding syjtable golarniyy Havoswsiabiines end dhiglsdingant s |

thi ckener e'?genf%owdlgb(gds%hsrb@nﬁ&%@aﬁ be BRPakd By lilskEsink AR %W&U%& a@fvet he
invention may be fornulated for parenteral admnistration (e.g., by

injecti onqomRmemxamateeWbtblvwousrm@tcmlowm|as nmmtal mﬁ(m@leimgms @m)nsand may be
pr esent ed e@ quhs%og)ose &,rnl% Q@, ies. 4 % &I|kn r|n es asmall

vol une infasyon or o wontl £ %@m% ton RerS Wi ﬁ 8 B @%?lve The
colrrposst i S1R1 mypte%hﬁlnsmh?lﬁ@af SutRBs gugﬁlﬁﬁsmsom@d eIﬁIQISlUﬁSl @m;maplborﬁmiﬁj 1|a| ons in
oi ly or aqueous vehicles or e ol utions in_aqueous_pol yethyl ene

gl ycol . éﬁi‘eﬂﬂnég thsracgg gpna?onﬁle}naﬁ% SeTvapy e ﬁzera.brl B8} Plnt s or

vehi cl es ﬁﬁ&h%eﬁh@t@)’&%ﬁaﬂﬂs}’tﬁﬁkene&oEM@BM%@ BSer, mpihe lixeget abl e oils

(e.g., olive 0|I) 15 and i njectabl e organic esSters (e.g., ethyl oleate),

and nay c tai t n | si fying

i R e

active i ngyeedorgrfcbr dXBlYlph&)Oihm ipjostibaror ottmuoadinéisivagl ald/mag Bppicsentcgldh ahiton of

sterllg S or. bél é ?hl|lﬁ%}l0n from qutlon f.or consti.tution before
1P S§ DORYS

use Wi N dreti YIneey gnp 801‘1‘6&%‘%%19“ PHEYHEIIGC 20 The
conpoundscdfaifdd@witA ¥ Bddc@HréBiale:. fﬂkf@éh@bﬁﬁioﬁs%a}xt@pé GRh f@diagi stration to
the epiderm s as ointnents, creans or ions, or as a transdernmal patch.
O nt ment sSUSPRISIORB ARt tipRsy or grawlsiensimsiily or Beuchwy yahiclese Srkampla foladensdus or

01 base, bt LaRAdL UL AR aRbRy LPAGHEN19-A0KOERL | Ligaagent s

Lotions na ueous or i n general
al so contanmhm@smnﬁunqnqgm@m@mmbsmbyemmbagghtslvq&ﬁbkknh(mg.a@emmb 25

di sper,si ng agent suspendi ng a thic enln nts or coloring
agent 43 FONcaETIs SR R (o S BlSHERRTSRRY FSRAARP SR R EHES st h

i ncl ude |@§ﬁ@s@ﬁ&n§@ﬁﬁ[ﬂg%rﬂﬁls@ﬁh%@ﬁs@ﬁ@ﬂhﬁg stablazmg awéﬁdsﬂém agdftdal |'y
sucrose and acacia or tragacant pastilles conpr|5|g? the active

i ngr edi enfltgrRatsly. fheractipaeredisahingy beyi pevvdsr e, otyiBed Pnasspliciselréeeofand
acaci a; t r abl e
i d caneiERAd AR GSHEARE) BRIk e A Lot PATEHE N b fuhbl
honogeneovwdliglg, efgrsteeta pptogen-fiye suier.ri ng. The nolten honbgeneous m xture is
then poured into convenient sized nolds, allowed to cool, and to solidify.

The coopoundsngfouhdieofitiv/i@nédtidn nﬁ@@xxbetf@nﬁmtew fort@mcal @ammwaﬁ@i to the
adm ni stration, Pessaries, 5 tanpons, creans, gels, pastes, foans or sprays

cont ai ni nEPIFSEMSAOMBIRNE ST Oéé‘?ti% qrﬁ@ﬁ&éﬁl@ﬁfma& Batshc Qintmgnts and crgams known
in the arf,{ %P&aﬁl@@ B#Fdrﬁlhﬁ cd With E&ls o‘f%ﬂgB&H%%tH‘iﬁé’ ol 1&9 dﬁgh@&@d f Or
nasal adm ni'strati e so utlons or suspensions are app ied directly t

t he nasaHhuﬁmmngmmqumﬁu@mgmMaaLMMEmmgwlkdbnmxaﬂbWﬁhamﬂ@hmasdh@bﬁﬁmq

pi pette or Spra ornu ations ma ravi ded in a .si.ngle or nultidose
P T or m T PR e oPl ol R Bireclts B e S bR a s o B LGS achi eved
by thes padlsleemilng:l@g?éhm Sispdniding aaBntaRcRin @dgents pirediridp Apdatd MemuniEony t he
solution or suspension. In the case of a spray, this may be achi eved for
exanpl e by AREAY tBpicY aﬁ@ﬂl@%tr%@na%@ﬁfrﬂuﬂgmglﬁ% ZBATH OO IREARHSU RS0 t he

i nvent i oniyBYayBR AU AN QudrSle A8 BORY ordRATARLEL b@sftﬂl@é“conﬁiﬁfsidgf%h'é avy 15 to
the respiratory tract and i ncluding Intrandsal adm nistration. The conpound
Wil | genemgtelcly’nhla\ﬂ@ igersase bughas @ﬁlgulearsd ggcdrioror exanyslaad efacidyendr der of five

(5) m Cron%ut%wash%??om rsn}ﬁt%e gtgvtell gdlglllt.zf.ﬁa SUI blPeehqu?cI c?e{rr'??fd by means known in
the art or exa croni za e ac Irve 1 ngre ient is pI’OVI ded in

?ng)e ]chI giﬁ%gpggg&ﬁgdswqft%h gapggtgliﬂ)%l%? | g}eéﬂl@gﬁ @for a nl{?nrllstr%%or? asC shulpg(gs?tfolrllejsq rl&) car bon

low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted



20 trichl orofl uoronet hane, or dichlorotetrafl uoroethane, or carbon dioxide
or other suitable gas. The aerosol may conveniently also contain a

sur f act anwooon9asssl eci t hi n. The dose of drug may be corCrairR@d/osesa
nmetered valve. Alternatively the active ingredients may be provided in a
formof a dry powder, for exanple a po%? m x of the conpound in a

sui tabl e powder base such as | actose arch, starch derivatives such as 25
hydr oxypr opyl met hyl cel | ul ose and ponvrnyIPyrrolldrne (PVP). The powder
carrier wildithe aGtve gorapnenpisdipcieBamegepsdusly. fonexaoniady stHitosiei on may be
pr esent edyj e itinhodRSHRs hagid 19theﬁ>f)@ﬁ'ﬂ€h%tb BorfRRRH S2d Hhol&2hlISW A0Sl €. 9.,
gelatin or blister packs fromwhich the powder may be adm ni stered by neans
of an i nhaldge solidify25 - the present invention can be fornulated in
transdermal or subcutaneous drug delivery devices. These delivery systens
are advanTigenupuldkedT tisdistaitidoa thdycdameulaitd fol@aginspaimdstisionqagssias,y and
when patient conpliance with a treatnment reginen is crucial.. Conpounds in

t r ansder nEMPERY. Frzamy. aolis Pastrs. RAmS P SEEHe rORP iR B AEOR & BA agien- adhesi ve

sol i d suppgfiienbsulh eartieRRRURLBlni i RI8Sb bE apprBhfe e conbined with a
penetration enhancer e.g., Azone (1-dodecylazacycl oheptan-2-one).

Sust ai nedTr €l A2 co(tlﬁa olurll MY Slye%ormula ed%o | 118 raEh%ﬁj g ratf]lorlljt ‘?ﬂ "I'S[l ' nt o the
subder mal ?a + urgery56r I'nj ec Subder nal c1an S encapsulate
the co Wpowgpkﬂsﬂnaaﬂelapplﬁbdiﬁﬂebﬂb}l' e tmemameuy By gonveﬁﬂldﬂal:ﬁhﬂﬁls[ fopbermpleor a
brodegradabé , Iactrc acid. 10 The pharmceuti %g

prepar at i §H aéroapﬁrp Bk syraryn delﬁ. fprpatioge meag PhErovf adnie RinglS oMU tifose
preparngt i Qani $n Sebgicybaedrh atd@pmr?mt% Qfis GRYRI0hiBGPRPRhOPhicat € quantities
of the active conponent. The unit dosage form can be a packaged

prepar at i @hinmtsneng ae kpryepresh peddaicnigingd selperef dmntwtlptl essuspensioapdr Hiei on,

such as £ Also
the unit ggggeﬂ¥%ﬁﬂ¥§gﬁy ggﬁﬁéégzﬂfg%% Bqﬁqﬁ&ﬁCac %hﬁ 81Iroozen%§;gj’t$se

15 or it wmanp.be the appropriate nunber of any of these i n packaged form

O her suitable pharmaceutical carriers and their formnul ati ons are descri bed
i N Rem Ng{RGonidendacd fencH vaiidn RiAdel 6@ Qhte PRALERBEN a3 Rstrtidh RsidarE W
Martin, Mack Publishing Conmpany, "19th edition, Easton, Pennsylvanla

Repr edént f@tthcvesrpjrré@rmr@etwmdemlu ing inreRashlodgivisationn The C@nmmédnﬂd of the

pr esent I cts
advantage@ngh nove ?E%}5?§§Q%P§tﬁ¥émﬁﬁgéﬁ¥§§53& %gggﬁéuggggrent to

t hose ski Sichd paniddigzamby bpartaiexdby matisdmoot it the aftpfor oxinmge b)( anpl es

t hereof , which intended to be ects,

iti .. Additi
et bl thE AR pdsl SRESRart % M war M riiicn eehRs S Tont (o 25

those skiplopélladnnsiich@s aEhlotaBroeXB6Mm (A )Ofdr @karhhle, dieHbrowiingromeaivat.es
t hereof, which are not intended to be Irnltlng LI ST OF ABBREVI ATI ONS WD

2010/ 867 3@5Pomfmpxuahas xgglichlorpigtraflyireathans rescasbon dsixidectiogics switablsny |
t

(D o or obii b btpsol frh B ARIEME LR, Botatle iR SpeifiTocid e dase of

(Di isopromygemhwkanmnﬁkdb&Wﬁhﬁmm&deﬂeAhyhmbmbmmtdeyw1E@£mwmﬂn@§be

ot her ) ERBPIOBS PR Rizd o MG OER et S DI KGy ntf pft combdinaih o !

(1- Hydr oxyﬂeﬂl&@bwamls@s)u,ch las Bb@kt: (stamprt@ﬁaardeﬂn)atwbsﬁddcn i t hl um al um num
hydri de) m CPBA ((al so MCPBA) 3- Chl or oper.oxybenzoi ¢ acid) ; MeCN
(Acet &R tlrxqr@syprqw t'er\tef:t%tﬁ%ﬂ a}ld PRAKY Wiy Fialigine 65V P). Nibs powder carrier will

( NChl or oseGiaeMndR) nas%v(t%_lj"ﬁé F\;B(;l#rde? cWpdstHdndh resenf%d]-@@hlt ose form

(p- Toluenesulfonlc aci d nttenperature EA ( Trlethy am ne); THF
(Tetrahydﬁmﬁ&maﬂ?Hlﬁmﬁﬂﬁmhwnﬁméyepfqg gﬁwmmmﬂdgwaph¥$ﬁDExahphéwIm“SVMthesis

of 2-13-[2 tha esul fon th cl ohexyl am no) -
pyri m din- ?P( ?L%lems :fteszom[nfe%1 m?an éllrhralé?{n 8-yl | -propan-2-ol (Conmpound 1)
When desired, formulations can be prepared with enteric coatings adapted for sustained or

30 controlled release administration of the active ingredient. For example, the compounds of



(A) EtOH (500 nmL) was added to 2-am no-nicotinic acid (25 g), followed by
H2SO4 (25 mL, conc), and the m xture stirred at 75C overnight. The reaction
m xture wae 20tva978B5 redi ssol ved in H20, neutralized w t RCREP@AB/06MWE) , and
the resulting precipitate filtered and dried to provide 2-am no-nicotinic
acid ethyl ester, which was used vvitho?g further purification. (B) A

m xture of 2-amino-nicotinic acid ethyf” ester (13.845 g), CILCH2CHO (58 nl),
and NaHCO3 (11.85 g) was stirred in EtOH (500 nL) at ref|lux overnight. The
reaction WFREPY lwnu%w@dmf@m%t%@ traalﬁqlqgméloow Hrtgnsens dipgdeemact ed with
DCM - The RraduCind@SciRiey §}Js%?hsté)‘e i(@g}Qag@uQQ/hgiggléia%{eg'%leﬁs'eroﬂhe(c%ﬁl b&tPve
unreacted starting material), then using 100% DCM to 5% Me DCI\/Ip The
product eisutesdsany amb/wh;@ma/tlmmonmh@med’flﬂga tlrcmtrdqm%glmzn 1s cruc1a1 Compounds

?L]pé/;'zg'[ ?_ElérBanf? gl ch 1lgecr§%§slted & etlrQ egu tt&t}lﬁdf kln c@?s%e rr(%h)gltsl#)ﬁq_' (200 25
m) was tTl@aado@q)omd bflh&ﬂ@Béan(a‘lsoﬂwUOMhr&ﬂtvﬁth a?pdﬂhtrandﬁteaﬁancehr epwiszenat RT,
and sti rr d. over ni &@tlohgThe react d;<ture WFS qguenched with water,

ext r act ed RO AU reREsCUsIHGY HOGIREHD AT pr ovi de

2- (1 m dazglhdutgndlRy 'iﬂtg'tkfé'sﬁbd'&ﬂmﬂﬁ%?%ﬁ} sgfg@fy or 1nje&t@n -E(Ee subdermal implants

2- (imdazo[ 1, 2-a] pyridi n-8-yl)-propan-2-ol" (1 DCM (250 nlL) was

added NBSncapsglptgthe cempounden grlipidfo bt membiEnge. gm*ﬂfcoﬁe mubher, Phe r eact i on

m xture i d 3 L.ef . the organic | ayer extracted and
“ﬁ%@%&@ s G el i

dried over concent r at ed.

2010/ EP2010/ 052084 - 27 - T rodu ur| f| b SCO usi ng
20% Et W&B&C‘}:HB“FB“%BW%@B% af%prﬁf%%?%@ wut d@ﬁagﬁ P HX the

[1,2-a] py bricriicir iy gﬁb‘dWl@é?ﬁﬁroam@t'doﬁ@s czﬁtagl)ing a(p@oﬁa&%u‘dﬁtﬁtfé@ 0Pthedctidd3

-brorm |mdazo [1,2-a]pyri din-8 - 3{11 prop an- g) in dioxane was
degassed §qMRPNIHEQ Tﬁﬁumﬁfl@sage foamcrap be edckagechprapgaiion, the Pepkage veryaintided

2- et hyl - ba) 3
(063 g UerBiRab DA Apirtpdioh Sl AGRRK: R R Shitfch Spofllers TOFRE")

t he m xt usreangtoutes edlsat tht @O dosage firghdan bE laeapsades tabtun, cathet, ot dozeage itshEn cool ed
to RT, filt.er eg) nd the filtrate.concentrated ang urified by ISCO using
£t 0AcH Rex@rbcaidies %%Rpa@ﬂfw%@eﬁaﬁww?@r%m%w SF n- 4-y1) - i m dazo [ 1, 2
-alpyri din-8 -y ]}e ol (0.675 g). 10 (F) A solution of

2- [ 3- ( 2- netheysudigh @ggfmnaswucm erieryangtheiy fﬁr@aka@plls ge éwybﬁachmrﬁegwggrqn

pr opan- 2- ) . 376 Q)
was added%%‘%genr%eeg% F{)bﬁggn%%{%h%gm%swg?%ﬂ ?[g(gi) ‘%@\%orn Wkwﬁen enched
with 10% W&@Bl?th(qghtioﬂ' tfaism)ng%ammsylwmyeerRmaemsﬁfaqﬂlavmadauﬂNal-lta@ﬁu(aaams d aq),
separ at ed g %I tered, d %Cﬁ%tf ated, and titurated
with Et 0AL™ aﬁl&% F‘F?‘BP‘EHI 05’\%16%68%1“’261?1@“ pa ei CIOW.

met hyl sul finyl -pyrimdin-4-yl1l)-im dazo[l 2 a] pyridi n-8-yl]-propan-2-ol (0.4
g). (& A nixture of

243- (2-met hyl sul finyl - pyrim di n-4-y1) -im dazo[ 1, 2-a] pyridin-8-yl]-

pr opan- 2- Alldi(idtal ohjects zhdmhmsmdl@mﬂﬁatm’ehqﬂ thsyoteotiex wilabdcome @fG@enty) , and
TEA (0. 16 stir t 100C ov I e reactl on
it ure v el et g ket Gag i Bl Xady B BeRRk waldty

preci pi t afngenwestoftellingtigel and dried, then 20 purified by |SCO u5| ng 100% DCM
to 10% MeOH DCM The fractions were col |l ected, concentrated, and titurated
wi th EtO0A ikt i f acuum
D OPRauTRICERU LRI BRI e TR AibP A SRE e oy

pyr i m2@i nthdsoysk]jlicidrim dazaa ypon Exal]npqumbfmhﬁfollywmg cprioplas th2reok, Whidnpo unid 1

55.5 ny) 3- 224C 25 Exanple 2: Synthesis of

(4-1448- (T%%drtc? H%%hyl et hyl)-im dazo[ 1, 2- a] pyri di n- 3-

1 r|md|n2 Iamnol el ohexyl 4- hydr ox i peridin-1-yl1)-nmethanone
)(/C]Orrg)c/)un AyBBREVIATIOIXI y ) ( y y-pip y )

AcOH (Acetic acid); Bn (Benzyl); BOP (Benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate); (BOC),0 (Di-tert-butyl



(A A mxture of

243- (2-met hyl sul finyl -pyrimdin-4-y1l)-imdazo[1, 2-a] pyridin-8-yl]-

pr opan- 2-wb 200/@%39) , 4- am no-cycl ohexanecar boxyl i ¢ aci e#cetdrgéioesioss (0. 31
g) in NMP (2 30 mL) was stirred at 100C for 3 h. The reaction m xture was
cooled to RT, and diluted wwth WO 2010/ 097335PCT/ EP2010/ 052084 - 28 -
water. The resulting solid was filteré and dri ed, then purified by 1 SCO
using 100% DCM to 10% MeOH DCM Fracti ons were col concentrated, and
titurat eddiggrbpna)o A né:hierasultprel isegyangiengDBS] |(b8x)%@zaﬂ9iqwl@£5e‘h0bwuiem fed at

50C under¢pegc Womfcﬁlo%}ﬁetﬁé?lepr(ﬁé’ﬂlgl‘%nél chﬁorﬂle)) [I§EA( %Dmh)ﬁ@d’n‘ﬁﬁ? IplPEA
- et hyl - ethyl)-im dazo [1 ,2 -a]pyri din-3 rim -5

yl ami nol - BivbplepxXathekariboxy| |EI\EC| d ey Mdlmﬁt}’éﬁomi@n@% g) ED@B) AlrBxture

f 4- {4-[8- (1-hydroxy-1- d 3 v1le
i BBt R aahtd HhedERed L mrcR B Qadti by
Li OH. HRO ((EBhahGﬁ gﬁOAcTw&hﬂmem) H(EBO(-I H@dmyb@mnmm@n?ﬁ)ml)somgamy rred

at RT overnjght. The reacti xt ure,_was ncen rated to renove THF
and Et OH, LABuiEhiys cuginugm ﬁ@ir'f%ei Ng-Cramy @éﬂ K&l @H@mgmﬂ?eﬂmlf er ed

and dri ed,@d) ; SQfeNIARAHAHHIN OM%UPI gmeﬂaalogr Omde (I@hcr{)éba{e%)(lNCS (N-
hydr oxy- 1 - rrethyl-ethl)-lmdazo[ i n-3- yrlmd|n2-ylamno}

- cycl ohex@hletasndsinipides; HMPd(l(MellhB’Hgﬁ)Yl’fO ete) wasT éﬂ-T\mllteh@ﬂyifOIﬁlgrapWés
purificat u o)

"met hyl - %ﬁ;}}lﬁ)oﬁlqgrgé‘er%ﬁ)_ ﬁ“gA (;FF%ﬂlP/{aﬂHnér? gflﬁ:](}"]emﬁ%;d%ﬁ&%n)l TLC (Thin layer

pyri midi nehizembhtagiaploy)- cycl ohexanecar boxylic acid (0.175 g), BOP (0.39 g),
DIEA (0.23 15 L), and piperidin-4-ol (67 ng) in DM (5 nL) was stirred at

RT over niﬁm hes ﬁmlg bf‘ﬂéxﬁ mmwaﬁntegdlfoels‘/ﬁﬁetﬁmﬁrolhegaaﬂmfI ed by ISCO
usi ng 100% 0% MeOH/ fractions were coll ected and

concent ramé‘dmldlhérb’ll-imldﬂm[éé wlpymdmt%ﬂé -prapan-21ek(Geampoundy solid filtered
and dried at 50C overnight to provide (4- {4-[8-(1-hydroxy-I-nmethyl-ethyl)-
i m dazo [@A),E20HapPY mil) ar addedytd P-apyino-nicdiimie 2cid Y2 Bg, foblpwed g HQS@eQQ)SI ) - (4

igédgoigoﬁéé) o dqli glegnlxé§%§tﬂgoglag§ %h gv%?n%glgtclglgepregcqgn%nxt:{'llrleowgs tn.glz
N (434 [éd&;owéa% 8, el w @t Rxloo i daxahd raiith gfé)éfphtgﬂeriﬁte?edyalnh

-pyrimdin- 2yamno }-eyel o hexyl)-methanes ul fona Compound 3) A
m xt ur e odried to provide 2-amino-nicotinic acid ethyl ester, which was used w1th0ut further

2-[3-(2- metl‘h(% §sulf| nyl - pyrimdin-4-yl)-imdazo[ 1, 2-a] pyridi ne-8-y1]- 25
propan- 2 BieTYs g) and N-(4-am no-cycl ohexyl) met hanesul f onam de (0. 325

g) in NMP (1.5 nL) was treated with TEA ( nL) and heated at 105C for 18
h. The re@etﬁ&ixww%@nmgnﬁ%@w wEuoited eﬁfsr(c@%%éﬁ@) &1 HedOUPE Mlpetdr . The

resul ti noxpree) p JS WRSifd hasofh S0ashad: atk o8k, T8BCHiGedixaoe

product was purif CO usi ng to 15 Pure fractions
were ol | wet @xncem@tﬁdedﬂut@d@uh Haﬁ)dand extreste o ithiREMETIoperodudt avag puriféesiiivt i ng

o ) L P S ST g 9 ™ -

- et hyl - eDtrM Yo- 3% MDA DICIM , Phe-maddaiet elutﬂ:dlae3%Me®H]DCMypﬂoﬂidlr@I imidazeplam no 1

- | oh h lf d 3, 84.9 Ex le 4
Synt hesi S dET IR qa%%ﬁ@éaﬁﬁ‘éﬁ?gﬁ” cihyl) i mtazo[ 12

a] pyridine-3-y1]-pyrim din-2-yl am nol - cycl ohexyl) - (N, N-di met hyl am no) sul f on
am de 5 (COmpaouingragfimidazo[l,2-aJpyridine-8-carboxylic acid ethyl ester (3.5 g) in THF (200

25 mL) was treated with MeMgBr (4 equivalents, 3 M in Et,O) dropwise at RT, and stirred
overnight. The reaction mixture was quenched with water, extracted with EtOAc, and

purified by ISCO using 100% EtOAc to provide 2-(imidazo[1,2-a]pyridin-8-yl)-propan-2-ol.

(D) To 2-(imidazo[1,2-a]pyridin-8-yl)-propan-2-ol (1.5 g) in DCM (250 mL) was added
NBS (1.67 g), and the mixture stirred at RT for 1 h. The reaction mixture was then diluted

30 with water, the organic layer extracted and dried over Na,SOy, filtered and concentrated.



A m xture of

2-[3-(2-net hanesul finyl -pyrimdin-4-yl)-imdazo[ 1, 2-a] pyridine-8-yl]-

pr opan- 2-wb 200/@®4339) and PCT/EP2010/052084

N- (4-am no-cycl ohexyl )-N , N -di net hyl am nosul fonam de (0.34 g) in NWP (2
m.) was treated with TEA (0.31 nL) and yeated at 100C for 8 h. The reaction
m xture was then cooled to RT and d|Iu ed with water. The product was

extracted 10 wiith Et 0OAc_and gurl fied by | SCO usi ntg 100% DCM to 15% I\/EOH/DCI\/I
to provi d’ghq\prequct was purified by ISCO using 20% EtOAc/hexane 0 100% EtOAc to provide 2-

4-[8-(1- | 2 ridine-3-yl rimdin-2-
I{am[ nol( _@g@g@gﬁg&%@ﬁ@ﬁpﬁﬁd}ﬂ 8)ylj ﬁy??ﬁgb&gngﬂ)gg I(clorrpouné 11 p¥0| mg)I Y
Ex le 5..S .
Carar o) o BePR fe Ly pmeamidersl! s e fia s LU BR P ShaRs) MRS of 1, 2-
] pyridin- &ayde]gamdi {nckivi 33 IﬁLZ)ﬂttleaiﬁdrlﬁlkgddmﬂQh@(le lr)o thremaa@dba 2Lpeth@onpound 5)
(A A mxture of 3-benzyl oxy-2-am n&p%/rl di ne glgéal%chl or gacet al dehyde

(16.7 AL, S%%lafbtr@ary&%tmﬁlyyl Pé(ﬁan‘ﬁfl@ %@oPM(}b%P@ Eh-B BBEe8i%ed 500
nL tube g% ) B8€sF98 1 gzltﬂe bJEh@ JafeaC&ﬂdQHe H}lzﬂlﬂé SRSt 1%6%09&9 r%ﬁp'ﬂl@ RT and

concentrated to a r e residual oil was taken up | N agq,
125 m) aumdct@mtrmaunredfawmmcm«l to R fibegpdnaml theafjblrateZc@)nwamawdsahédumﬁetm wat er,

dried ov oncentrate was dried
over ni gh?b%ﬁg%fusi}%ﬁﬁfﬁc bleﬁ‘é‘neptiod)&%‘eg 533 B%ﬂlf%@%@aﬁyﬁp&%@%“? 3] pyri di ne
(25.6 Q) wagarspiETaytibR-yIl|Bedgagr-gyoels %)atl on. (B) To a solution of

8- benzyl oxy- |mdazo 1, 2- afpyrl dine (25.46 g) in EtOH (250 nL) was added Br2

(7. 0319L) (F)Na YR8 &5 -5 -HERDkT Thennasalbing 1ge

suspeng}o% 25%5&2(& r% aé g}%?ﬁyﬁﬁwﬁ%dl %r)elacdtpa': 41 a@?ﬁéflg%\/\gg di |l uted
W t h NaOHbrofih-2Ao] (015 @)in ANEM X0 mt) eds sadidal tDORC, ahdeMOPBARD E76 gyess atasd. dried
over Na2SQ4, filtered, and concentrated. The product crgshed in the colum

and t ubi n§IUGRIIIRG Tk e REHinsd af 9TCcior ?@ntheméewé?dew%.1%&&284936%)(1@%6
8- benzyl ox aﬁ’ic _ba%?rg@as'msﬂ@& kel B 2(P§ vl e{@ﬁ’ 3&?@% a171d dglg’cpoverl\facéoA sol uti on

of 8- benzy oxy rono-im azo I n di oxane (150 nl)
vvas addedfiltaed c8a@nirated wbétlamdednghﬁ@dc aﬂ'cbﬁktetre@twmeVlddaé&I-(PdZ(dba) 3 (1.122

9, 218 Syl iuthuysimidina-wrimidsall cegloyridin-Srl-wronis? sl G4 B (18,7 ) and

KOAC (18. 141g and the mxture stirred at 95C overnight. The reaction

m xt ure mé’@B‘leétf 2tl8- (WetMWI@XIWE@IWﬁWIW@?Z%h aﬂi}’@ﬁ&iﬂ “YHe organic
| ayer vas, r ed. The
resi due vva@ﬁita?% g¥ g?én V\f?{%t%ﬁggké% gﬁj%gwrkgelgﬁ t| hlger@gfu te%ed and

dried. Th@.lpbouluch NMB (2 sk e wasiptirral d4d00FEL Mmlgﬂrteﬁh@damonmlatukmwas them, and
filtered ho filtrat S CO nd the solid | tered,
bnd ar i edc D Niact it abe gt rivov ibeve: BERMuied bar & 5 5.
10 t ebpanmiried by, 1§c@]1ﬂin<g>q@b%®tmaWJMeom/ld@M)Erhe %aald@;weeh wﬂe&téd 67 g).

(D) Into a 350 nL tube was pl aced 2, 4-dichloropyrinmdine (1 g) in MeCN
(100 ni), C@ﬂ@lttaﬁ‘@l M@(tntuliﬂéedd’@éagféé@ Tirprosultigg o@l \&@dﬂtﬂqﬁaanﬂaﬂmedm 0°C _
tetra(tr I ? ¥ OI? g$ g) 93{)3%2 (9 n?etl%)nbsulf% 1%1"3‘&1y1-9¥c18f%xy 11401)- 859 in

100 nmL vva

(4,4,5,5- Ib}etnmamadt Wll{nidaao[Z]Qda]pgqabﬁHch}lp@r@ayI)oll(ﬂbﬁpa@nﬁdtl 255 myy. iMb ae (1. 167
g). The 15 reaction m xture was degassed, the tube purged wth argon and
seal ed, atd-#HeCnixture stirred at 95C overni ght. The reaction m xture was
t hen cool ed to RT and concentrated, extracted with Et0Ac, and purified by

| SCO Aasi nBxaaipte Bt Spathedx afi@- {t4e[8-:l((l)ﬂiydEbQAl:meﬂqﬂ&tﬁ;ﬂ)anﬂﬂazm[l,ﬁ@pym@hﬁect ed
and concen r at.ed the re ue ted wth.E resulting solid
has 111t i tandpolsSeldhega ot et pePaorte 8. 20
benzyl oxyg(amﬁ[gmﬁ. Igropyrim din-4-yl)-imdazo[1,2-a]pyridine (0.5 g). (E) A
m xture enzyl oxy-3-(2-chl oropyri m di n-4- yl) [ m dazo[ 1, 2-a] pyridi ne

(0.19 9) Ahaxa 9 g) in NW
(1 n) wa @Bgﬁhrlre rquc%ggc for%Q%Fl%%ﬁgﬁdrlggi}?l grrllla%n tur vvalsn(—% 8dled to RT,
di | ut ed wprohanagok(0, 1 9a)dd4-bmamor gsidhtxangeasldxytc sapathat et (Va6 geoh MMPH2 wat er ,

orovi ab 4] 1% S JRECH! T HEs Moo e PefonBido R pid Gl 2

-yl am no] - cycl ohexanecarboxylic acid ethyl ester (compound 8, 0.25 g),

whi ch was used without further purification. (F) A mxture of
4-[4-(8-benzyl oxy-i m dazo[ 1, 2-a] pyridi ne-3-y1)-pyrimdin-2-ylam no] -

cycl ohexanecar boxylic acid ethyl ester (0.215 g) and Pd/C (10% 600 ng) in
EtOH (200 30 nlL) was stirred under H2 overnight. The reaction m xture was
heated and filtered hot W) 2010/ 097335PCT/ EP2010/ 052084



- 31 - through silica. The product was washed with DCM and the filtrate
concentrated and dried to provide

444- ( 8- hywloasw/domizdazo[ 1, 2- a] pyri di ne-3-y1) - pyri m di n- 2rgir@areeojosmg€l ohexan
ecarboxylic acid ethyl ester (128 ny), which was used wi thout further
purification. A m xture of

4-[4-(8-hydroxy-im dazo[l 2-a] pyridi ne % yl) pyrim di n-2-ylam no]-cyclo- 5
hexanecar boxyl ic acjd ethyl ester (0.1 .

1- chl or o- B2kt hsﬁ%lﬁmgé Wiy &é%ar{dableé T%@‘)Pufifffé@”@@@?lsr@)moéwﬁckbl (5
mg) in NMB 10d, MeOHMBENE FrddiBhk Were Rfedi@l. concbntral € af Bk QWA Xt Ur & was
cooled to RT and diluted with water. Thé resulting solid was filtered and
washed wi Et©Awexane. fThe resditing dolahwlaspiiltaréd @d doed kSTOCumidagyat 0@oDEMgho 20%
MeOH DCM t o _pr.ovi 4- - .

{2 [ 3- Rr RS E A TSy R sl Ry riginrsy i yiigidin-2-

y1] - pysi njlginfro?- cy;l:161&@@1&&%&91&@&%&5%@@gxz/ﬂsl ®. acid ethyl ester (0.1 g).
(H A mxture of - met hanesul fonyl propoxy) -i m dazo

{4-
cihyl oty %‘%ﬁey"*hnﬁpﬁ‘f“ﬂ,ﬁ@& S R A AR S5 T ana

wat er (5 psrimidaes2 statmmcédc}atohﬁaane&eelmnyghac1d76ﬁ1@1 estad®.2 ohgnlx@HeOWad 06 hen

Casurti ngoe o a2 Tkt B Pl RGil a8 TRaaP At b boePhirafRoe or ovi de

4- {4-[ 8- fadcture was then concentrated to remove THF and EtOH, neutralized with HCI (1 N), and
met hanesul fonyl - propoxy) -i m dazo[ 1, 2-a] pyri di ne-3-y1]-pyrim di n-2-yl am nol

- cycllBhetharrsebingold filkcred ol drog aﬁr@() C wiidice reowam oysiaighifo nevide fudtiRdl-

purifi cat t.

(a5 (o hbsselRLi b el Amridin s wipidh-ylaming -gygjohesanc

pyri m di nea2b<y<|yh‘cria¢1‘dl(0.1'£5yg)L wohzk arae asadowixhdui ﬁnﬁerlmr(ﬂ&aﬁ& g) in DVF (3 nL) was
treated 20 with BOP (0.126 g), and the mixture stirred at RT for 15 min

DI EA (0. 1&0)11& m%&drewmeq@[@ ém Y Rxy (128 P ctMRS-AnReL o2 - aqwiildhh@ xture

stirred RT over ni he'reaction m xture was then |Iute with water

and stir rEmll@lﬂlnF@'ymn@@MQheX%ﬂé%ﬁbqwilﬁgClﬂIﬁfélbﬁ' 2 BOP (P39, &IE[& ©OaBe. The
| t d th
et oac |5 ThuEhebdalRAdLL-pRR7 e PRSI Pl KT 8oL hL bt g,

provi de (blid2&s filtered and dried, purified by ISCO using 100% DCM t0 20% MeOH/DCM. The

hyd di 4- th | f d 1, 2-
oy i o St il st bl CHE Y e G Y KoHPBEAANS, 71
ng) . Exanpl@ePand RS0 @lernight to prov1de (4 §4 [8- (1 -hydroxy-1- metléyl ethyl)-

14-[4- (8- Benzyl oxy-im dazo[ 1, 2-al pyrid -pyrimdin-

yl am nopcmd@@é&&hl@@@h&ﬁﬂ@@mﬂﬂ@érylfdnlrlio?&0y@l9hqmbﬂéfh@d@xym¢pdmﬂhybﬂ - 32
- the per| - 4. and the m xture stirred
at RT m%hglnon?ﬁé %33?‘?12214@! g)[ égé?hé%gﬁ ut ed with water, and the

resultlng solid filtered, washed with water, and dried. The SO|Id was then

di ssol vedExampl§t3: By mthesis pENHH-{47i8-(DHydrexdl-meshydwthyl)-swmidazelddr ed hot. The
duct
B e L

| ohexyl } 3X 4- hydroxy-piperidin-I-yl)-nmethanone (conpound 6, 244 ng).
Exanpl e 7: Synthesis of

N- 1444- ( 8AbgRayd G5 F3- @Lﬂatzla{e@ulanﬂL@yﬁmdinm %Yria)daﬂ(y[ﬂ rd]pyri@ny$-31i noJ - cycl ohe
xyl | - met hanesul f onam de A m xture

8- benZy| oXpPaL-E-ol @nﬂ@@ﬁéﬁ ﬁ'r%amﬁw;yg/@l}@qyﬁrra@%{e&ul@naljnﬁ&ﬁr@é%5) ind\MPq) |
N-(4- 10 g%”@' &E;%&ﬁé’i@%{t%g%éﬁove ﬁ'ﬁ@&%& 103 &)18 haﬁ‘H% Eeftid0- 21 ) in

NVP (2 ni tirre ereaC|on m xt ure was cool ed
to RT, dimixted vwakthenwabdled fo Rdnd heute@whtwang 'Bled reclilfing fire¢ipithte wastieetedvi t h

wat er, and dried, The pro t_was purified 2X.usin to 15%
MeOH DCM WFSE‘P%WFtPéN?ﬁroGﬁ’Q C\%&ﬁ Thegrpdet was P%Hf?éé’ﬁﬁggpéﬁmga%g 1%&&44& °with
Et OAc. ThReOEBBEM. PareS@Rdctind\RSre feblidc@siebrRBstradd, 85l BiraaQGvith EtOAc. The

30 resulting solid was filtered and dried at 50°C under vacuum overnight to provide N-(4-{4-



15 under vacuum overnight to provide N

{4-]4-(8-benzyl oxy-i m dazo[ 1, 2-a] pyridin-3-yl)-

pyri m di rw-29102097336] - cycl ohexyl | - net hanesul f onam de ( ceopmPeel0/552084 ny) .
Exanpl e 8: Synthesis of

4-[4-(8-Benzyl oxy-i m dazo[ 1, 2-a] pyri diﬁb-_?,-yl) -pyrimdin-2-yl am nopcycl ohexa
nol (Conmpound 9) A m xture of

8- benzyl oxy- 3- (2-chl oro- pyri m di n-4-y1)-imdazo[ 1, 2- aq]i,pyri dine (0.1 g) and
20 4-am n@:@g}wﬂwﬂa%whyt?@hzl)- ldia?P[NPy%’Fa]l%ﬂl%eﬁ PYEMIQIpZAYIZNIPH0C for 3 h.
The react iyamngk H cfhal@ I RENCRBhBHuL3 BT Hk) uted with water, and the
resul ting “sol i iltered, washed with water, and dried. The product was

purified I L USing .100% % MeO Pure. fractigns were

col | ect edﬁgﬂﬂﬁggngﬁﬁ?@%{fg .'(%[$'Z%%§'§5°%ng 'reélfyég“v\ﬁd?ﬁo[E?DAc, and the
solid filipyadinRmdyllplyeiechidin-Hmineecy a0 Nedim@hilaintnd)siondeide 25

[ 1- (8- benzyl oxy-im dazo[ 1, 2-a] pyri di n-3-yl)-pyrimdin-2-yl am no] -cycl ohexan
ol (coﬁpo rpung) g ng). Exanple 9: Synthesis of

N-[4-(4-1mdazo[ 1, 2-al pyridin-3-yl-pyrimdin-2-ylam no) -

cycl ohexyhpastunaeics [8-Comethinbeulfi@prpoundinibyl)-imid@2o[1 2t ApyrAlisosytli on of

2,4-di chl oropyi m i he..(0, ). i.n Me 25 ). was .degasse t hen at ed
P, PRRae Cb0LE e R o dSedh b Patal iR R Gin iR 0 467550 )
i m dazo[ 1g)3n ajNoy (3 RILN&a Geat&d @)th TEANONA R Ran(iheHod a1 GOPC 25 . WAt er ) . The
reaction m xture was degassed and stirred at 100C overnight. The reaction
m xt ure wEsCtoRanxiEoVagthsn eeplgRirtodilandg diltedavigh watehdibe prodggigvasiatraded) t i ng

solidqfil - AM s b X yfhed by
S0 001 e S L A S Ot o SARORAEk: o R W
concent r atéef8-(1andrdadyel -megiyttetbybiimutaas(é 2 -alp yrind ift-BA¢ - pyFine dineés yllamineg - sol i d was

filt d, h ith, EtO d dri d i ght t id
3 (25" oni SRERYRTI S A SComRo gt Y SO, 125 gy 10 (B) A
m xture of 3-(2-chloropyrimndin-4-y0-i m'.dazo{jl, 2-a8Jq{)yri dine (0.125 g),
N-(4- am BempleiSo Arnthesis i ydeoxy piperidinnd -YIb(43i[ 8 -mehgnesmony- 38 nL) in

NVP (3 Siblild 21,2 hARfn B - HOrilimidiRS V1SRG QY By Geffofe0! €d to
RT, dil ﬁﬁ)\ﬁ\?\ﬁ)h \A‘gtzg’?' a%%gﬁﬁﬁ'e'g’?’re]séﬁ‘?%d el ﬁ‘i}ﬁgffé]d B etRoh®

wat er 15an@ampeod Syhe product was purified by | SCO using 100% DCMto 15%
MeOH DCM the pure fractions conbined and 15 concentrated, then titurated
w th Et 0AQ) Aheixtiesof 3-b&rgyRal2tnwaspylrididteq 80 pandidisdcedid@hy( s nasger vacuum
over ni ght to provide N-[4-(4-im dazo[1, 2-a] pyridin-3-yl-pyrim din-2-

yl ami no) - e Ro KRy adtFHQRLS00 M areralecated dnrp seated 08, M e g §O°CHRBADI e 10:
Synt hesi s . . . .
4~ (4-1 i d%gfg‘ff?af?%‘i P s 4hg cogle R dithd SO R b Ay e d R & RSV conpound
11) 20 A oil whstakerodp B-NaOH Ol WraqphS mi paml-oktrgdtyd with @[ ThPorgdriy tayeli ne (30
ng) ang 4-am nocycl ohexanol (45 in N 1 n). was stirr . 105C for 5
0D el cuiyvoet i et e ot B L e forkm i SRR LT PhieliRe “The
resul ti ngdsedl dvdri@s uhddrivediRieh. TW8 phsid et thbn: Limddeodrd-gyridine (Brepguct was
purified by |SCO using 100% DCM t§o 15% I\/Eoili&l‘/Pd andgt hg]g}[;ure gra(g?i ons
conbi ned, WeoHee Mithautdarthe pyrifiatighat ed with Et OAc. 25 The resulting solid

was filtered and dried at 50C under vacuum overni ght to provide 4-(4-
i m dazo[ 1(B-8&} pyolutemeF-dnzplpry-midazo| 22 ydamdire) (2536 kpindxamb(250 cdypoesnd 11,

22 ny). EX e -, Far.mul ati on Phar na {cal preparations for .delivery
by vari oubtPREr 3T A B SrSTn & T o B B ReE R DR | ve
i ngr eds enfvas Qiired AERT VS CRMPRUAZoRfikGRAvdsililuie witoNa5H (®@ms., BN)ang or nore
of the Conpounds of Fornula I. WD 2010/097335PCT/ EP2010/ 052084 - 34 -
extracted with DCM. The organic layer was dried over Na,SOy, filtered, and concentrated.
The product crashed in the column and tubing during attempted purification. Recovered

product provided 8-benzyloxy-3-bromo-imidazo[1,2-a]pyridine (21 g).



Conmposition for Oral Adm nistration Ingredient %w./w. Active ingredient
20. 0% Lact ose 79. 5% Magnesi um stearate 0.5% The ingredients are m xed and
di spensedwpnbm/magpsul es cont ai ni ng about 100 ng each; omreTERpsios2080ul d
approximate a total daily dosage. 5 Conposition for Oral Adm nistration
Ingredient %wt./w. Active ingredient (?9- 0% Magnesi um stearate 0.5%
Crosscarnel | ose sodi um 2. 0% Lact ose

(C) A solution of 8-benzyloxy-3-bromo-imidazo[1,2-a]pyridine (18.7 g) in dioxane (150
mL) was added to a 350 mL tube and degassed. To this was added Pdx(dba)s; (1.122 g),
P(cyc)s (1.37 g), 4,4,5,5,4°,4°,5°,5’-octamethyl-[2,2°]bi[1,3,2]dioxaborolanyl] (18.7 g), and
KOACc (18.14 g), and the mixture stirred at 95°C overnight. The reaction mixture was

5 cooled to RT, and diluted with water and EtOAc. The organic layer was separated, dried
over Na,SQy, filtered, and concentrated. The residue was titurated with EtOAc, and the
resulting solid filtered and dried. The product was taken up in hot EtOAc, heated with a
heat gun, and filtered hot. The filtrate was cooled, and the solid separated, filtered, and
dried under vacuum at 50°C overnight to provide 8-benzyloxy-3-(4,4,5,5-

10 tetramethyl[1,3,2]dioxaborolan-2-yl)-imidazo[1,2-a]pyridine (1.67 g).

(D) Into a 350 mL tube was placed 2,4-dichloropyrimidine (1.95 g) in MeCN (100 mL),
and the mixture degassed. To this was added palladium tetra(triphenylphosphine)
(Pd(PPh3)s, 0.5 g), followed by Na,COs (1.85 g in 100 mL water) and 8-benzyloxy-3-
(4.,4,5,5-tetramethyl[1,3,2]dioxaborolan-2-yl)-imidazo[1,2-a]pyridine (1.167 g). The

15 reaction mixture was degassed, the tube purged with argon and sealed, and the mixture
stirred at 95°C overnight. The reaction mixture was then cooled to RT and concentrated,
extracted with EtOAc, and purified by ISCO using 50% EtOAc/hexane to 100% EtOAc.
Pure fractions were collected and concentrated, and the residue titurated with EtOAc. The
resulting solid was filtered and dried at 50°C under vacuum overnight to provide 8-

20  benzyloxy-3-(2-chloropyrimidin-4-yl)-imidazo[1,2-a]pyridine (0.5 g).

(E) A mixture of 8-benzyloxy-3-(2-chloropyrimidin-4-yl)-imidazo[1,2-a]pyridine (0.19 g)
and 4-amino-cyclohexanecarboxylic acid ethyl ester (0.29 g) in NMP (1 mL) was stirred at
100°C for 1 h. The reaction mixture was cooled to RT, diluted with water, and the resulting
solid separated, washed with water, and dried. The solid was titurated with hot EtOAc and
25 filtered to provide 4-[4-(8-benzyloxy-imidazo[1,2-a]pyridine-3-yl)-pyrimidin-2-ylamino]-
cyclohexanecarboxylic acid ethyl ester (compound 8, 0.25 g), which was used without

further purification.

(F) A mixture of 4-[4-(8-benzyloxy-imidazo[1,2-a]pyridine-3-yl)-pyrimidin-2-ylamino]-
cyclohexanecarboxylic acid ethyl ester (0.215 g) and Pd/C (10%, 600 mg) in EtOH (200

30 mL) was stirred under H, overnight. The reaction mixture was heated and filtered hot



76. 5% PVP (pol yvinyl pyrrolidine) 1.0% The ingredients are conbined and
granul ated using a solvent such as nethanol. The formulation is then dried
and f or meatoi2ntoootrmbl et s (contai ni ng about 20 ngy of acti pyeTmra@oOsE4 Wi t h an
appropriate tablet machine. 10 Conposition for Oral Adm nistration

| ngredi ent Amount Active conpound 1.0 g Fumaric acid 0.5 g Sodi um chl ori de
2.0 g Methyl paraben 0.15 g Propyl par ]bén 0.05 g Granul ated sugar 25.5 g

Sorbitol (70% sol uti on) . .
through silica. The product was washed with DCM, and the filtrate concentrated and dried

to provide 4-[4-(8-hydroxy-imidazo[1,2-a]pyridine-3-yl)-pyrimidin-2-ylamino]-cyclo-

hexanecarboxylic acid ethyl ester (128 mg), which was used without further purification.

A mixture of 4-[4-(8-hydroxy-imidazo[1,2-a]pyridine-3-yl)-pyrimidin-2-ylamino]-cyclo-

5 hexanecarboxylic acid ethyl ester (0.127 g), 1-chloro-3-methanesulfonyl-propane (63.5 mg),
K,CO; (137 mg), and Nal (5 mg) in NMP (1 mL) was stirred at 90°C for 1 h. The reaction
mixture was cooled to RT and diluted with water. The resulting solid was filtered and
washed with water, then dried and purified by ISCO using 100% DCM to 20%
MeOH/DCM to provide 4-{4-[8-(3-methanesulfonyl-propoxy)-imidazo[1,2-aJpyridine-3-

10  yl]-pyrimidin-2-ylmethyl}-cyclohexanecarboxylic acid ethyl ester (0.1 g).

(H) A mixture of 4-{4-[8-(3-methanesulfonyl-propoxy)-imidazo[1,2-a]pyridine-3-yl]-
pyrimidin-2-ylamino} -cyclohexanecarboxylic acid ethyl ester (0.1 g) and LiOH-H,O (42
mg) in THF (20 mL), EtOH (5 mL) and water (5 mL) was stirred at RT overnight. The
reaction mixture was then concentrated, diluted with water, neutralized with HCI (1 N), and
15  the resulting solid filtered and dried at 50°C under vacuum overnight to provide 4-{4-[8-(3-
methanesulfonyl-propoxy)-imidazo[1,2-a]pyridine-3-yl]-pyrimidin-2-ylamino} -

cyclohexanecarboxylic acid (90 mg), which was used without further purification.

(I) A solution of 4- {4-[8-(3-methanesulfonyl-propoxy)-imidazo[1,2-a]pyridine-3-yl]-
pyrimidin-2-ylamino} -cyclohexanecarboxylic acid (0.09 g) in DMF (3 mL) was treated

20 with BOP (0.126 g), and the mixture stirred at RT for 15 min. DIEA (0.1 mL) and
piperidin-4-ol (29 mg) were added, and the mixture stirred at RT overnight. The reaction
mixture was then diluted with water and stirred at RT for 30 min, permitting the product to
precipitate. The resulting solid was filtered, washed with water, dried, and titurated with
EtOAc. The product was filtered, dried at 50°C under vacuum overnight to provide (4-

25 hydroxy-piperidin-1-yl)-(4-{4-[8-(3-methanesulfonyl-propoxy)-imidazo[1,2-a]pyridin-3-
yl]-pyrimidin-2-ylamino} -cyclohexyl)-methanone (compound 5, 71 mg).

Example 6: Synthesis of {4-[4-(8-Benzyloxy-imidazo[1,2-a]pyridin-3-yl)-pyrimidin-2-
ylamino|-cyclohexyl}-(4-hydroxy-piperidin-1-yl)-methanone (Compound 6)

A mixture of 4-[4-(8-benzyloxy-imidazo[1,2-a]pyridine-3-yl)-pyrimidin-2-ylamino]-cyclo-
30 hexanecarboxylic acid ethyl ester (0.23 g) in DMF (10 mL) was treated with BOP (79 mg),
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then DIEA (0.345 g), then piperidin-4-ol (79 mg), and the mixture stirred at RT for 5 h. The
reaction mixture was then diluted with water, and the resulting solid filtered, washed with
water, and dried. The solid was then dissolved in hot EtOAc, MeOH, and DCM, and the
solution filtered hot. The product was dried at 50°C under vacuum overnight to provide {4-
[4-(8-benzyloxy-imidazo[1,2-a]pyridin-3-yl)-pyrimidin-2-ylamino]-cyclohexyl} -(4-
hydroxy-piperidin-1-yl)-methanone (compound 6, 244 mg).

Example 7: Synthesis of N-{4-[4-(8-benzyloxy-imidazo[1,2-a]pyridin-3-yl)-pyrimidin-

2-ylamino]-cyclohexyl}-methanesulfonamide (Compound 7)

A mixture of 8-benzyloxy-3-(2-chloropyrimidin-4-yl)-imidazo[1,2-aJpyridine (0.1 g), N-(4-
amino-cyclohexyl)-methanesulfonamide (0.2 g), and TEA (0.21 mL) in NMP (2 mL) was
stirred at 100°C overnight. The reaction mixture was cooled to RT, diluted with water, and
the resulting solid filtered, washed with water, and dried. The product was purified by
ISCO 2x using 100% DCM to 15% MeOH/DCM. Pure fractions were collected,
concentrated, and titurated with EtOAc. The resulting solid was filtered and dried at 50°C
under vacuum overnight to provide N-{4-[4-(8-benzyloxy-imidazo[1,2-a]pyridin-3-yl)-

pyrimidin-2-ylamino]-cyclohexyl} -methanesulfonamide (compound 7, 14 mg).

Example 8: Synthesis of 4-[4-(8-Benzyloxy-imidazo[1,2-a]pyridin-3-yl)-pyrimidin-2-yl-

amino|-cyclohexanol (Compound 9)

A mixture of 8-benzyloxy-3-(2-chloro-pyrimidin-4-yl)-imidazo[1,2-a]pyridine (0.1 g) and
4-amino-cyclohexanol (0.1 g) in NMP (2 mL) was stirred at 100°C for 3 h. The reaction
mixture was then cooled to RT, diluted with water, and the resulting solid filtered, washed
with water, and dried. The product was purified by ISCO using 100% DCM to 15%
MeOH/DCM. Pure fractions were collected and concentrated. The residue was titurated
with EtOAc, and the solid filtered and dried at 50°C under vacuum overnight to provide N-
[1-(8-benzyloxy-imidazo[1,2-a]pyridin-3-yl)-pyrimidin-2-ylamino]-cyclohexanol
(compound 9, 8§4.8 mg).

Example 9: Synthesis of N-[4-(4-Imidazo[1,2-a]pyridin-3-yl-pyrimidin-2-ylamino)-

cyclohexyl]-methanesulfonamide (Compound 10)
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imidazo[1,2-a]pyridine (0.75 g), and Na,COs (0.954 g in 25 mL water). The reaction
mixture was degassed and stirred at 100°C overnight. The reaction mixture was then cooled
5 to RT and diluted with water, and the resulting solid filtered, washed with water, and dried.
The product was purified by ISCO using 100% DCM to 10% MeOH/DCM, the fractions
combined and concentrated, and the residue titurated with EtOAc. The resulting solid was

filtered, washed with EtOAc, and dried under vacuum overnight to provide 3-(2-

chloropyrimidin-4-yl)-imidazo[1,2-a]pyridine (125 mg).

10  (B) A mixture of 3-(2-chloropyrimidin-4-yl)-imidazo[1,2-a]pyridine (0.125 g), N-(4-
amino-cyclohexyl)-methanesulfonamide (0.372 g), and TEA (0.38 mL) in NMP (3 mL)
was stirred at 105°C for 10 h. The reaction mixture was cooled to RT, diluted with water,
and the resulting solid filtered, washed with water, and dried. The product was purified by
ISCO using 100% DCM to 15% MeOH/DCM, the pure fractions combined and

15 concentrated, then titurated with EtOAc. The resulting solid was filtered and dried at 50°C
under vacuum overnight to provide N-[4-(4-imidazo[1,2-a]pyridin-3-yl-pyrimidin-2-

ylamino)-cyclohexyl]-methanesulfonamide (compound 10, 5.8 mg).

Example 10: Synthesis of 4-(4-Imidazo[1,2-a]pyridin-3-yl-pyrimidin-2-ylamino)-cyclo-
hexanol (Compound 11)

20 A mixture of 3-(2-chloropyrimidin-4-yl)-imidazo[1,2-a]pyridine (30 mg) and 4-amino-
cyclohexanol (45 mg) in NMP (1 mL) was stirred at 105°C for 5 h. The reaction mixture
was then cooled to RT and titurated with water. The resulting solid was filtered, washed
with water and dried. The product was purified by ISCO using 100% DCM to 15%
MeOH/DCM, and the pure fractions combined, concentrated, and titurated with EtOAc.

25 The resulting solid was filtered and dried at 50°C under vacuum overnight to provide 4-(4-

imidazo[1,2-a]pyridin-3-yl-pyrimidin-2-ylamino)-cyclohexanol (compound 11, 22 mg).
Example 11: Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown in the
following Tables. “Active ingredient” or “Active compound” as used in the Tables means

30 one or more of the Compounds of Formula 1.



SPAN(r) 60 2 TWEENO 60 2 M neral oil 5 Petrolatum 10 Met hyl paraben 0. 15
Propyl paraben 0.05 BHA (butyl ated hydroxy anisole) 0.01 Water g.s. 100

Al'l of thwoizogvedizents, except water, are conbi ned and Rreatrpdoiwosabout 60C
wWith stirring. A sufficient quantity of water at about 60C is then
added with vigorous stirring to errulsi%% 15 the ingredients, and water then

added g.s. about 100 g. WD 2010/ 097335PCT/ EP2010/ 052084

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

5 Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

10 Composition for Oral Administration

Ingredient Amount
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 0.15¢g
Propyl paraben 005¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 1285¢g
Veegum K® (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.
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Topical Formulation

Ingredients grams
Active compound 0.2-2
SPAN® 60 2
TWEEN® 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring.
A sufficient quantity of water at about 60°C is then added with vigorous stirring to emulsify

15 the ingredients, and water then added q.s. about 100 g.
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Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active compound are
prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium carboxymethyl-

5 cellulose, dextrose, and the like. Hydrochloric acid may be added to adjust pH. The nasal
spray formulations may be delivered via a nasal spray metered pump typically delivering
about 50-100 uL of formulation per actuation. A typical dosing schedule is 2-4 sprays
every 4-12 h.

Example 12: JNK Assay in vitro

10 JNK activity was measured by phosphorylation of GST-ATF2 (19-96) with [y-"P] ATP.
The enzyme reaction was conducted at Km concentrations of ATP and the substrate at final
volume of 40 pl in buffer containing 25 mM HEPES, pH 7.5, 2 mM dithiothreitol, 150
mM NacCl, 20 mM MgCl,, 0.001% Tween® 20, 0.1% BSA and 10% DMSO. Human
JNK202 assay contains InM enzyme, 1 uM ATF2, 8 uM ATP with 1uCi [y-*P] ATP.

15 Human JNK1a.l assay contains 2 nM enzyme, 1uM ATF2, 6 uM ATP with 1 pCi [y-'P]
ATP. Human JNK3 (Upstate Biotech #14-501M) assay contains 2 nM enzyme, 1 pM ATF2,
4 uM ATP with 1 pCi [y-*P] ATP. The enzyme assay was carried out in the presence or
absence of several compound concentrations. JNK and compound were pre-incubated for
10 min., followed by initiation of the enzymatic reaction by adding ATP and the substrate.

20 The reaction mixture was incubated at 30°C for 30 min. At the end of incubation, the
reaction was terminated by transferring 25 pl of the reaction mixture to 150 ul of 10%
glutathione Sepharose® slurry (Amersham # 27-4574-01) containing 135 mM EDTA. The
reaction product was captured on the affinity resin, and washed on a filtration plate
(Millipore, MABVNOBS50) with phosphate buffered saline for six times to remove free

25 radionucleotide. The incorporation of **P into ATF2 was quantified on a microplate
scintillation counter (Packard Topcount). Compound inhibition potency on JNK was
measured by ICs, value generated from ten concentration inhibition curves fitted into the 3-
parameter model: % inhibition = Maximum/(1+ (ICsy/[Inhibitor])"**®). Data were analyzed

on Microsoft Excel for parameter estimation. The results are shown in Table 2 below:

30 Table 2: Inhibition of Human JNK
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Example 13: Phospho-c-Jun Translocation Assay

Inflammation is regulated in part by the action of ¢-Jun on other genes in the inflammatory

pathway. Thus, inhibition of phosphorylated c-Jun translocation to the nucleus provides an

indication of the anti-inflammatory activity of a compound. SW1353 cells are purchased

from the American Tissue Culture Collection and maintained in growth media containing

DMEM medium (Invitrogen) with 10% fetal bovine serum (Invitrogen), ascorbic acid

(Sigma), and penicillin/streptomycin/glutamate (Invitrogen) under culture conditions (at

37°C with 5% COy). Cells are plated at a density of 8,000 cells/well in 100 pl growth

10

medium 24 h prior to the compound treatment. Immediately before the compound treatment,

growth media is replaced with 90 ul of fresh media. Compound stock at 10 mM is first

diluted in compound vehicle (DMSO) to 3 mM, then diluted in serum-free medium and

added to each well as a 10x concentrated solution in a volume of 10 pl, mixed, and pre-

incubated with cells for 30 min at 37°C in 5% CO,. Compound vehicle (DMSO) is

15

maintained at a final concentration of 1% for all samples. After 30 min incubation, the cells

are activated with TNFa. (1 ng/ml, Roche Biochem) for 20 min. Cells are then fixed,

permeabilized, and stained with anti-phospho-c-Jun antibody (Santa Cruz), followed by

Alexa Fluor 488 labeled secondary antibody and Hoechet 33342 dye (Invitrogen) per
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(IFA; total of 0.1 ml in 2-3 sites). Arthritis induction is generally observed 12-14 days
from priming; however a booster injection of 100 pg collagen/IFA is given around days 7-
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disease induction. Compound dosing can be prophylactic (starting at time of boost or 1-2

25 days prior) or therapeutic (beginning after boost and coinciding with initial disease scores
of 1-2 — see clinical scoring below). Animals are evaluated for the development and

progression of disease over the next 21 days.

Rats are evaluated using a scoring system (described below), paw volume measurements

using a plethysmometer for each paw, or measuring paw or joint thickness with a caliper.
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medi a. Conpound stock (10 mV) is diluted in growth nedia and added to each
wel | as apd@x eﬁ@Bﬁﬁ@%ﬁé%ﬁH'e iRl Wi Ofn BiiRr NQLAYSreHarQtelor \ﬁ@i%\ﬁ/g and al | owed
to pre-incubate wth cells for 30 mn The conpound vehicle ( O is

mai nt ai nedeterminatioh fEstolognee Hnlpsandan noflechdsr apalydiy. Addiponadly, bipedsis 30 min, the
cells 30 are.activated with 10 ng/m.  of A TNF- Roche .Bi och w1 INFsa iS
cdded as DERRE U GuRSallsil atfpli HeaBr o bn TR BOR- OGRS R hBE anc
added in @icrGthind® afd frdLkhQit pRCCWAtil anaetd. Pahesitcry eytokihé Wwyveld (§.0r TNFy, Cel |
nmedi a are harvested and stored at -20C. Media aliquots are analyzed by

sandwiléh i} axd Hop) frope thermdasacs feom hemegegized pintitiygucain deteratipgdaysing rat-
instructi : ) I ) Thal I p N :

concentra iglrfigo I@r\]gﬁggﬁgggngheaﬁag%)??ﬁe%gg%ﬁ%-ngﬁ g? %gg)gﬁnﬁaa%@%?éecgﬁscagd to
50% of t heongmnite of chasgasen cgiical scdrés, pBv voluMes aokloftopExdety gmagralito Cert ai n
conpounds_h e, an | C50 value ranging fromO0.1-20iuMin this assay. Exanple
17: Oval bTAWRIEWRESti zed Asthma Mbdel (A) Male Brown-Norway rats are
sensitized i.p. with 100 lug of OA (ovalbumin) in 0.2 mM 10 alumonce every
week for Exgmpleléels8FragugionAssayih THFo-indecedddxman Chopslyagaxcamal ast

sensi thzagy rats are ready for testing. One to 2 days prior to
challgplggé;waigls%r%% are weighed. On day 21, the rats are dosed gq.d. with

ei ther vehicle or conpouynd fornul ati on suhbcut aneously 30 m nutes before QA
aer osol c%‘énlﬁ%@e&sem@haﬁ%ﬁ%%mﬁ%@y Taviue Cule talseiion %96 TEIHEEH 5 af t er

chal | engeéin pwihi &1 LEonSRERS b SREM BHediud] @n ARSI Gith26¢h £l baviRd RANS, _
approx. 2 g/kg, i.p.). Plasma is collected fromrats for PK at term nation.
Bl ood i s drawngdn.anearbie aeidslGiizmal andpenigilan (Inetragera v thecultnegloaditioeannul a

is inserte d u are, | av d wt X m,  PBS. Th luid is
anal yaed 1o ¢ 0t b @ukaty 16 Pl SR Sl 1 Per el SRRSO e et s,

Tot al 2k eulkediy 48 hbeEBeford fAc BMAdIndURktnRht. tThehcdRkdF bdfER-tAOEPound s det er m ned
using a Coulter Counter. For differential |eukocyte counts, 50- 20 20010 of

the sanpl €eqmenghedip fsugelacqdivith Kk WbiissumadioHeorspquad sioek (HeaMiiit h

Di 71 - Qui kdﬂuTé}Fin%E&QtﬂGﬁééﬁ’d‘aléi%fdd{&’ﬁ%ﬁéﬁ &8 a?@?éﬂ%%édt&ted%}hgi%ﬂ@m Lauﬁ@d .
| ynphocytes are counted under T1ght mcroscopy using standard norphol ogi cal
criteria ofitd dxpixedaedalisyal tpercandtagewitl bdlsrfendl min ThB8Admpdund dehisle

centrifug 00 rpm 10 min) and the sypernatant js stored at - C
Cings. ar TS0 RarBbed b e StEnttanar brs Rk ke <aksf 38 il e ol
30 are activated with 10 ng/ml of TNF-o. (Roche Biochem). TNF-a. is added as a 10x



25 Exanpl e 18: CFA Induced Thermal Hyperal gesia Assay Male Wstar rats
(-200g) are purchased from Charles River Laboratories. Food and water are
al | oned awtol2otwmmssprior to study. On Day 0 ani nal s ar e PCmjEPediens2asd h 50
p1(1.0 ng/m ) of 100% Conpl ete Freund's Adjuvant (CFA; Signma Chem cal Co,
St. Louis, MO, USA) into the plantar :sjé(?_e of the right hind paw under

i sof | urane anesthesia. Follow ng recovery 30 from anesthesia, rats are

noved to the study room and placed in the clear rect angl (FI astic
2010/ 097 33BPRIPHS S0 HPDEHIBHD N oM Bedia sndkied it hEORELRA “h@ﬁéé‘feéh gesi a

t est t t t dt
tﬁ; rl ﬁor%Fﬁﬁggg{e%%’%ﬁff@g ﬁ(b,eﬁf'rﬂed"i ér@'hal%ﬁé& QB af'- %‘6@: i eturned to

rats are fasted overni ght on Day 2
(48h postaligadisiang aatyizehdy smﬂmcarlﬂlﬁmfedhb@mkeﬁce of He8 sas pdyhaf oom and

habltuatedtc%the room f or ﬁ% ‘@i ced 5

i ndi vi duaPPPIRGUET & APUTtions 69?8?“%& & ‘ies Ciu i a&é‘Pefor 10 min
bef or est h@n@&ﬂtﬁﬁoﬂ?@ﬂﬂh@%o HdHRVBICAANES - SE%uét%nuﬁ@ded@edTWl% gfthber mal paw
wi t hdrawal threshol ds. er optic radiant heat (intensity setting 60)

usi ng a ptoafPhya ‘Eeelﬁ@X](ﬁ@g@ Micspso@t ExceldirggramsCefamn peapqurdohays aphesopl asti c
floor to @zﬁ‘&é‘rﬁ éﬁQWIQGW’H}@S* for the rat to remove its paw from

t he heat source recor ta et threshold for the contra-Ilateral
paw was -_10 s anst h at least a 5 min interval,
alter natlﬁﬁalﬁg{eﬂgeﬁv?&?g"f'bﬁ“sll% ﬁq%ﬁutra | ateral paws. After the
baseline is determned, rats are dosed wi th either vehicle or drug and the
test repedtddalaBraweNorsn: rperasesiaat i el 109e af &%t (valbynyiim@ddnk o t he

treat rfB“t %Q)‘dgéeve? g‘?t \g@é%kﬁ&goby &t 4 “Jf‘ﬁé ék%ll@ka%cfﬂger}gé}d of the

st udy, observ 0 ensure ‘deat h occurs ounds of
the inve nsanslnzaefohettht ralsaaltry réagy rfcﬂdeﬂctmgp@mn to A da)mmloas)s@ytllengwmmals are

2010/ 097335 PW I%%]g yg 10 f‘-_hzeorg‘[és1 are dosed q. \c{\hwuh Lithe¥ V&ll(gg or compoun& ?orlth%Panon

formula IV
subcutancously 30 minutes before OA aerosol challenge (1% OA for 45 minutes) and

terminated 4 or 24 hours after challenge. At time of sacrifice, rats are anesthetized

15 (urethane, approx. 2 g/kg, i.p.). Plasmais collected from rats for PK at termination. Blood
is drawn from the abdominal aorta at termination. A tracheal cannula is inserted and the
lungs are lavaged with 3 X 3 ml PBS. The BAL fluid is analyzed for total leukocyte
number and differential leukocyte counts. Total leukocyte number in an aliquot of the cells
(20-100 pl) is determined using a Coulter Counter. For differential leukocyte counts, 50-

20 200 ul of the sample is centrifuged in a Cytospin and the slide stained with Diff-Quik. The
proportions of monocytes, eosinophils, neutrophils and lymphocytes are counted under
light microscopy using standard morphological criteria and expressed as a percentage. The
remaining BAL fluid is centrifuged (1500 rpm, 10 min) and the supernatant is stored at —

80°C. Lungs are also harvested for protein and/or RNA analyses.
25 Example 18: CFA Induced Thermal Hyperalgesia Assay

Male Wistar rats (~200g) are purchased from Charles River Laboratories. Food and water
are allowed ad-libitum prior to study. On Day 0 animals are injected with 50 pl (1.0 mg/ml)
of 100% Complete Freund’s Adjuvant (CFA; Sigma Chemical Co, St. Louis, MO, USA)
into the plantar side of the right hind paw under isoflurane anesthesia. Following recovery

30 from anesthesia, rats are moved to the study room and placed in the clear rectangle plastic



5Ri is H -0OH, -OR or hydroxy-lower alkyl, where Ris |ower alkyl, benzyl,
aryl- lower alkyl, or nmethylsufonyl-lower alkyl; R2 is -OH -NH2,

- CH2S02RAV0-28002184335- NHSO2R4, - CO2R5, or where R3 is H, lommP2@opb2080r an
amno acid; R4 is lower alkyl, -NH2, |ower alkyl-am no, or di (Il ower

al kyl)am no; R5 is Hor lower alkyl; 10or a pharmaceutically acceptable
salt thereof 2. The conpound of claim1l, wherein Rl is H -OH -OR or
hydr oxy-1 ower al kyl, where R is | ower al kyl , benz aryl - | ower al kyl, or
met hy|suf‘aﬁwMl%ﬁﬁéhetaﬁwlhwmalg%sla@qlstowe 0 r30 Nibschiter habisepied,  or

where R3 a8 dib retdmed @WRSir Aiflal hQKin@N am no aci d; R4 is |over al kyl, -NH2,
| ower al kyl-am no, or di(lower alkyl)amno; R5 is H or Iovver al kyl; or a

h I I th Th d di

A e L DR AN A R

2010/ 097 3gkked: ﬂlEBRﬁgz@dcﬁﬁ afBhlabitudkdd to th® roo'ﬁh%r aolepoUmdRag agy démglaéed any one

of cl al ms, 1. to wherein Rl is benzylo . The conpound according to any

one of c|lafimdufﬂw@earw}?év%weﬁ&méc arp sthﬂf@ré%&dnlﬁ&e%%&e&% to either

claim1 ope fg%l ’Y‘ﬁteltlﬁ'gfba%s tbt ihsBy @Hﬁ’l&éufé‘ tR&Hiafp Ao 'Jwthdl%%pt‘ﬁ‘fb)éholdsS Féber The
conpound of  claim 7, wherein RL is 2-hydroxy-prop-2-yl

optic radiant heat (intensity setting 60) using a plantar tester (Ugo Basﬂe Italy) is applied

through the plastic floor to each rear hind paw. The time for the rat to remove its paw from
the heat source is recorded. The target threshold for the contra-lateral paw was ~ 10 s. Each
10 paw is tested 3x with at least a 5 min interval, alternating between the ipsi-lateral and
contra-lateral paws. After the baseline is determined, rats are dosed with either vehicle or
drug and the test repeated as above 30-120 min post dose. The tester is blinded to the
treatment groups. Rats are euthanized by CO; inhalation at the end of the study, and
observed for 5 to 10 min to ensure death occurs. Compounds of the invention effectively

15 reduce pain in this assay.



9. The conpound of claim7, wherein Rl is benzyloxy. 10. The conpound of
claim7, wherein Rl is 3-nethanesul fonyl propoxy. 11. The conpound of claim
1, wher eiwoRB10/®7338IHSCO2N( CH3) 2. 12. The conpound of cl aiPeTEP2&0l06208€d from
the group consisting of: 10 2- {3 42-(4-nethane sul fonyl net hyl -cyc | ohe

xyl am no)-pyrimdin-4-yl] -imdazo [1 f - alpyri dine -8 -yll -prop
an-2-ol; (4- { 4- [8 -(1 -hydroxy-1 n% hyl -ethyl)-inm dazo [1,2-a]pyri
din-3-yl]-pyrimdin-2-ylamino } - _cyc_|ohe xyl)-(4-hydro xy-p iperi din-1
-y1) - met hanone ; N (4- {4-]8-Yhatfsedaiged: 1 - et hyl - et hyl ) -i nmi dazo
[1,2-a] pyridine-3 -yl]-pyrimdin-2-yl15 am no}

- cycl ohexll Acomphankesfibimonahi de; N-(4- {4-[8-(i -hydroxy-1

-nmet hyl -ethyl )-imdazo [1, 2-a] pyridine-3 -yl]-pyrimdin-2-ylam no}

-cycl ohexyl ) - (N, N-di net hyl am no) s onami de; (4-hydroxy-piperidin-I-yl)-(4-
{ 4- [8-(3 -nethanesul fonyl -prop Ixy)\ mdazo [1 ,2 -a]pyridin-3 -
yfl-pyridmdin-2-ylam nol -cycloliexyl)-nethanone; 20 {4-[4-(8

-benzyl oxy-imdazo [1 ,2 -a] pNMTdINS - ~pyrimdin-2 -ylamno]-cycl ohe
xyl} -(4- hydroxy-p iperi din- e,

N-{4-[ 4- (8-benzyl oxy-i m dazq 3-y1l)-pyrimdin-2-ylam no]-cyclo
hexyl | - nethane sul f onam de \ 1

4-[ 4- (8- benzyl oxy-i m dazo[ 1,R:a}lpyri di n= /1) ﬁ)yri m di n- 2-yl am no] - cycl ohex
ane25 carboxylic acid ethyl esier; WD 2010/097335PCT/ EP2010/ 052084 - 44 -
4-[4-(8-benzyl oxy-im dazo[ 1, 2-@% pyri di n-3-y1)- pyrgl)m' di n- 2-yl am no] - cycl ohex
anol ;

N-[4-(4-imdazo[1, 2-a] pyridin-3-yl-pyrimdin-2-ylam no)-cycl ohexyl]-net hane
sul f onani Weereiingd

4- (4-1mdazo[ 1, 2-a] pyridin-3-yl-pyrimdin-2-yl am no)-cycl ohexanol. 5 13. A
phar neéeut i calRcisfpedR, -OR, boltydregalbivanalkylf whenrit is dower atiyp biesiyhgrylan

ef fect i ve, quoupt of,, SRR Sl uff ™ @ 1+ (1)

O
3O
R? is —OH, -NH,, ~-CH,SO,R*, ~SO,R*, -NHSO,R*, —CO,R?, or ,

where R? is H, lower acyl, or an amino acid; R*is lower alkyl, -NH_, lower alkyl-
amino, or di(lower alkyl)amino; R’ is H or lower alkyl;

10 or a pharmaceutically acceptable salt thereof.

2. The compound of claim 1, wherein

R'is H,-OH, —-OR, or hydroxy-lower alkyl, where R is lower alkyl, benzyl, aryl-lower
alkyl, or methylsufonyl-lower alkyl;

O
3O
R?is —~OH, -NH,, -SO,R*, -NHSO,R*, -CO,R’, or , where R’ is H,

15 lower acyl, or an amino acid; R*is lower alkyl, -NH,, lower alkyl-amino, or di(lower
alkyl)amino; R’ is H or lower alkyl;

or a pharmaceutically acceptable salt thereof.
3. The compound according to either claim 1 or 2, wherein R? is -NHSO,CHs.

4. The compound according to any one of claims 1 to 3, wherein R'is 2-hydroxy-prop-2-yl.



wherein Rl is H -0OH -OR or hydroxy-lower alkyl, where R

Is | ower alkyl, benzyl, 10aryl-lower al kyl, or nethyl sufonyl-Ilower alkyl;
\' )-OR 3 WORR10/®7330H, - NH2, -SO02R4, - NHSO2R4, -O0Q2R5, oPCEEPr@0832088 H,
| ower acyl, or an amino acid; R4 is lower alkyl, -NH2, |ower alkyl-anm no,
or di(lower alkyl)amno; R5 is Hor |oyer alkyl; or a pharmaceutically

N

acceptable salt thereof 15 and a pharn@ceutically acceptabl e excipient. 14.

A nethod of treating a subject for inflammtion, said method conprising:
adni ni st e A ¢aapouadasearding 1o anxepe phlsigsrl 3. whersdek vie benglery- of a
conpound of forrmula I: - 45 - wherein 1 . Ris H -OH -OR or

hydr oxy- | @Wele @nlpound WBEEBn ol dy bAVST claihiW to 3DRA&G¥IR'as W, - | ower al kyl, or
met hyl suf onyl -1 ower al kyl ;

7. The compound according to either claim 1 or 2, wherein R? is 4-hydroxy-piperidin-1-

carbonyl.
5 8. The compound of claim 7, wherein R' is 2-hydroxy-prop-2-yl.
9. The compound of claim 7, wherein R' is benzyloxy.
10. The compound of claim 7, wherein R' is 3-methanesulfonylpropoxy.

11. The compound of claim 1, wherein R? is -NHSO,N(CHa)».

12. The compound of claim 1, selected from the group consisting of:
10 2-{3-[2-(4-methanesulfonylmethyl-cyclohexylamino)-pyrimidin-4-yl]-imidazo[1,2-
alpyridine-8-yl}-propan-2-ol;

(4-{4-[8-(1-hydroxy-1-methyl-ethyl)-imidazo[1,2-a]pyridin-3-yl]-pyrimidin-2-ylamino} -
cyclohexyl)-(4-hydroxy-piperidin-1-yl)-methanone;

N-(4-{4-[8-(1-hydroxy-1-methyl-cthyl)-imidazo[1,2-a]pyridine-3-yl]-pyrimidin-2-yl-

15 amino}-cyclohexyl)-methanesulfonamide;

N-(4-{4-[8-(1-hydroxy-1-methyl-cthyl)-imidazo[1,2-a]pyridine-3-yl]-pyrimidin-2-yl-

amino } -cyclohexyl)-(N,N-dimethylamino)sulfonamide;

(4-hydroxy-piperidin-1-yl)-(4- {4-[8-(3-methanesulfonyl-propoxy)-imidazo[ 1 ,2-a]pyridin-3-
yl]-pyridmidin-2-ylamino} -cyclohexyl)-methanone;

20  {4-[4-(8-benzyloxy-imidazo[1,2-alpyridin-3-yl)-pyrimidin-2-ylamino]-cyclohexyl} -(4-
hydroxy-piperidin-1-yl)-methanone;

N-{4-[4-(8-benzyloxy-imidazo[1,2-a]pyridin-3-yl)-pyrimidin-2-ylamino]-cyclohexyl } -

methanesulfonamide;

4-[4-(8-benzyloxy-imidazo[1,2-a]pyridin-3-yl)-pyrimidin-2-ylamino]-cyclohexane-
25 carboxylic acid ethyl ester;



H, lower acyl, or an amno acid; R4 is |lower alkyl, -NH2, |ower

al kyl -am no, or di(lower alkyl)amno; R5 is Hor |ower alkyl; or a

phar macewocaldop7mscept abl e salt thereof 15. A net hod ofCirmredionsegs t he
activity of .INK conprising: 10 contacting said .INK with an effective
concentratlon of a compound of formula (1) wherein Rl is H -CH
-OR, or hydroxy-I|ower alkyl, mhere R |% Tomer aIkyI benzyl aryl -1 owner

al kyl, or neth Isufonyl-lome acyl or an am no
aci d; R4 & (%&%ﬁzﬂaﬁwﬁldamﬂh@ a]lPBGWé‘? 3aﬂ)kwlnaﬁann%yla6¥nqircwlewn%lt kyl ) ani no;
R5 is Hor |lower alkyl; or a pharmaceutically acceptable salt thereof 5
16. Use oth[hé4¢mittam{ﬂ1d agpyratny-3 eh@yomidih-2iylenihoj-gyclshekyl -niechamesulibact ure of a
medi cament for the treatment of an inflanmmatory disorder. 17. Conpound
accordlngl?g‘ one of the clainms 1 to 12 for use in the treatnment of an

|nflannatorl di sorder. 18. The invention as described herein above.
imidazo[I,2-a]pyridin-3-yl-pyrimidin-2-ylamino)-cyclohexanol.

5 13. A pharmaceutical composition for treating inflammation, comprising;:

an effective amount of a compound of Formula I:

HN

;Ullln
N

Q)
wherein

R'is H, -OH, —OR, or hydroxy-lower alkyl, where R is lower alkyl, benzyl,
10 aryl-lower alkyl, or methylsufonyl-lower alkyl;

(@)
3O
R?is —~OH, -NH,, -SO,;R*, -NHSO,R*, -CO,R’, or

where R? is H, lower acyl, or an amino acid; R*is lower alkyl, -NH,, lower
alkyl-amino, or di(lower alkyl)amino; R is H or lower alkyl;
or a pharmaceutically acceptable salt thereof;

15 and a pharmaceutically acceptable excipient.

14. A method of treating a subject for inflammation, said method comprising:

administering to a subject in need thereof an effective amount of a compound of formula I



PCT/EP2010/052084

10
WO 2010/097335
-45 -
N
A
HN N N
"
\ R
é2
R )

wherein
R'is H,—OH, —OR, or hydroxy-lower alkyl, where R is lower alkyl, benzyl, aryl-

lower alkyl, or methylsufonyl-lower alkyl;

(@)
O
R?is —OH, —-NH,, —-SO,R*, -NHSO,R*, —CO,R’, or , where R® is

H, lower acyl, or an amino acid; R*is lower alkyl, -NH,, lower alkyl-amino, or

di(lower alkyl)amino; R’ is H or lower alkyl;

or a pharmaceutically acceptable salt thereof.

15. A method of inhibiting the activity of JNK, comprising:
contacting said JNK with an effective concentration of a compound of formula I:

10
N7
HN)l\/NJ\(\
N /

2
)

;Ullllu

wherein
R'is H, —-OH, —OR, or hydroxy-lower alkyl, where R is lower alkyl, benzyl, aryl-

lower alkyl, or methylsufonyl-lower alkyl;



WO 2010/097335 PCT/EP2010/052084

- 46 -

(@)
3O
R?is —~OH, -NH,, -SO,R*, -NHSO,R*, -CO,R’, or

H, lower acyl, or an amino acid; R*is lower alkyl, -NH,, lower alkyl-amino, or

, where R'is
di(lower alkyl)amino; R’ is H or lower alkyl;
or a pharmaceutically acceptable salt thereof.

5 16.  Use ofthe compound of any one of claims 1 to 12 in the manufacture of a

medicament for the treatment of an inflammatory disorder.

17. Compound according to any one of the claims 1 to 12 for use in the treatment of

an inflammatory disorder.

18. The invention as described herein above.
10
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