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affinitidoiia Nevchefids] WiiCtyis: gragier o it

WO 2008/ 135826 PCT/1B2008/ 001050 1 5 PYRI DI NE
DERI VATI VES This invention relates to pyridine

wa@lerositaiseeves. More particularly, this inventi oPCT/IB2008/001050

relates to heteroaryl substituted

N-[ 6-am no-5-aryl - pyridi n-2-yl]-carboxam de

derivatives and @!%QLN&EE&@M@ preparation of,

internedi ates used in the 10 preparation of,

conpositions containing and the uses of, such
Thisdipvenidn velatesTioepyridinglidegivetvesy Moreeparntitulahlg, thisdremintion

i nvention are sodi umghannel u ?t or.s, and

. . modul S, have a .
relatggnife hegprogpd rsyhstiiyted Hie-aganpsnary-pyridinaryhcajoexamide

' deri\%{/‘tfﬁ/iegit%}r@?%ﬁﬁce@%@%rﬁpeﬁéﬁaﬁ%' &Pln@éﬂgﬂ%c%ié@‘ﬁlal{/sle.d in the

I'vatives o e rnvention 1
prepavdiibrabf) compersitfamsrahtainmgiame trieusesaoi, sash derivatives.
i nvention show an affinity for the Navl. 8 channel
which is greater than their affinity for the Navl.5

TheC!irb?ﬂﬂfPlle Hedivhiired &3 @Ot BresBnt eRFbhiioe &edisymihaBnghsel
(TTX-S). The Navl. 8 channel is a voltage-gated sodi um

modttetoreandiiaye a sumber @f dkerapeutiQ @ppbeatonst pagicuiaily in the

troaf P00 pARY] 87 pRERARME: s oY il SRR 31 2R Hilfption
are NaeNs MoanrAorsn H2errehgyddAg derivaiesy dMpk)in(dvtion show an

©1996; 379: 257-262; Pain_ 1998(N.ov); 78(2):107-114).
afgjnigtor the Nayy s

e e

shows resistance to the bl ocking effects of the puffer
fish toxin tetrodotoxin nd jt is believe

The Nanare Ghanngt iIssa ypltage 1 gqlisen ghannel whicﬂ ig%xpressed in
nocirhgfgfc%' %%;‘é'é?fsbgsghéﬁ Rdies r(egﬂ—aﬁs??l,esf%g kidRS QUG rﬂ)‘_laﬁgul stimuli.

orded from dorsal root 'ganglion neurones:
Theahbsbanneldret thieahumah athianact bavéh bediaclor@ccinat®d and 1998

respta‘?fﬁﬁﬁir, Valpie BT Sirarey K dueruter; A o114
Thel R el el yBuglaainln 45 (ke Rapfo ikario
and (BIN8) (petipbskal meeve hpegB). (ThebBayhecitannealds Atyecalain that it

cel ] s. which, are e, put at.i ve pol ynodal nqgciceptors., .or.
shoyi§ rSislaticr 16", blEBKPIGL Bl ek P, AT SRRt G0t8in
andGhigiglevbd t6Yndedier estewanabergated Bad téliddotoxin-resistant

subpopul ati ons of DRG neurones. The Navl.8 channels

(TTHR sodugheurrentggegeitied; amedersat reotgasnation neurgmes. The
cosB S0 Tl HRR 38345 BHBFRELS P8I L g Whicn s
the cé@ai®) sodiurai cadnaél, WIitR 0083 582hdr6d/ hpBRXFhahY 560%
hom2c3Iogy. The Nay g channel is expressed most highly in the ‘smali cells’ of
the dorsal root ganglia (DRG). These are thought to be the C-'and A-delta
cells which are the putative polymodal nociceptors, or pain sensors. Under
normal conditions, the Nayys channel is not expressed anywhere other than
subpopulations of DRG neurones. The Nayis channels are thought to
contribute to the process of DRG sensitisation aqd also to hyperexcitability

due to nerve injury. Inhibitory modulation of the Nayqg channels is aimed at
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5 reducing the excitability of nociceptors, by
preventing themfromcontributing to the excitatory

WO B5826 St udi es have shown that Navl. 8 knocRCIiiB2008/001050

| eads to a blunted pain phénotype, npbstly to

i.nf | halenes L.an .et a Nat . . .
recunB BEcrcabul 8t ngRgehiels: ) a®ARIA HBerlom Griributing
to thg@%mN}pf@,@gges pai n behaviours, in this case

neuropathic pain (J. Lai et al., Pain, 2002(Jan);

95(1-2): 143-152). Coward et aI and Yi angou et aL,

stucR Tt R it R EBBER 1P LEIREE RS phBhonypg,
mostﬁEﬂﬁrriﬂatﬁma %Eﬁ@g{ebl IA. N4W<(o@163~) et 2AINED 2N eurdsciTNeg9;
8 channel has so been shown to be expressed in

2; S@réﬁ%)r an@dhat Matsi m@cmownéeﬂla@&@ BAG waﬁvﬂptﬂa: i thiggcase

f
neurbfiin bt ERNGEal Baik, SRZat; SBRRR f152). Coward et
al. ahBueiangbl &t al. al’naveSshmﬁn iRaORlalap aibﬁbarSZFd bp: dxifredddN in
Shenbal ker et al. Eur Pai n. 2001; 20 319- 323:

pain capgtiogs (&ain. ﬁQQQavlawl) 8@60%)( éarSQ)andﬁéS)ﬁett 2000(Feb

et alL, Neuroreport. 1999(Apr 6);
1), ?gié)%s%g@ %%@ and Proc. Natl. Acad. Sci. USA 2000:
97:11598-11602). Several sodium channel nodul ators are

known for use as anticonvul sants or

The Hgvigephan@inias agsg:meegssbgwaa’fpap@ppﬁgressed in structures
d I ¢ pf
relat@?rgettﬂgybé&@ arld?ith! gulﬁeaﬁa thelrd |Hf€,\?§eg§é foPfa W8lcCth

rain tetradotoxi h-sensitive odi um
causalm,nmiflamlﬁa'ndny boXes cagditioas sarid enulfiplensdesosid (Budkinily et

al, SRR 3ol et CFy Bl é%m%aﬁher?%taqfrif " Raima091;

5(3): '3”19} Qésb &td et 3P M@o nyf&g pé]j ZH195 ¥352-8356: Black

-'am nocar

et aIdeNeua:trepaft 19994A€pr66’) dbj(@(:tm\ﬂegw anldle Prov el&il.oAcad Sci.
new_ Na channel nodul ators 35 that are

USAg%Q%P @7u§|1§3%‘dl1§9?)as Preferred conpounds shoul d bind

potently to the Navl.8 channel whilst showing little
affinity for other sodiumchannels, particularly
Sevdmwso(ﬁuandhaﬂnﬁel TodBaionsuane kepwanidr siseves antidconvaidants or

oGS SR SRR e FRbPUA iiahe e
riluzS8S P& WA ttHF‘ge’[ brain tetradotoxin-sensitive (TTX-S) sodium
channels. Such TTX-S agents suffer from dose-limiting side effects, including
dizziness, ataxia and somnolence, primarily due to action at TTX-S channels
in the brain.

WO-A-2006/011050 discusses 6-amino-2-aminocarbonyl-5-phenyl-pyridine
derivatives.

[t is an objective of the invention to provide new Nayi s channel modulators
that are good drug candidates. Preferred compounds should bind potently to
the Nayqg channel whilst showing little affinity for other sodium channels,

particularly Nay1s and the TTX-S channels, and show functional activity as
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gastrointestinal tract, be netabolically stable and
possess favourable pharnacokinetic properties. They
WOsHB%/13382%e non-toxi c and denonstrate few si d&(dyiBaeBg01050
Furthernore, the ideal drud candidate will exist in a

hysi f [ t abl e, , non- hygr oscopi ¢, apd
NayBe Y Gt Bimuato. o thed) st rBa; Mt GREdRa omy the
gasbintdmtinar esacy béVéméﬂaBBh@eﬂI? %‘Pékﬂét iarel fdsseBs Madshirdole

channel over NaVl.5 and thé tetradotoxin-sensitive

p a(masol@yetg‘oarqnﬁm%nﬁmxs shoelddpe @Omotoxlormm@\ﬂlamn&irat? few

. f. i.dj rivatiyes o

e AL B M e e Bl VL BB FEk pFeog o

thatuseéﬂable nnoﬂnaygrmbpﬁzntandfe@slm ftemutated. OfPrdfe‘irydd@S/ﬁdme
rtic pai n, acyte ain, chronic pain

derifgesg SecBisRPRL InvAT i db GeJSqIPIOr e BEvah channel over

Nav%’%in%lefﬂé \f&ré’@étﬁxh@ériéﬂl\%g& R Sé’&%f:na hQﬁhé‘ls ¥iliing to

m xed' pain types involvin
imprgasmenits incthiel sidé-effeatprofite.ani al st r uct4ur es,

muscul oskel etal system spine, urogenital system

cardi ovascul ar system and CNS, i ncludi ng cancer

0
Thepﬁyriblln@fﬂkﬂ‘éﬂv%ﬂdeé?r&fﬂfé %'reé%,ﬁ*it”invglﬁlﬁ’f #r8NRktd e r{oﬁ@gﬁtially

nay be treated with t pyridine derivatives o
usefgt s e treatreant @ha.m@eu@@gm&mpomm mrthsularly pain, acute

s USRSl R 05 A e VBes pa

nocioepiiveppainoinelidira) pesisaurgrias pafrUQ!Hd einadd: Bﬁmeiypes mvolvmg
di sorders, inflanmtory bowel diseases,

the yisce/a; @@éﬁow@wn@wﬁ% siraniahstryellies rpaswloﬁgaiefat Bgstem,

dach
splng,l""ggéegﬁ?ﬁﬂain ésg?tggﬂ d?c?]e?rh %%Bg?lflgﬁ"sﬁgeﬁﬂ glr}bggglﬁ ﬂga linﬁccaensder
painsbaai and,orcbﬁab'rabpam gi a, causal gia, and condi ti ons of

| ower urinary tract dysfunction. 30 The inventi on
provides a pyridine derivative of the forrmula (1)

Othéﬂ%dlhbﬁ&'qhaﬁrm e))u)oevpeﬁ%swrﬁSﬁ?% Hg/ d éieB%I%%@&JISO?P the

or a pharnaceutically accepta or s
presenterlevﬁnthmm@tude mitiples seldresiseteluradegenerative disorders,

irritable . bowel syndrome, osteoarthritis, rheumatoid arthritis,
neuropathological disorders, functional bowel disorders, inflammatory bowel
diseases, pain associated with dysmenorrhea, pelvic pain, cystitis,
pancreatitis, migraine, cluster and tension headaches, diabetic neuropathy,
peripheral neuropathic pain, sciatica, fibromyalgia, causalgia, and conditions

of lower urinary tract dysfunction. |

The invention provides a pyridine derivative of the formula (1):

L

HN R
B
= NH,
Ar ()
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(i) phenyl, optionally substituted by one or nore

substituents each independently selected from hal o,
WOBHBS826CH - C4) al kyl, (Ci - C4)al koxy, hal o( Cl- PCAYIBRA$(001050

hal o( C1- C4) al koxy, (Cl-C4)dl koxy(G -C4)al kyl

or a{ffer gt IR AR Be silar W%gowr%gn%e@gg“g, ther

R' i€ adlebtedmdmt 0 4 nitrogen atons or (b) one oxygen or
one sul phur atomand 1 or 2 nitrogen atons, and

() whehepy, twlqﬁ@dlér@uwltu‘@dow ioneomiri orakl yubsﬁﬂaentsuteadh

inieBbg B8t SHREld BB . SR (1 LI 0 e ey

C4)ali6A- MMK%WW@W%&Ik&(}@r@Q@HﬂY|(©F021ﬁall%ﬂ§|m|nlo and

al kyl )am no; with the proviso t

di- ((%o‘t é%ﬂﬁ"ﬁ?@ﬂ andxazolyl or 1,2, 4- tr| azolyl; Ar is 3

(iiy 2 hl % dl?'réérpée ?n)efér&arfyf{ Oc%rBué %a ”B pe| Z@W%e"lﬁo 4
nltrqgengatoeta:br IBZ) oaelm@gpamﬁfemé ysu[dﬁlrr(é%m Kyd .1 6R2 nitrogen
atorl| AR NIat (e AIofRATY braup i6 ‘opkenglly subsiiuies trone
subétﬁu&ﬁdr%é&ed( Cfilorﬁ4)@1 4)allﬁl ()(&2104&';( 0%y Ihalo{:C Caalkyl,

&ﬁ | koxy(Cl-C4) a
halof@i- GA)aRﬂOXys (ﬁyd}o@lknxy(mﬁmwl k(% Cbalkvl(aﬁimé‘/lawdi ki ((C+-

C@aﬁ@ %}@ ﬁytfuﬁypr(o éﬁ;' y,s n%{ (zzlgls)/ﬁléégzblyl or 1,2,4-

triazbit;’ ( C1- C4) al kyl-; and 30 Het' is a saturat ed 5- or
6- menber ed heterocyclic ring conprising one oxygen

Arisagt om In the above definitions, hal o neans fluoro,
chl oro,, bromo or iodo, Alkyl, and al koxy ¢

/00105%2 ’ gyl and i - p{ AR

|-but)ﬂ )rsec- butyl and t-butyly. Examples
of alkoxy i ncl ude met hoxy, ethoxy, propoxy (n-propoxy

whetggin — ingiegieg e gaint of attachment to the pyridine ring;

each R® is independently (C;-Cj)alkyl, OR?, (C4-Cu)alkoxy(C+-Cs)alkyl,
halo(C4-Cy4)alkyl, cyano or halo;

nis 0 to 4;

mis Oto7;

pis 0 to 3;

R? is hydrogen, (C1-C4)alkyl, OR?, (C1-Cs)alkoxy(C+-Ca)alkyl, halo(C4-Cg)alkyl,
cyano or halo;

R* is hydrogen, (C1-Cy)alkyl, halo(C+-Ca)alkyl, (C4-Cs)alkoxy(C4-Cy)alkyl, (Cs-
Ce)cycloalkyl, (Cs-Cg)cycloalkyl(C4-Cy)alkyl, Het'-, or Het1(C1-C4)aIkyI-; and
Het' is a saturated 5- or 6-membered heterocyclic ring comprising one oxygen
atom.

In the above definitions, halo means fluoro, chioro, bromo or iodo. Alkyl, and
alkoxy groups, containing the requisite number of carbon atoms, can be
unbranched or branched. Examples of alkyl include methyl, ethyl, propyl (n-
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but oxy (n-butoxy, i-butoxy, sec-butoxy and t-butoxy).

Hal oal kyl and hal oal koxy refers to an al kyl or al koxy
WOR0R{B58%ont ai ni ng the requisite nunber of cdFER2008/001050

atonms, which is substituted with one or nore hal ogen

S T T
of atihd»qairt(frhfa?'eI Iljig@;ﬂggt éi‘nloS( Upr@l?%/][ler : é)(?ﬁjgg %nd |-Fropoxy?1 and

but?zwzlé&t rPEOXBr S S S‘Wrblaph\é aedl Fuo8)of tl‘h?éoalky' and
haléaﬂl(&g)t Rféld)to ﬁﬁl&@éf%ﬁ?%&@?'ééﬁt&ﬁ@@@ (rau%at rju%ber

sol e thereo

of c(a?mon atom@) phidhaisd subsﬂRihteoRﬂwﬂmd;nB%ﬂWﬁo@ rﬁ&fgeﬁgdtozrgs

RIS ek 3}6?%83%&3deemdes)tnflvw@mmht ao e luorpethyl
ExaPrY;fIéQbf‘ﬁa%mo‘k?tlhd{ﬁdé’fnf omfa dhd 22,2 Hii roetho

arnaceutlca y acceptable sa t “or solvate thereo
mhereln , h, m p, R and R3 are as defined above
est a ect or referred aspects
I %hi.e@?’r%é&%spgﬁh RIS et R eray s oDy L OO Ry #, the
forn(R4 (I)( GiaCﬁh@rﬁ@emlsénﬁé@émabm St 8t Sdved iﬂel%bf*, vH¥ein
hal o; and wherein R4 i's 25 hydrogen, (Cl-C4 I,
Ar'9nalo(Cl C4) al kyl, (Cl-cC4)al koxy(Cl-C4)al kyl , (C3-
C6) cycl oal kyl , or 3( C3-C6) cycl oal yI(Cl-CA)aIkyI; nor e
pref erably, each 3 isRSindependentlz)nethyl, et hyl ,
propyl, hydroxy, 1 ) opoxy, butoxy,
cycl opr opyl oxy, oxyef hoxy,
met hoxypr opo opropxhn fl uor onet hyl,
trifl uoronet D 2,2,2-tri eroethy , 30
dlfluoronethgxy, trlfluoronethoxy,
andn, ’B 2 RPrarfd Bonao@tala@bey‘flnedrabme dPreférablyon is@tl or 2 and p is
0 1Q¥%{erably each R2 is independently hydroxy, nethoxy;
et foxy, propoxy, cycl opropyl oxy, nethoxynethyl,
nmet hoxyet hoxy, mnet hoxypropoxy, cycl opropyl net hoxy,
di fl uor onet hyl trlfluoronethyl 2,2,2-trifluoroethyl,
In agprefersed spRBik(B), the inventionmrowides a pyridine derivative of the
QL.Qe or_fl uor
fornig 5, bE B ABERERUS Y STt hedieid terset mperein
Ar, mref pr Rédam:slaétatre @B defiridaeal s\ ithep Wﬂ@’b%‘ée@t aspect or
i ne erivative of the forgula (1), or a
in P%ﬁﬁﬁﬂc@%ﬁﬁ%luweacﬁebp@%l@oaaﬁt isrindepandantly (Ci-Caalkyl,
OR*, (Cs- Cs)alkoxy(C1-Cs)alkyl, halo(C4-Cy)alkyl, and halo; and wherein R? is
hydrogen, (Ci-Cs)alkyl, halo(C4-Cj)alkyl, (C4-Cy)alkoxy(C+-Cy)alkyl, (Cs-
Ce)cycloalkyl, or (Cs-Ce)cycloalkyl(C4-Cq)alkyl; more preferably, each R? is

independently methyl, ethyl, propyl, hydroxy, methoxy, ethoxy, propoxy,
butoxy, cyclopropyloxy, methoxymethyl, methoxyethoxy, methoxypropoxy,
cyclopropylmethoxy, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl,
difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, chloro or fluoro; most
preferably each R? is independently hydroxy, methoxy, ethoxy, propoxy,
cyclopropyloxy, methoxymethyl, methoxyethoxy, methoxypropoxy,
cyclopropyimethoxy,  difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl,
difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, chloro or fluoro.
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thereof, wherein Ar, n, m p, RL and R3 are as defined
above, either in the broadest aspect or in preferred

WO EHB&26under (A); and each R2 is 10 i ndepend&dyIBy008/001050

(Cl1-C4)al kyl, (Cl-cC4)al koxy, hal o(G -C4)al kyl,

hal o( C1- C4) al koxy, cyano or halo; nore preferably,

each R2 is independently (Cl-C4)al kyl, (Cl- C4)al koxy,
In an faqlﬂe%&ﬂ/e%}abméu a%dt((@i ) Cthalikventioroprowides anpygdine

preferably, each i s inde g ntI thyI ef hgl at
derivaieopy the FasmiaD. et RAATTACGIERG SERaRTaRIPLRL: fy Folvate

r hyl Gf e, either in the
thereclyi WIS A Rop P75 i Y P B abov
bmadé:stzagpgcu fdru¢m optdferrgd abpmte onder u();k)o an¢ paeh eRf cis

indeparsleriiEvaATniSEortral o CoP B dbRE-C sty

{ g2t Rl -
cyanoa&’:ﬁglba%& Egtéfet%%lyﬁ%é(ﬁ R’ @gﬂpg@@%y@ %‘*@%VZ AC+

C.)alkeky, Healo(Gy-ERelkyt, d*wdke(& Gaplkoxy,or halo; pase dreiemblyRagls

R ispratepaieptRimebyhatinditoRil | By Se887 pBiicy.

dlfluor%ﬁ#é?th;ﬁl @&mbb@mtwﬁl O&)zaﬂzk@mmoémy{ CAYiifluoybmethoxy,
oxy, (Cl-C4)al koxy(Cl C4) al kyl

tnﬂuor(onmttrexma;zé’atrm‘dyp(oeihw) ghlesQpr ﬂzgro
(C3-C6) cycl oal kyl oxy or (Cl-C4)al koxy(Cl-C4)al koxy;
nore preferably, R3 is nethyl, ethyl, propyl,

In pré?é!ﬁé@@/spe&et(ﬂpxme #veoryn momplesya mltmdme/ plerlvatlve of the
cycl oprop | oxy, nethoxyneth thox

t.h
formuweflhcmyfp QBWCGU*&P&JV 6BiAN SAE,RF Yate Jorisety Wpprein
| uor onet hyl, 2,2, 2- trlfluoroethyl
Whené“f%uoronethoxy, trifluoronethoxy,
2,2,2-trifluoroethoxy, chlorosor fluoro; nost 30
preferably, R3 is etho gﬁoxy, cycl opropyl oxy,
nmet hoxyet hoxy, cycl op met hoxy, difl uoromet hyl,
trifluoromethyl, 2,2,2 | uor oet hyl ,
di f I ur onet hoxy, tr|ﬂq oronethoxy
2,2,2-trifluoroethoxy, chloro or fluoro. WO
n, R‘2QR§/ Iﬂi35§r§6a§’(Héfhﬁ%OQBbﬁ@1@ﬁﬂer Tn Ghé nbradebt aspatt ve in

preferred aspect the i nventi r ovi
prefepgd i aspacts chdaVaQASvé bfor FRT) o@'?ﬁ;l'%ﬁ@))no'f otpdeogen more

prefe(%pi\f,ﬁﬁlsm%ﬁ, %%@3@2&%&}6@{ Cafl 3 %eg?)‘gh@ix?o G-
Ca)alléR] inyeroah ofG:-Coiatkory(CACHhakyhr (@gCs)cyatopil(CarCaalkoxy,
(Cs-Ce)cycloalkyloxy or (Ci-Cg)alkoxy(C1-Ca)alkoxy; more preferably, R is

methyl, ethyl, propyl, hydroxy, methoxy, ethoxy, propoxy, butoxy,
cyclopropyloxy, methoxymethyl, methoxyethoxy, methoxypropoxy,
cyclopropylmethoxy,  difluoromethyl, trifluoromethyl,  2,2,2-triflucroethyil,
difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, chloro or fluoro; most

“preferably, R® is ethoxy, propoxy, cyclopropyloxy, methoxyethoxy,

cyclopropylmethoxy, difluoromethyl,  trifluoromethyl, 2,2,2-trifluoroethyl,
difluromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, chioro or fluoro.
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10 preferred aspects under (A), (B) or (Bl), and R3 is
hal o, hal o(Cl-4)al kyl, hal o(Cl-C4) al koxy,

WO2098/3482%| koxy or (Cl-C4)al kyl; nore preferablRETABRYBH01050
fluoro, methyl, ethyl, progyl, nethoxy, et hoxy,

0 h qu hyl, ..
In 4 QI bt ELAGLORet Mthe b EA R AR e
derwatnm @f the fcrrnfulaxcqbpet BoptydrniaeatiealRf Qdi@dfpité(bléfééptr & solvate
th g di f| uoronethyl, trifluoronethyl, 15
ergo ‘%hérPerY" 8RRy | difluromet hoxy, trifl uoromet hoxy
or 2 2, 2- trlfluoroethoxy; nost _preferably chl oro,
trifluoromethyl, or trif Bt hoxy. I n an
alternative preferred as
provi des a. pyridine ¢
or a pharmaceuti cal | 20
thereof, wherein Ar Is"R3 (R2)n;n, Rl and R2 are as

f ' h h de '
v, RERERRY B BHSE Ay A Sl e SRR ey, o i
prefeRédoasdets Ghdlr k@ayy (BLor QB)W' EMG RW'@W@ICP W4io(G;-Cy)alkyl,
e (Cl-4 aI kox y(Cl-C4 kyl
ha'C?éxszg%w ofPk )alwy(m (i )alkym mr(ecprejeyatblkybhloro

fluoﬁ'ij ethe//lor tﬁté&)@ E@‘%(J[)ﬁl(-’@l/ e&?g}) |P$?F%)8I %u?oxyy dr?)?uoromethyl

tr.flqocam@amyzjmmwo(rﬁémw)@ifnkmqyethéﬁﬁ trﬂﬁbﬁdtﬁélﬁ@k&ﬁr%? 2-
ﬁl CA) al kox %;{l koxly nor e preferabl
tnfluPE%ét Crbgr%greé {a(tm o), KRy, ghifluoromethyl, trlfluoromethyl
22% 0 of
anainn s B e PPy
mos@@)@‘yt&hiﬁbhljblr@ﬂyﬂuermethplc er pifleioesrabthox
cycl opropyl oxy. WO 2008/ 135826 PCT/ | B2008/ 001050 8 5
In an alternative preferred aspect (C3), the invention

In o0 eubARbive Piférbdeassil '(@?' W Ghvddien' Pfdvr’cﬁé% & byri@he

a pharmaceutically acceptable salt or solvat
denyqtg/,ee@fft e\méumglaq(l{\ror 3 nharm(aml)lticaﬂy dRteptabldBalirar stivate
either in the broadest aspect or in 10
therg&fm%?%ﬁ asgects under (A), (B) or (Bl), and R3 is
halo nmore preferably chlforo. _in a preferred aspect
(D), the invention provi Iﬁyrl di ne derivative of
the formula (1), or a{ aceutically acceptabl e
salt or solvate thereof Jrein
(R);

o
J
=
)
=2
o
» o -
o
—_
o
-
%)
=
<
)
2
o)

n, R' and R? are as defined - above, either in the broadest aspect or in
preferred aspects under (A), (B) or (B1), and R® is OR* or (C1-Cy)alkoxy(Cs-
Cy)alkyl, wherein R is hydrogen, (C+-Cj)alkoxy(C+-Ca)alkyl, (Cs-Ce)cycloalkyl,
(Cs-Ce)cycloalkyl(C1-Ca)alkyl, Het'-, or Het'(C1-Cy)alkyl-; more preferably R® is
hydroxy, (C4-Cgs)alkoxy(C4-Cy)alkyl, (Ca-Ce)cycloalkyl(C4-Cy)alkoxy, (Cs-
Ce)cycloalkyloxy or (C1-Cs)alkoxy(C4-Cg)alkoxy; more preferably R® is (Cs-
Ce)cycloalkyl(C4-Cs)alkoxy or (C3-Ce)cycloalkyloxy [for example
cyclopropyloxy, or cyclopropylmethoxy]; more preferably R® is (Cs-
Cs)cycloalkyloxy; even more preferably R® is cyclopropyloxy.
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15 Ar, n, m p, RL, R2 and R3are as defined above,

either in the broadest aspect or in a preferred aspect
WORReESER), (B), (B1), (O, (d), (C2) or (C3)PCT4Ha008/001050

speci fic exanpl es of Rl ind&lude phenyl, pyrrolyl,

In aﬁ)’éﬁé@ﬂaﬁ{/e préfé??é@'a)ébect t(t;sftzmevlmvdnﬁehhp@me\él a pyridine
3-triazolyl, oxadiazol t hi adi azol vyl

derl\taéweagfdhgnforro@@cﬂ) &pta @harmgc@uts@ilv tagceptakie splé@rfsowte
eferably Rl is selected from (i) phenyl,
ther%%ffy@%gﬁlﬁ bstituted by one or nore substituents
each i ndependent l'y sel ected from hal o, cyano,
(Cl-C)al kyl, (Cl-C4)al ke al o(C1l- C4)al kyl, or
(C1-C4) al koxy(Cl C4) al kj and (i) a 5- msnbered
het eroaryl group sel egt od om pyrazolyl, isoxazolyl,
25 oxadi azolyl, and (!B, g 3-triazol yl, each bei ng
optionally substituted wth (C1-» C4)a| kyl,
n, Fhahﬁ‘él CF\Z %é%é‘ydefm% bbov nf‘éﬁ‘i'\éﬁow(tﬁé %Faaéé‘tykspé@cr 6r in
preferably, I's a 5-nenbered heteroaryl group
prefersée @spects unde:R@A)as(B;zsoN(Bv ),/ ahdN RN isOhiteD me¥e RSefbraldy
chlo/ NON |1 C N - and N WD 2008/ 135826
BT/ 1 B2008/ 001050 9 5 wherein --f indicates the poi nt
of attachnent to the carbonyl noiety and wherein each
R5 is independently (Cl-C4)alkyl, hal o(Cl-C4)al kyl, or
In a queferes) asmenty(Di1 thesiwektion previdesm pyriginefderibtive of the

L e

Ar, rl,GnSpeRi fIR%ami ¢f’ars ad crefihedlamw@e@imaat inVl‘h% tﬂ@ﬁ@éﬁl é‘é?pect
to the invention are those |isted

or ik @ DIIAITBR I BARECh MAdER AN G e Bt (Bl (O A (G BpPRIES); and
speciit { SxaHfles ObY 2RES iHd\fdé& %henyl, pyrrolyl, pyrazolyl, isoxazolyl,

thiazolyl, isothiazolyl, 1,2,3-triazolyl, oxadiazolyl, thiadiazolyl and tetrazolyl

(each optionally substituted as specified above):

preferably R' is selected from:

(i) phenyl, optionally substituted by one or more substituents each

independently selected from halo, cyano, (C4-Cy)alkyl, (C+-Cg)alkoxy, halo(C;-

Cy)alkyl, or (C4-Cy)alkoxy(C+-Cs)alkyl; and

(i) a 5-membered heteroaryl group selected from pyrazolyl, isoxazolyl, -
oxadiazolyl, and 1,2,3-triazolyl, each being optionally substituted with (C-

Ca)alkyl, halo(C4-Cy)alkyl, or (C1-Cy)alkoxy(C+-Cy)alkyl:

more preferably, R'is a 5-membered heteroaryl group selected from

& o

0, (L o
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The conpounds of formula (1), being NaVi.8 channel
nmodul ators, are 15 potentially useful in the
WO 20841383t of a range of disorders. The treat MéAYIBa§08/001050
pain, particularly chroni c? inflammatory, neuropathic,
i ce er I I
wneff PoRGR et RSFE' G, anBBienl Jo 3nd; EaBRHE itiéy and
wherehs heacis nRUeisi ilepehdenity n(OafC,)aRyklangie(CHComlkyl, or (Ci-

potentially injurious_stinmuli- fromthe external
C4)3@?W<Nf%ﬂﬁeﬁi{ y,Th@or@»ys@im'%pé’rr%fleé%bli/hrrBQHWLa Q%‘é’hl fﬁ’r@PW

5i;
wifluSRmEhyPol oSSR e DRI meh T, o7
(see Mlian, 1999, Prog Neur obi ol . ’ 57, 164 for a
These. senso res .are
Speﬂﬁe |P6§‘Ve%f rSHPYERINS S 'V@X'é(ﬁﬁé‘f"é?fdé’w toaiheyngqun Aedheser
listed %P Bk AP @cﬁb’nwcéhd)fheVﬁﬂ?héde%fﬁca“\P&? (9eS
encode the |ntenS|ty, duration an quality o OXI ous
saltssandradlyatesrifiergofvi rt ue of their topographically
organi sed projection to the spinal cord, the | ocation
of the stimulus. The nociceptors are found on
The n@@h@@ﬂhuyeoﬂerovmfa binesbeingMN#N ¢t BBASNE ‘médWat@S?é Nare
A-delta fibres (nyellnateg and C fibres :
potepﬁ@w rpeiul i the freatment ot avratngeg@fndlsatcms Epe 3eatment of

i BSHEGR RR, heb HAHrai ShodBBBlgnd e

painyisaa prefemedtugm rel ay nuclei, to the ventrobasal

thal anus and then on to the cortex, where the

sensa_ti _on of pain is generated. Pain nay generally be

s
PhyGORETe) Do Bart b (OIS Ot o RO IS war of
dang&rsfs;()m pcbtensallys u*@mmqus atmatiifesradthel éxteaad reewwbnmecnau'ﬁbe
a,}o éP (? s often sharp
SVSt%’Bv%P%Ta"?St rQUQ'R@ §P‘ﬁ 15 ega PR %%ﬁo&éﬁw%{ﬁseﬁnd is
HVABRS by hrokidiug! sfrduli Sy 2

act BRALTHY Tiokibid’ s@Buli oM, bef éﬁ?ﬁ?ﬁ%@r‘%@&%gnﬁf chanisns (see
Millagy, 1898, Brog. Neuebinl., ,&7ut1e1%|f<vr alcreslewc)tTgesaesahszgry fibres

| i |
are KR} hs PRcRRBIME EhoEArE HnaPSutEASH Ry el GRRES g with
slowpééﬁcﬂ@dtioﬂgvél@bltléﬁf Nddb’é'btél’@f Efcom s nmae%sh%aau%oh%nd
Si gn| i cant Fsyc ol ogi cal and enotional prol

qualigy idip ipglust ang Hpyonirsiepaf their éoprgarapbisatly organised

o S O AP g R B

foundeataocbieepthannerve filsres, ofawitibh itheie SR fiva Rthil iypdy, A-delta
ain. When a substantial injury occurs

flbfegd%b&iﬁétgq Calrtéio Cyfityegi (GeagByQinatedlutde apivity generated by
nom&éﬁbf‘m{ﬂé is W& d‘ogﬂ&e&rﬂéleQCﬁﬂoY:QEéiRB iA"tfie AdrEAERom,

I's sen3| I’'sat1 on
either directly, or via brain stem relay nuclei, to the ventrobasal thalamus and

then on to the cortex, where the sensation of pain is generated.

Pain may generally be classified as acute or chronic. Acute pain begins
suddenly and is short-lived (usually twelve weeks or less). It is usually
associated with a specific cause such as a specific injury and is often sharp

and severe. It is the kind of pain that can occur after specific injuries resulting
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15 the periphery, locally around the injury and
centrally where the nociceptors termnate. These

WO00%E¥826] ead t o a hei ght ened sensation of paiR€T/IBA008/001050
acute pain these nechani s can be useful, in

fromYM?éwnﬂeﬁf@Wk'a%t@ﬁhéyé réln LG p%ﬁydcfeett |rgenerally

enabl e repalr processes ftot ace.

resigl i @yt persisteriupsydiwladiedl rﬁepenﬁe vlg)tO yoritedst! BRrdriic pain is
n n as_heal e However, in many

Ion@?:ronbaﬁ.l gﬁ?“é@ﬁ’a?g t%ﬂgoﬁ%’é@y&%mﬁe@lm9nmramm€|a§lmgsto '

S|gmﬂtmnthp@dhwogﬁéﬂcaﬁ§ éﬁﬂ)tlbﬁap Sﬂeﬁ%a 8{1{?@59( amples of

This injury

%%St eminjury
chrofg o PR i @reesnewomﬂy@r pamer @eegf | paiekul asliabetiat e@dunbpdthy,

t t (Wolf & Salt
postRpeREhSuetla). 335 A 15048 ByaBfomgcbdek pRBaheiacne: S hoer
paim reetheitic paireandichesi pobit- gm@o@ﬂ)pgmml sensitivity

feature anong the patient's synptons. Patients tend
to be quite heterogeneous and may present Wi th

Whaig - t ms,. i ncl ud
YR DuSsIBMiA) BN REBrs 1 BB XTRLE Vi Miedts op dfauma, the
chagacmmtlng -of zlpce:e@ggelcalvaﬂon pee BlieRSIPANS Bferk §s §8?§él§é’a‘iion in
and ai n produced

the Z% ?ryy ?#@L%r' T?i)enih"ﬂtify(%nd gemﬁal Whﬁﬁ@/éhe ertocajep;tors
termi9é. Thexs kerekiObaRab rf)elél?ife%@%i X u%h&gg)g p@ﬁ gﬁ %tsjte pain

suffering fromvarious

thes&amechgplsnm@amhﬁ uaefusymmronmtmghprowrﬂ%| bétiours which

di f f her ef
e A dDe bl PiciaRent take dlagh cThe mimak @poatation

woulchdyeeftioate sbasitvity deetirh8t ® doRMAPINES t opﬁ@bﬁ'ﬂas healed.

subtyges according to 35 differing pat ogy,
Howeer, yi mgnioeliresist pei, statgs, atieabyparsensitivitye taropaildsts the

1 / 008/ 001050 , 11
nealff] Procke R hie QAL AR BY VR WHfirShis ey often
leads rtoammrlsmllmé in Behdoryerve dbest hadodifeBaNHs rr‘n%léél‘é;%atlon ,

d 6 {ferent@{are activated by transduction
and gPPHAN AgHYH AW lb& sraltes12900s Sniencer28Bn |1 165-1368).

activate neurons in the spinal cord at the level of

their termnation. This is then relayed up the spinal

Clinicalapai is presentowaen disesmfgaiand abRefRal “8Asit
10 44). The sitithy atbe

amo@é ”H%i”aBSBE%Pg g?rP@aI:’éﬂe"t‘tﬁdeﬂ? dedeonuiter helesogenanuseand

may pRssent w%e{/ar"@iseg)em §yrﬁgtJnH§’r cé{ ggm%négﬁw?u&/e 1)

and are responsi bl rp an

sponégiienus; pals, Wieh H’tayuheryilllh, mmdgCof ishelstsing;r 2nefhggeratay

pain %gﬁé@ﬁﬁes fc%)'ﬁgg@)glrsg nve [g@%{q)sgﬂl g’%, pglgngp@duced by
normaillp ihmssuousestinitie (é]fod?ﬂleﬁ MeRRy 2 12." 39RSTUMI R SATh,
13- 45) a/llj’rhough patients suffering from various forms of acute and chronlc
pain may have similar symptoms, the underlying mechanisms may be
different and may, therefore, require different treatment strategies. Pain can
also therefore be divided into a number of different subtypes according to
differing  pathophysiology, including  nociceptive, inflammatory  and
neuropathic pain.
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15 strains/sprains, burns, nyocardial infarction and
acute pancreatitis, post- operative pain (pain

W8/ Bapleg any type of surgical procedure),  PCT/IB2008/001050

posttraumatic pain, renallkolic, cancer pain and back

Nom@é‘[btﬂfe pance wR:fUc@d'TBy ti%%uéhlhﬁn}/]‘?orpﬁy Nntepide NstirBul Wit the
[ated pain (e.g. bone pain eadache, facial pain or

potemldc@r gauseanfry oPghai affe@@@c A eastivates bintansdusioappf

Stlmlgbpg ﬂg&gqs’etgg&%n%tﬂ%rﬁﬁé' Pgﬁ)ﬁr&rﬂéog g?ﬂ\fégg rr@ﬂr&ns in the spinal

cordsér;]tftﬂé :Pdrz‘]ﬁﬁél of tﬁ@lﬂ@@fmlﬁtatrl]@’l [TRyis ad ﬁmmc&la}l'ed nprtlaepxwm tteaets
chenot her apy, i nmunot her apy, hornona r _

to theémalatvn@r&mam EaPRIGeias mﬁ%/y%@tah&%%‘l hﬁff *P%cg%eP %ﬁm 13-
44). W@té&ﬁg 6&5?588&%@95@'%9{/5@%’[@6t bitibidrE hiefle fll'S‘l%s

acet sacr ol oi nt's, paraspi na
Myelingted s-delta tfihme$)me|brapilcdmgartdjdrmeésﬂqngmlaemm skzdp and

stablaRgr ATy SarEekionsy B ISt U teftiae L S L NE i ab & wower
rate %@Hdddrivgg 2BUF %r%%‘ﬂlﬁbepﬁﬁ\r MSdtratd 1 S§8Rirkidciitd Mdciceptive

uropathic pain I1s currently defined as pain
paini isi &i proednent featgead dbypain pﬂ@mcqntraleeewnuarsystem trauma,

oS4 S0, Pl T B8 AR08
operafid!pARA{HHiA fBRGWINg @%Wéﬁ@auﬁgﬁﬁy pré¢sdUreR sostiralimatic

di ver se aeti ol ogi es. ese include, but are not

~ pain| refiad eglic, @ancpépal@m%bamga@p%ﬁwr paiagBaay e chronic pain

sucl'h%% Lﬁﬁgﬁpyel%tggﬁaln% @eggﬁggb%lﬁﬁ@ue?ig%gpﬁ;ﬁcﬁq@ar}%r visceral

palnﬁedf qpeih hassodiatddo nwith | sngeai therapy péd.gt up@ﬁbhemotherapy
yndrome, central post-stroke pain and pain

syndEmGe ICRIAnIC astsUEICah PaIm PG SR{ pﬁ?bm@m §vagiome).
Can é.egé.ﬂ mzy! él%@'cﬁ:eu??ﬁ ‘?éé’gfdepsyt%obﬁlé}hoﬁ%’rgw %Mnothera v,

nson”s di sease and vitam
hornienal dpatdpyc opaadlatberapyhaacgl paih mayile he it herniated or
protective role.

i 20 2
ruptfiet) FBODBRBEAOHICS 107 AT RS SinihaiTOSF fapet aints.
sacreﬂlbe SjBﬁ‘Jts, EI i hf’h? rﬂU§§Ib§36reﬁ1e %@QIE?F&'rMoh@ﬁidlﬁQI hg?e%ent

sig ant decreasing a patient qual i
Baclk mm (‘rWyote‘sohnednahumllyl btmt mmsme padirots, wrwe lt lasts over 12

weefis i begTies 3 Sl Conaonayniaf SeBRnrisharY sishifaine.

even between patients W|th t he same di sease (Wolf & .
Decosterd, 1999, Pai n_ngﬁ) , 6, S141-S147; 10 Wool f
Neuropatiermainis cagestly dafieed as 3w initimed pygauseqiaya primary

. | N '
s 405 R M By, o6 a5k} 848 by
traumspgicitizease anonbiueanedese frduropathic painaemexmpasses many

stimulus) and allodynia (sensitivity to a nornally
disorqats cwil sdi¥erseupgliplogies. These include, but are not limited to,
peripheral neuropathy, diabetic neuropathy, post herpetic neuralgia,
trigeminal neuralgia, back pain, cancer neuropathy, HIV neuropathy, phantom
limb pain, carpal tunnel syndrome, central post-stroke pain and pain
associated with chronic alcoholism, hypothyroidism, uremia, multiple
sclerosis, spinal cord injury, Parkinson's disease, epilepsy and vitamin

deficiency. Neuropathic pain is pathological as it has no protective role. It is
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15 The inflammatory process is a conplex series of
bi ochem cal and cellular events, activated in
WO8HbI8% to tissue injury or the presence of PGrIEgH/001050
subst ances, which results 1 swelling and pain (Levine
Text.bo

oo BbY B S0 el SRR ke, Fab D550, cofirubnk i
for ?e‘é@@s @.gnﬁldanﬂyoaeér@@sww@nfs@rqlmmy | it h@ﬂm&w and

conditions in devel acged countries and rheunatoid

ManpipR; 1999 Lancetc3hhotPafali8ed). dhedsysapions 9f naurepeitie pain

oo 04 908, ALHAPAL s YR B AR by i

wﬁhﬂhersmneldi@awl (Waollf&rBeUas'terd}a 9993@@@60 G& 8N -8147;
Wog@ yson, 1994, Text book of Pain 07). It has been
t

2Ria, o599, kanes | B5A, AIBS9TERS) halisy inchude
spoﬁﬂﬁ%‘o@lgaéélﬁ %1&?%%93%‘)&% rﬁlhﬁoﬁ%nﬁr%%s élaH normal

ol nt ease om ar e ‘over ear s o
evohedl pains smremd‘uwxéralgemacr(mmsed 4@nsgitivity oo @s rtdx&)us

s i B SR E l letat ©

I\/lersfel der, 2002, Ann Pharmacother., 36, 679-686;
McCart hy et al ., 1994, Text book of Pain, 387- 395) .
Thenvdlanpagiosytroogssh iS@ oemplex saries icd biechemiedl @ad cellular

t j : t.h f ed [ Art hr .
evefis, ‘i Abe if MaPoite ABr HEHROTYBoEr ARal bresahin,/A Tarpion
subé‘uambs ohid resulteniwswélihd @ndhpaine @divivie GRS TaRfo, 1994,

di sabi Ilty in_later |ife. Ankylosing spondylitis I’s

Textpogk op RapuABttl Arieitisarainds thaurest gommoniisflammatery
palr?‘pRHSUﬁ'é%lﬁa&%Qééé S r%lf %bac Iéomﬁ%rn gf hgocfﬂ%; inflammatory

rmitent ep pai
condihonsghdet/elbpéd cbonﬁi&&r%ﬂ@@&tbf@@ﬂﬂﬂ@ is @assmiroRt cause

% i ne, ri pheral joints and_ other body
8} f@i‘@gwype?r/ heytwieidoadhitis 13 lmm%\tmebut
I
C””Fﬁﬁﬁ}jﬁ“e@bﬁ%é, ﬁﬂ@géé;l g%f?glt@%tgl %\'f]llcsé}ﬁ mlcre??ofbﬁ%ﬁl cchI:’[ors may
be impwtand (Gremyan \& daysan, 1894 T@(tbaom of #edic8ar-dd7W It thas

ool dsimaird e Amoshols. BTlahe ATMEHGATS (Hves cymptomatic
ostet=Eiifis (sm)e&nd diafive Pint a@egs@ eﬁlb‘st’ gf mﬁm %'Fé VRl Bo

associ ated with the viscera can be divided int
yearsi geage,vand this és akpe_@eﬂatonn@mdsada% milken ae memraﬂ the

nt.er i nt.estinal
poolitin, ERTERALY FRERL 008, AN, BRhSbibRlm SCidnormous
mawlmdéd@ﬂmgj—&@) Madfeltsf, | z@w@t AhM Pﬁmhaéatﬁ@:as 86( Id¥d686:
orders include a wi di sease
McCartiiye £t Alat 1894, clextbork yofomajn, rTBﬁZTQﬁ%éI NQSinpﬁb%mted with
ostddafthitls '$ek 'Medical attention because of the associated pain. Arthritis
has a significant impact on psychosocial and physical function and is known
to be the leading cause of disability in later life. Ankylosing spondylitis is also
a rheumatic disease that causes arthritis of the spine and sacroiliac joints. It
varies from intermittent episodes of back pain that occur throughout life to a
severe chronic disease that atiacks the spine, peripheral joints and other

body organs.
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respect of FBD, gastro-esophageal reflux, dyspepsia,

irritable bowel 15 syndrone (I1BS) and functional
WO 1588l pai n syndrone (FAPS), and, in resd&dyiBa§o8/001050

I BD, Crohn's disease, ileitis and ulcerative colitis,

Anotidr tfpendf cinflanegatony | painT BduiseerdlspainawHieh MnclBHBST pain
%v pes of visceral pain include the pain associated
assqQgig

tedy ydthe selanagtont yRewel §l%@§epﬂﬁ&)e%s¢er§l 7N is pain
assé@ét\ébcwﬁﬁ'tﬂe \ﬁ&#r& AR Hn gn% ?éaﬁ&%tﬁé/ggﬁommm

in have multiple aetl o?ogl e
cawtyl a'melcerganm nmimcdae tﬂmee)onegaa’rseaplanganwﬂan agfahe digebtive

systggh%e %gé(r)]m@%ﬁﬁ\fvlﬂe %glgggrlagﬁrhbe/ Eié\{airﬁ}%% Into sk e%:ygqle yisceral
palnrﬁﬁd“nbhftﬁ éétﬂ,@ \Wﬁé&"&ﬂ Baﬁlk@cﬁ‘ﬁﬁ\bn@' S SARSred! %Hsl.tféﬁ%tﬁltmal

gl ronya gla spon ItIS ser o- ne
(Gl)%@wdenemln@h ohule pairhinsfuden fusstionabhowet idisarder (FBD) and

A LA DS e, SRR Wi o acmape

of dp@iaBe starisuthall GirdautrerlySely ioderatep cofvenad din%mdlng, in
infarction, mtral stenosis, pericarditis, Raynau

respgrbn6he RGN, gastieresephaogall willexet dyspansi.e Irrﬁ%lhlembpwel
syndI6aR g@(?}maﬁﬂ'cﬁﬂn@ﬁ‘oﬁﬁlg uc?ﬁm(a'l %‘é{lﬁj%&/ﬂg{dﬁmgh S ’ntai, in

.aura ral ne aur

resmetmf oIIBD,y@eonéeCkaedaasem ieitls e afjeeativab calits, haip @R olkich
oci ated wi th vascul ar di sorders; and or of aci al

regulaiVh Prqauce iS¢RI 2k BANAIOthET hpest lcvisesral PB\E‘rWPW@en’@@tFPﬁm

2 B S G TRE P D B Pen L R et paf ot

derivatives of fornmula (1) are aI SO expected to be
nment of le. s

BT PR o P s 6 o
can BYrdisksifedipl m‘(ﬂé tYR50Ré ardd d. rHHJ:I@péH aft$ cREH ik Pave

treating or relieving the synptons
bothrraniersiyeranchnewiopathio camponesisc h neur odegener ati ve

di sorders include, for exanple, Al zheiner's disease,

Hunti ngton's di sease, Parkinson's disease, and

Othektypés oppaid ihelugeal Sclerosis. The present invention
al so covers treating neurodegenerative disorders

ternmed acute brain injury. These include but are
e pain resulting from musculo-skeletal disorders, including myalgia,

fiboromyalgia, spondylitis, sero-negative (non-rheumatoid) arthropathies,
non-articular rheumatism, dystrophinopathy, glycogenolysis, polymyositis
and pyomyositis; ,

e heart and vascular pain, including pain"caused by angina, myocardical
infarction, mitral stenosis, pericarditis, Raynaud’s phenomenon,
scleredoma and skeletal muscle ischemia;

e head pain, such as migraine (including migraine with aura and migraine
without aura), cluster headache, tension-type headache mixed headache
and headache associated with vascular disorders; and

 orofacial pain, including dental pain, otic pain, burning mouth syndrome
and temporomandibular myofascial pain.
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15 not Iimted to: stroke, head trauma, and asphyxi a.

Stroke refers to a cerebral vascul ar di sease and may
WO08%135826r ef erred to as a cerebral vascul ar ad&Td8aQ08/001050

(CVA) and includes acute thronboenbolic stroke. Stroke

i ncl udes both focal and global ischem a. Also,

i ncluded are transient cerebral ischemc attacks and
The)pyedlneed@bmk/esaﬁcfofmulapﬂpb@ﬁ&oaémw'técbebmseful in the

a 20 These vascul ar di sorders my
treag ?O?H‘Lﬁt'@ PSiinder goi ng carotid endarterect ony

specifically or ot her cerebrovascul ar or vascul ar
surgical procedures in general, or diagnostic
They iyeutian gsocethiesdoi therapdiutig wss ebrthd pyRiditne defipatives of

d d I
forfRy O B OHE  iptr foriin Gendelbvicaorhe, Shypoems, o

neuhydsNee IR disdYdMErs e SticA Matfodag %\férlatl\?é d?ﬁcmjér%r include, for
i njuries seen during procedures tfrom enb
examp{j,% ANzheimer gn@seag@okhuatln@tms disease, iRarkinsbns Wisehde,

b ci dent for anpl e
and dﬁnyﬁg&g@? rbté’ra{)@%geﬁ'g&gu?ﬁ% resefrﬁ m\ﬁg"t@é\réigo §pVérs treating
neurademmem\m disbriars t&agsd atitelHaimmiR). TREGY ?HC%CH But are
c arrest, and status epilepticus. 30 A sk

hot EW@E’?‘Pa#%? | Nerd Hpuma, @ndeasshyiise Strakeargerspto aat:erebral
I | t

vasc?t?lé#éfs%eﬁg? 'arﬂ\d‘é@lg%lsé BS trggeirieogfgeﬁégs gb | v$§g+ @ro écmdent

(CVA) @nmdsmcblldesfanutadﬂmamt&tdrﬂbmlWlsth)keﬁlﬁthﬂ@sm@fudeﬁeooth focal -

d f th
andPG6RET IsshSiie ABG: inclided %&Pﬁ%ﬁqémetregra%seé&?@m ks
and 0bthb Wire il Ws%uFarra&b Bped %%g@ﬁln'ié?f f/gégl%b% istRSmia.

excl usively restrlcte to over

,Th9$€th@%é@lr cdligeridess f meyu eocyr |moca upatlent whderfding carotid

tion in which there is

L
e”déﬁé'%@{ ?Cpa%f 7 nggbéﬁ%fscon eYR3BIFO SN OvaTBdar sergical
prooleelalwﬁn géngraln@b didgHosHE ivageaiaf ﬁﬁécéﬁdr@@rlﬁtaudm)g gprebral

i ncontinence, urge urinary I ncontinence an
a”Q'BQTQP&WyaﬂﬁcB’Iﬁ ilifendathesviecidentsy ard| atte tranirhd, spinal cord

s [ nence, .enuresis, noct ur nal
aues Ot ot bl KR R e bERP BRI, Tamatonsion as
well astsuatlanolm;ijneywéﬂ sufing Qfﬁde@!@lfé‘eefréHP@mB%le W@@H‘Dé;gﬁngﬁd

sexual .intercourse. Activity of suc¢h’tonpounts
hypod‘l‘? Iﬁﬂ%r'nﬁténhr'”‘f%l*@nt WQBU b@lmﬂa‘fldnm anangbusf inciElents, for
en u e t ondltlons |nvoIV|n
exarﬁﬂ%/erbldﬁb%ar%%t’(y%gct ur%@&te aﬁncng v et il Tg@g@n?al
hemgrrhage,slesmmataltaéplhyx;agmacardm@qrréﬁ‘t éﬁ@@fiﬂuéjebfbﬁ’dc\ﬁ@
nodel s known to those skilled in the art an
frequently described in the literature (l\/brr| son,

J
A skiled@hysichat vaPhy %b%%ﬁgteﬁﬁ%e'\%g%gﬁﬂ%c 4 Bion'ifl which

I ncont'i nence,
subjects are susceptlble to or at risk of, for example, stroke as well as

suffering from stroke for administration by methods of the present invention.

The compounds of the present invention are useful in the treatment of
conditions of lower urinary tract dysfunction including but not exclusively
restricted to overactive bladder, increased daytime frequency, nocturia,

urgency, urinaw incontinence (any condition in which there is an involuntary



10

15

20

25

30

35

15 Khoury, S. and Wein, A. Report of the Wrld Health
Organi sati on Consensus Conference. Paris, France:
WOH083/138ubl i cations Ltd., 2002: 83-163; Brun@(¥AB2¢)8/001050

al . Conparison of al pha 1- 1eﬁdrenoceptor agoni sts in

oGR8 S BB e PUGRLETRCA 4B R ey

lncoﬂiﬁ@eﬁ@%ﬁd miked harihANe Nhtertinenge, ' éVérhetivd Obladder with
t herapeutic use of the pyridine derivatives of

assqcinted| Hripayy iconieanee f GRSt nﬂ@turrraéuﬁwr@sw, contmuous
uring thfnbbht?n AU P % ﬂdlt 'u°rna néc?‘ntﬁ\%%bd%

roni c au ol hmune an |sease producl ng

lncontﬁrﬁémmdun@g Isbxualwhterbo@r\sennuﬁhtyyofwmth colnpoarnes on lower
. nful, and 25 experience degradatjon of cartila
urindJ e b 4

gact éwacﬂqngéﬂﬁlﬁh s dheif patengphusetuiness in treagng %Fjg'ons
invo agfidﬁ/éryunhﬂ?t lf?é’%t' ﬂ)‘éfun&fb‘i'\ %fhanf BQQﬁv?eéi altf ahfli sRREq
sC

rin dints deteriorate at
utlllw@amumb%wﬁ stlahdamhma«lvwmme‘lsaknwa toithesaidkitigd in the art

ana fzg0antx BSEHGROR Bttt MR ar o e (i, Mo Shlyioioay

and hmé@ro@hmﬂndc@@gysern qmﬁtﬁm@ﬁ@é Haar gorpss, WPt NClapdié030C
peri ods of renission wthout disease, or a steadily

Khogryo § @l Weinii AcBsport wiitas W ord) Healtls I@&gaﬂtsaftlapl Gonsensus

ConfIEHOE eavie, Friibent RSl AhoS L1 Bolz: 88 et Hifing e

et dll GbaipasiseHbbl Yalphgr adideénoceptdre eigonstsliihf earine urethral
joints. Usually, the inflammtion is symmetric, wth

preSﬁarehﬂogofdﬁrr@é% a@ﬂdéad@mrtahée%dqp"aif pé%ﬁswe mpgelsald rol.

oints in the 35 fingers, toes, hands, feet,
200{ hﬁbé@éé% and ankl es becone infl arred first,

fol | owed by the knees and hi ps. WD 2008/ 135826
PCT/IBZOO?/ 001050 @16 5 Conpounds of the present
TheiRvenitaroAlsolf'atesetau idrapeyic UseRfi g Pwiding deryatives of

formulif éf{)déé‘% rtﬁufﬂ?_tt?é rg dntnét%g/aﬁhﬁf?@r tF‘?ﬁé rhétold arthritis

reactive ritis ter's I one) I OUS
(RA)rishiconsislerga oai ahreniar alitdimingynep oduycr trtﬁhammatory disease

proc RYEI o RBA s et BB e, and
expétidridel dddid@atidn BRAEAHIRIS %o‘h@' hAd ll?éh’{é"rﬁé 8f the A result
affect one or nore joints. Joi nt ain can be caused

of RAylsmha’ﬁgrmmpe@stablhtm jandi siiffness ob e mlohand isnatringi wighin the
i, FRATBIRL HeB A0l 17 5, RBREPHBIA K. B8, PSS i
genéttoaprsdﬁsﬁdéutm im@pirfilientce hhé Pty odie dieassaPevple Rith
rheumatoid arthritis may have a mild course, occasional flare-ups with long
periods of remission without disease, or a steadily progressive disease, which
may be slow or rapid. Rheumatoid arthritis may start suddenly, with many
joints becoming inflamed at the same time. More often, it staris subily,
gradually affecting different joints. Usually, the inflammation is symmetric,
with joints on both sides of the body affected. Typically, the small joints in the
fingers, toes, hands, feet, wrists, elbows, and ankles become inflamed first,
followed by the knees and hips.
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the present invention include ankyl osing spondylitis;
rheumati sm gonococcal 15 arthritis; sickle cell
WORSEBSE6 j oi nt i nfection; Lyme di sease; psor iP&gy1§2008/001050
poI ynyal gi a rheumatl ca; hehﬁophl lia; cancer; hor nonal
stem.di sor der; philis

rder; nervo G’l ?
o ar e PEPURS L9Toie BERG DN rRMY L AySeTub iy reating
artl*@tn@ NificRidih G ﬁ%iﬁnat&d At %%{é?fa?ﬁfrﬁs REIGOS SARRRE ARENS's

disorders; irritable bowel synd
Syneeemepaniestiogs aﬁhntls Sesodiatie ; arhhuhst paﬂmﬂhﬂdm@jvemle arthritis,

v ARETarofy aR S RO et p Ay E Ry ahe Jovaii: pepdati
arthpigsgsiaBphin, SisdTcaéd Bethralbias (ah Mtt&@bpm&@geﬁ@%mt

di abeti c neuropat hy; perlpﬁeral neur opat hi ¢ pai
pairn; Gag jhea.caused ogy amgny; typgasaf gnigriescon d:omddmsoflncludmg
u u henij Vi S;
rhetgﬂlﬁﬁl% i ér‘tﬂ@s)r{ réét%é gﬁtﬁmﬁé&u%m{t@% Utlgflﬁ% fon”of the
burde=)pl yti c anem a; pernicious 25 anem a; autoi mmune
t hronbocyt openi a; tenporal arteritis;

anUtth@@ﬁblﬂbh@'tﬁat M&rbb”fﬁeaté%ﬁﬁ/ﬁh'thé lcﬁrﬁéc BeAvatives of
Wegener' s ggranul omat osi s; Behcet's dise
n

the Bquéémée igarineiude; ankylasing spondyliss; limwlrﬂt@m: gonococcal
anhyﬂ%gagrlr«:sﬂ%e\éﬁﬂ' ldlé%%sepr lfw){g'ig #bﬁ Go ! oe%s%d psoriasis;

polymyiakbgaaemeumhilaa uherrmiplhﬂiagléarrd@rnlﬁdrmonél fHJ§cerbF’ pervous
osinusitis: chronic otitis nedia; recurrent

SyStsm BISQ”F'\%(@I |S¥Ph'3i$’l whdjfferantiatpd §M¢th9pﬁﬁlygm§@/h)s Qout;
Crofai’s Ngisk88&! 'nﬁ’lﬂﬁplea%bl‘éF&lg* nE@Fo%E RBFt e§ Isorders; irritable

conjunct|V|t|s urtrcart a, ana axl s
bowahafyhylrmnemrmurmmnaiogml cas@miecs deurratibhal Sowast digBiders;
food. aller G ave' s di seas Hashi notoQ' s

inflaTieto Y PEIE Slkieese iR eSSORRUR Witk iemestasealipelvic pain
cystiig} %éﬂiﬂ#@&tltléj' FRGFhe; Ofol}StF@f aé?{oeri@éggha'ﬁgadacﬁ%@t SlKetic

| upus erythenatosus er oder na;

neurgpeihyt; opgdRharak neankyatbisi peirs pesialyda; tfllsronﬁ!a@aﬁrcaﬂsalgla

condlféis Acioufilouted’ hk Sriinglolym@stamioaorvis euilain-

Barrepr autaimtrunear evelisio diiinthuhd® haediyirRat aBéthip! : emicious
ast hma of whatever type, etiology, or pat hogenegl

anefmﬁ,tatselr@muagtﬂambpqampe@aatemnbai aftsiritiet adtlfp’rmsphbhpld

o BB et o RGP oS P A e

psorfasis) ateralatitis tHempetiforaien beAlphiglish vRgatis; U\ﬁtll@ﬂ 'Eﬂﬁnary biliary
intrinsic asth caused by 10 pat hophyS| ol

cirthgpis; | RYIRBEMNGe hapayiFc Biennh @RuUsHHURS- ate@lmmmtes
el ko PR, e oSN BoR QA 1988RSPouren:
otitise media;e atktrgics dasy hefachmeeraim@elmdel@teétmg reactions; allergic
latex reactions; conjunctivitis; urticaria; anaphylaxis reactions; anaphylactoid
reactions; atopic dermatitis; asthma; food allergies;Grave's disease;
Hashimoto's thyroiditis; autoimmune oophoritis and orchitis; autoimmune
disorder of the adrenal gland; , systemic lupus erythematosus; scleroderma;
polymyositis; dermatomyositis; ankylosing spondylitis; Sjogren's syndrome
and ulcerative colitis.
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asthma, allergen induced asthma, cold air induced

ast hma, occupational asthma, infective asthm caused
WOR0HEE8%r i al , fungal, protozoal, or viral 15 PCT/IB2008/001050

i nfection, non-allergic asthma, incipient asthm,

wheezy i nfant syndro d bronchiolytis; and .

The S0 TedThatypS T fa AR DA Bpiariol das teatgent of:
what ever type, etiology, or pathogenesis, in

o gsthmpaiivdrataveroyper elinlogy ospathagenasia, ir padiculaasthma

et 88885 pek 8boleh SRR Lo RS Fthd 6P Bl A e non-
atopithasthire, elistdgic @tsihma,mbgrr@rmbucmiaslgEsmeeia@@)asﬂﬁ@,D

that includes chronic onchitis, pulnonary enphysena
brongpigd psiiea, essendirbagthims: trugsstidao iitdnsie anthira capgsd by

pathGpRiLbRRIC UuRBARSE Shrfith R¥toiid GAEeH B Enviropmental
factcnhﬁssesmiai;a_stﬂmmf QARREYN or 'ma@paréﬁatdagueephorﬁiamm&s .
r-reagtivjt n nt. to other drug, therapy an
asthiid Brofgiic AR TIRAXEATRAIRUS GeIT B XATERCHOHEAtY v
: i
asthh')héi? %!Ilb%bgiuiﬁﬂucecﬁ’ '&?fH?ﬁé?,edHIc? IQ? lﬁd'uc[%ﬁf&é’thﬁg, %g%lﬁ%éﬁorgl

the conpounds of formla i nclude t
asthadiinfeetiveaasthvas eagsad By baetedal, furkyal; plotezcad; ar viral
. itign,sal.ts are forned . from acids which for
infoiiE, hShRRyP Bsirta Ry oAkt it Sdrame and
bron@ﬁlidmtsganaspartate, benzoate, besyl ate, .

bi car bonat e/ car bonat e, bi sul phat e/ sul phate, borate,

. ot 8¥ irﬁthrﬁét%né Fﬁ%(lég:?gf%ﬁs?f LE}?: Z%Ig?ée\fer type, Ie"‘h{of‘aogy, or

ormat e, fumarate,
pathghenesisniatpgriiteanéh obstrpbidepdreindammtenzairways disease
oride/chlori r obr.om de/ br omj de,

hyd h hyd ] . -
that (3 FERTBRS S B 16 OGP eSiSING s Hel oniscg dsinophiks
pneufbsil Bhrdiit eaéﬂr@etiv@wﬂn%hsm debhye f«gbﬁm OPD that

_napht hyl_at e, 2-napsylate, coti na
inclugestcirenic dxanchits, pémonant @npbysmnaa e dyspnea associated or

not S8R S PR b DB S elAde e b S e
progesssitnsiaiays dbelicion, adl ¢s4piriiSry disihesy §ynd|r6Her @FDS),

tosylate, trifluoroacetate and xinofoate salts.
exacgipatian of ainyaysayRey-ranetivircansentent isasiber dnigriherapynand

ain P aEHR 1315 Bpsp TP UROHRT U RErGagBh™ ™

di et hyl am ne, di ol am ne, glycine, |ysine, nmagnesium
megl um ne, ol am ne, potassium sodium tronetham ne

and zinc salts. m salts of acids and bases may al so
Phargaageitivally aF%‘?P%EErﬁﬂ?Té,OfH@%CQmP&H‘@% of farmwari)dasluda the

acid 284it®n and base salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts.
Examples include the acetate, adipate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate, camsylate, citrate,
cyclamate, edisylate, esylate, formate, fumarate, gluceptate, gluconate,
glucuronate, hexafluorophosphate, hibenzate, hydrochioride/chloride,
hydrobromide/bromide, hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,
nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen
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15 For a review on suitable salts, see Handbook of
Pharmaceutical Salts: Properties, Selection, and Use
WORPOSE3ABA6 and Wermuth (W I ey- VCH, 2002). PCT/1B2008/001050

Phar maceutical |y accept abl 8 salts of conpounds of

y be rep [ ne aqr re of thre
prosidiblsnicpgt) rrsblatt, “BRSuRhRG SrcfBifina geyate,
sucothate, tdrmam@aaﬁe@teafdsfyla@é thﬂ@@roacétaté ah}d NirfsrBHtcgalRN

aci d- or base-labile protecting group froma suitable
precursor of the conmpound of forrmula (I); or (iii) by
converting one salt of the conpound of formula (1) to
Suit%ﬁ‘l%t B%Eebé‘altsz%rée He‘?)” ¥k e?gésaW{é’rprfo%e’noﬂ-ctFQicogalts.
ase or nmeans o a suitabl'e 1on "exchange col'um.
Examiples h'mcdedeeﬁtet iadungirdura, targlrmé I penmthlr&ad oaltnuinm, choline,
di ,[@al ution,. The, resqltl ng miﬁé glrem te, out and
ietipdarnyie, (HiPlMIRG: (glydingy T peplEnt. e tiairatnep olanne,
pota@YRIPS e ﬁBniéi'ﬁar%meV&ﬁH zindlaigegr ee of i onisation
in the resulting salt my vary from conpletely
ionised to al nost non-ioni sed. WD 2008/ 135826
PCT/ 1 B2008/ 001050 19 5 The conpounds of the invention

B Al B SR B R 16 S A

andhenﬂcmbmussanafers to a state in which the materi al
| acks | ong range order at the nolecular |evel and,
dependi ng upon tenperature, may exhibit the physica
properties of a solid or a liquid. Typically such

For Mt8lied %rﬁ%uﬂagleg Is¥Rs db%é' Hﬁhbﬂﬁol?( Jfa)bha&pgbéug&‘?%&%

patterns and, | e exhi

Propasti¢sl, Seleetiomrand ee by |Stahldeet W dradith $Whlelyi \OHI 200R)on
heating, a change fromsolid to liquid properties
occurs which is characterised by a change of state,
typically second order ('glass transition'). The term

Phafrﬁédét_ﬁtﬁia'll%n@ccdpﬂélﬂés shis afs ebipobRas eof fHrntiac 1) thay be
material has a regul ar ordered internal structure a

prepared RyloaeRranonesof tjee maiods:ves a distinctive X-ray
diffraction pattern with defined peaks. Such

() mabereastingihercomerount efifbfmulaeiit wijh e tesiredaeidrortidse;
the properties of a liquid, but the change from soli d

(ii) tobyirqmodnri@ anhamidcbertjasedah}e prqﬂbaﬂm ghaungdrom a suitable

i cal st order ('.meltin oint'). 20 The
LRt the keRTreveria Thmua 1P Sk "ex) st in
unsol vated and solvated forns. The term solvate' is
(i) usky oRaverting: ene sl phtheacampernd of iosmyladl) to another by

reaction with an appropriate acid or base or by means of a suitable ion
exchange column.

All three reactions are typically carried out in solution. The resulting salt may
precipitate out and be collected by filtration or may be recovered by
evaporation of the solvent. The degree of ionisation in the resulting salt may
vary from completely ionised to almost non-ionised.
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conprising the conmpound of the invention and one or

nore pharnaceutically acceptable sol vent nol ecul es,
WOF9p8/8%82¢pl e, et hanol. The term “hydrate' is P&iBagogM01050

when said solvent is water!?25 A currently accepted

i cat h t
T CEFALRER. b T AIFALh gl 878 fy W28 lah 5T B
rangmlgrfdmmduﬂyj ah‘}aiphblesto flﬁl@&:ryﬁall}ﬁ@ml’hb'téfm I‘éi‘r’norphous refers

' rmace Solids b R Mrris (Ed.
to 38?1%11? anw gategal Q@gks [pgngg)angpsq;rdgf atl tlfga f@lecular level
a“ﬁ“é%%?‘?ﬁ*@??@?ﬁ& gl e S S B BRBP B8t & o

solig noeray disjuiy Typ@aﬂy csuahl ecaleeials do cloangiet Higthedves X-ray

| hannel s wh
diftiggfon HeZfort et viines iy the| ionpas oharmalt, aremore
fornsallyr dbs@itRd Ry & AR lﬁﬁlﬁw ﬁ@hﬁﬁ%ﬁg'&rawg SfréﬁFsBlﬁ’d‘%’&%qu.d

to the netal ion. Wien t he sol vent wat e
Propergias| W%@nwhlchh(ﬁ @bﬁrﬁ@&rls&d Ibyhav ehange! of stitéj ngsically

[ ' , dent ,of hum di.t however
seoShd Qe ed Pl 05T Has8m HeainliskopalPto oacoigariase
in whitrethel maverii lhasheo laleérdbfbd? amal shatiued ﬁﬁtl@é‘%oleqtﬁlar'

%r os\z@o% c corr? un t he wat er/sol vent content
'ev%g ashistietive ot Eﬂyt giffeadionpatiegn vdibndefineshpeaksn Such
t he norm

mat?ﬁ%'guﬁééﬁ R SEHRIGH IR 0 b il PEResl S of afauia
but rﬂ]etmhangwptmemtsollletocquUebseehé@bta?rrseUhgy §aéﬁéeaeqange
t %38% ‘H) V\her I N the drug and at |east one
yp! Brteprdent NERHNT)-n st oi chionetric or

non- st oi chi omatrl c anounts. Conpl exes of this type

i nclude cl athrates (drug-host inclusion conplexes) and

co-crystals. The latter are typically defined as
Thecqqrgpgmrpdsn@f thenpvendionohaynelse akist mmlmsol\mted and solvated

t. h bound t ther th
formes P, VAT S0l ael i ok, Fefbtn @ fesEhecm amaigoutar complex

compnsipbetheafonﬁpcﬁmd bﬁihd‘ﬁlk/@ﬁﬁ’ér? a%tcfheaonsﬁ'lotre pharm ceutlcally
crystals may be prepared E/rret crystall ta
ey

accwa?'écwg%ﬂ malegiion fqro%arﬁg athanobrﬂte/ tqahyéhyrtrtata/ is

oA R e YO B Waorar Seon and M 9. Zawor of Ko

(2004). For a general review of nulti-conmponent
conpl exes, see J Pharm Sci, 64 (8), 1269- 20 1288, by

| epli 975 Th d f th
A oL b R Rk oy aRSaase, P, & ono tha
defirfe¥essnbree stb, |drHinngl, CBV%@{QI S eSbotHiNaE8d S drSies - see

sui tabl e conditi ons.
Polymorphism in Pharmaceutlcal SO|IdS by K. R. Morris (Ed. H. G. Brittain,

Marcel Dekker, 1995). Isolated site hydrates are ones in which the water
molecules are isolated from direct contact with each other by intervening -
organic molecules. In channel hydrates, the water molecules lie in lattice
channels where they are next to other water molecules. In metal-ion
coordinated hydrates, the water molecules are bonded to the métal ion.

When the solvent or water is tightly bound, the complex will have a well-
defined stoichiometry independent of humidity. When, however, the solvent or
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mesonor phic state is internedi ate between the true

crystalline state and the 25 true liquid state (either
WOR9P§/135826s 0l uti on). Mesonor phi sm ari si ng as t HRETYIB3E{001050

of a change in tenperature2d s described as

“thernpt.rqopic', and that r t'n fromthe addition
watg; BVERKY M el Arim o anoE Rolybteiend FEBtisigpResompOtnds,
the S@his/Holvert cEREMt WM 156 déiﬂ@ﬁdé’rﬁ' Gn  KERAYNERd Ming

have the potential to formlyotropic mesophases are
congiiens IpsticAcasgaphepiiqichio with bei the nefrml ecul es

whi ch 30 possess an ionic (such as -COO Na+, - COOK+,

or -SB Na+) or non-ionic (such as -N N+(CH3)3) pol ar

head group. For nore information, see Crystals and
Alsa hieckdledr ivithirg Hec rszopepf bihe\. inkentibn taﬂwrmaltm‘tﬂnﬁonent

S t 4t h Edit Ed d Ar I d, 1970
compiie, (SATLNBO A RIS PSS WIbTel i Gillg-andat jaast one
othdr&IcPhSaIER ar€ p ‘F@éﬁ?ﬁ%‘Q%IQ{IOMWbﬁp&h)st6|8ﬁle%?rlc amounts.
sa fi - component

references to vat es
Conmjemambﬂuah@el lnqudd chathsates gdrugerasd incusion complexes) and

oo <S4R e L S RERE B 53R b of neuta

molecfl)lléﬂtc’scﬁfétltu&it@dﬁhﬁ:ﬁ”ménﬂéuﬁ& fcsq @ thl‘dug?ts no%ocovalent
her ei nbef ore defined, including a pol ynorphs and

Inter@wy%&l butageuld alse hso, compledraiga nendal motecgetwih eosalt.

oGy SR B 00T, £ TR R

solventsp oo dg pfﬁys@eﬂlyﬂghﬁdlhgé?ei&gﬁﬁao?&ﬁgsﬁtf@@e?g?%—rgee( Chem

esent | nvention provi ?:
Corﬁmuehl,s 1889-683@hY & N“Q[ﬁS@n M o Zaweratke 12@94). For a

gen%ﬁaﬁ ??\F]uoroneltjho )?n}pchnentc m xdes sse li’h%rm m§tch ﬁ_ (8), 1269-
1288 slox blateldian-(Aagbsix TS e. As a further aspect, the
present invention provides a conmpound of fornula (1)
20 which is an essentially pure, crystalline form of
N-{6- am no-5-[ 2-

The(ééﬂnbbl:lﬁﬂ@f@tﬂ{éxﬁ)\lémaw iRy’ hdbNedsy lin ém&t&mb@ e%%é%e

-carboxam de which is characterised
(mesomm@seduorrflromduawstpbt wben subjiecipdotst @lurtehlebyondltlons The

o AR, e P CURLELAIB i B
true liguitl sle Yeitt?et. rheRrst sdlutidony/ Medomorghisih arisinygdstte RBult

f or m of

of anghagiggnimienaperatyreris dagsrbag asotherpmirmai¢ p3nd dhai-resylting
ron A4 OE QLN pArARERN A ol berspnpm.
desdribE) as riyehopit’. iCorapbutds thea Hever thegpstehtiglr i formegstrapic
mesophases are described as ‘amphiphilic’ and consist of molecules which
possess an ionic (such as -COO'Na*, -COOK*, or -SOzNa*) or non-ionic
(such as -N'N*(CHa)s) polar head group. For more information, see Crystals
and the Polarizing Microscope by N. H. Hartshorne and A. Stuart, 4" Edition

(Edward Arnoid, 1970).
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158C 2C. 30 The crystalline form of
N-{6-am no-5-[2-(trifl uoromethoxy)phenyl]pyridin-2-yl}

WO.2088/1882¢y | | soxazol e- 4- car boxani de i s further PCT/IB2008/001050

characterised by a Fourier2l transforminfrared (FT-IR)
spect rum whi ch incl udes absor ion bands at 1453
Hereyggier Ao aisnors g GOt Pk loraRag) Jogde JSiances to
0
saltsN_ tgh%% E@Jlg%ﬁmne%flc oneetrs{w%% f h f%{/éﬂr%lfr%qf a_r;/d ;tlo
solvate8- mutMpemmmlexwabdhamddzrys@la‘ of salisrthereof.
characterised by a Fourier transform (FT) Raman
spectrum whi ch includes absorption bands at 1612,
1328, 749 and 686 (+/- 2) cm1l. 10 The expression
The cﬁﬁﬁﬁmm@d | of m@fanwymm islddé ec@npoura sofaforinalat (1)95éé
ht puri More preferably, " essentially pu
here%@f@eageﬁ@g@tl ing allweprlmorphei @@d Hustahdhabits thereof
f / p
prodflih 8hf lgbthe (iBRlos AN AR PUEbmEcand Jauigmeri
isomees)masa Herginafter adlefinedlsand tibotopidatlydalogied obon'lp)eunds of
vention. Thus certain derivatives of conpounds of
fome@W‘fMa (1) which may have little or no
phar macol ogi cal activity thenselves can, when
adm nistered into or onto the body, be converted into

compounds of formula (1) having the desired activity,
As dner aspeciplthe esenidinyention povideaga. congpeundi of iformutaed)

il G SRR, oSS AR, b KR8l
(tnfld&wm'etl’i&l M%Md]%@& P M Bomettilisoxd¥ste-dycarbokamides! i es

(T. Hi guc an a) and Bioreversible Carriers
|n Drug Design, Perganon Press, 1987 (Ed. E. B. Roche,
Ameri can Pharnaceutical Association). 25 Prodrugs in

As agﬁgﬁél‘gg%?%}}"fh}egbrfaggni‘ iRv&R drP|5‘ro?/ % Bom ﬁﬂH'o? foldfula (1)

pl'aci ng appropriate onallt I es
whichi®aamgssentiallyepuerpystalineforfrooinhii{é- a(rh)wo 5{2-h certain
nmoi eti es known to th@iw skill
esev

(TP R PR IR OB g SR eslid- cArbpRamiss whioh
is ch%Facﬁ’éﬁé’édJB? 33/ ovderBepslpamtsetdd éﬁYérﬁr(PXR]E%Sc?atam%@ yone

rodrugs i'n accordance with thHe Invention
|rrad|amhum|§1 M@ radiation (wavelength 1.5418 Angstroms) which

includes main peaks at 2-Theta’ 16.6, 16.8, 23.1, 24.1 and 27.0 +/- 0.1.

The crystalline form of N-{6-amino-5-[2-(trifluoromethoxy)phenyl]pyridin-2-yl}-
3-methylisoxazole-4-carboxamide is further characterised by differential
scanning calorimetry (DSC) in which it exhibits a sharp endothermic peak at
158°C + 2°C.

The crystalline form of N-{6-amino-5-[2-(irifluoromethoxy)phenyl]pyridin-2-yl}-
3-methylisoxazole-4-carboxamide is further characterised by a Fourier
transform infrared (FT-IR) spectrum which includes absorption bands at 1453,
1167, 998 and 760 (+/-2)cm™.
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the conpound of formula (1) contains a primry or
secondary amno functionality (-NH2 or -NHR where RO
WOD008/8348%ni de t hereof, for exanple, a conpoud§T/1B2008/001050
wherein, as the case may b& one or both hydrogens of
t he apgi no WO 135826 PCT/ | B2008/ 001050
Ther%%*ﬁWBﬁéPfff‘y%g\g?é-ﬁm'@%ﬁdadm L@rom@mﬂaqy)apqqr)yl pxm@m@ yl}-
3- mbﬁ—g)hé@)@é%oki’é/ -4l Satbokdflicd) (EaaMer cifathElREe LY PFS AN
'acement groups I n accordance Wt or egoi ng
tranefcsimp{Fdy Rardar saepirem whichtimdudes adsenption hendsay 16¢2,

0] [ e, af openenti oned references. Mreover,
132%6?@?"?8%&'{%%5)% formula (1) may thensel ves act as
prodrugs of other conpounds of formula (1). 15 Al so

included within the scope of the invention are

met abolites of compounds of formula (1), that is,
The @xRIRRAIRR ‘Gssertialy pure] when pisadwreini rseaas ableast 95Heby

el it e RPTRlcco  Alf bk ?ﬂ%&asaﬁﬁ'%aﬁfé'@% Bt

weidhimpuityy ald) moshpraifevably atebast 999 elght p@
hydr oxynet hyl derivative thereof -> - :
(ii) where the compound of fornula (I) conta| ns an
al koxy group, an hydroxy derivative thereof (-OR ->

As m@ﬂdbted ' 4d- bal‘f&?";?ro&h%r?ﬁmﬁé‘% oJﬁHs”?LPorHLgl 2‘(8%@' e

phe noi et enol derivative ereo
WIthHPHIQ—QBCO% of 2|56 (Dwm'rbl@nd Jhos cfemtamlo@n(/amv- of aompngndm af

A R TN T MCTTAC A

can,i Whe @@m’\ﬁﬁrstérbblqnw ér 8nidPieehEd\g oebrhvettod Frﬁé‘b@ﬁﬁfduﬁds
I sonerism ( tautonerisnm) can occur. This can take

of farpulla §) heymosihiecdesiig activitncior exampter by hytirlgie cleavage.

sucf RRPOHIS ML RIofBR1A ARG SnfBl el RS 1

of prfdruge meay bmfoUndlmd-'ad aubSias Nbgel Bepray Hysidifs, Vol. 14,
ACSfoéesent | nventl on are all stereol soners and taufoneric

YmPosiuM Sesies dip Slighehi andWr Siglke) @np BiorevaisibleyCarriers

In B Bt S g FTRRE  19B7 REdy B ARE  HoshP ool

Phamiacaagal A58adairey)/ | B2008/ 001050 24

Prodrugs in accordance with the invention can, for example, be produced by
replacing appropriate functionalities present in the compounds of formula )
with certain moieties known to those skilled in the art as ‘pro-moieties’ as
described, for example, in Design of Prodrugs by H. Bundgaard (Elsevier,
1985).

Some examples of prodrugs in accordance with the invention include where
the compound of formula (I) contains a primary or secondary amino
functionality (-NH; or -NHR where R # H), an amide thereof, for example, a
compound wherein, as the case may be, one or both hydrogens of the amino
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5 acid addition or base salts wherein the counterion

is optically active, for exanple, d-lactate or
WO20p8/8558%¢, or racemic, for exanple, d/-tartrathETHB2YBL001050

argi ni ne. Conventional techhiques for the

tl LS [ of i ndi vidu .10 enantioners
fun Y oripar CofRoRler of RIS D)  isee” Gpplacam vy (©r
Ciopmlkkanqyt.ecur sor or resolution of the racemate (or the
racemate of a salt or derivative) using, for exanple,
chiral high pressure |Iiquid chromatography (HPLC).
Alternatively, the racemate (or a racenic precursor)

PRy Srtas G ronc ot AL AR SE, B5 Rooin

conpound, for exanple, a
exafes antk exampesdobfother mrbdrug YtysemtraapsbanfafiddiG the

[ j et a base or acid such as
afo@fnp%@%b%g?giﬁr '?(ﬁer?e or tartaric acid. The resulting
di astereoneric m xture may be separated by

chr omat ogr aphy and/or fractional crystallization and
one or both of the di astereoi soners converted to 20

Morgqere 6piai8 sormavgde af ommaat(l) oney themdsivesactsasebobirugs of
othdf e duﬂdggsp\«dngﬁéipgper son. Chiral conpounds of the
and chi

i nvention | precursors thereof) may be
obt ai ned in enantionerically-enriched form using
chromat ogr aphy, typically 25 HPLC, on an asynmmetric

resj i t.h.a nobile phase consisting of a hydrocarbon,
Alsol (31aeH ihid 472 Reose B Bieinsonion aes matgbelitoamad compoasids
of fdwhula ¢l)utatas, £6@ ' y 20%

i rom B e S3Rpoands foumedh o Yoo ARiridisl@uch G ine
drug: psimeprgmplepefdnetaplites inaccomtarestwith ireninvéntiditinclude

eluate affords the enriched m xture. 30 Wen any

racemate crystallises, crystals of two different types
are possible. The first type is the racem c conpound

(i) (twherer dhenedrapousd et edrmhdaa P VéontARE" §i Hwe‘?}g;ﬁ roup, an

horr)?Pgreneou formof crystal is produced cont npng ’
botyfroxyagtvbaerative thagratdiCGils emtis@H):The second
type is the racem c m xture or WD 2008/ 135826

(if) p}gvmr@zdm%/mmmd x8 B)rmfml(b)neo?msmm aimbxwgrc%@cr@n
0 : u ne nol ar anount s eac
Gl %r"gé@ﬁﬁbgge°ﬁg?$i'aﬁ§ﬂ);V\hi le both of the

crystal for present in ?Qracerric m xture have

@) gent | YrereiessmpoLne of fermada (Draontaing aabenyl moiety, a
difHietiop Bbrivdvial akedi(ARRLE LISSORRTR ed t 0

Compounds of formula (1) containing one or more asymmetric carbon atoms
can exist as two or more stereoisomers. Where structural isomers are
interconvertible via a low energy barrier, tautomeric isomerism (‘tautomerism’)
can occur. This can take the form of so-called valence tautomerism in
compounds which contain an aromatic moiety. It follows that a single
compound may exhibit more than one type of isomerism. Included within the
scope of the present invention are all sterecisomers and tautomeric forms of
the compounds of formula (1), including compounds exhibiting more than one

type of isomerism, and mixtures of one or more thereof., Also included are
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10 the true racemate. Racem c m xtures may be

separated by conventional techniques known to those
WO20P$/138826i n the art - see, for exanple, PCT/1B2008/001050

St ereochem stry of Organi c24Conpounds by E. L. Eliel

i ior - arV LI : ) The .presen .
aCI?WeC&ritl?dgr? rm%ﬁ(?@s‘(\éa ?‘%ﬁ%’iﬁﬁéc‘é%ﬁ‘éﬂ?'ﬂ ))ga%t@&ﬁl)ﬂb?@'ve’ for
exaimple o-laatdiy - ot dyeinedor aapemisls o ckanpld, agliaphfbebr qr-
argidle, or more atons are replaced by atons having the
'O90UHe atoni c nunber, but an atonic mass or nass number

different fromthe atom c nmass or mass nunber which

predom nates in nature. 20 Exanples of isotopes

suitable for inclusion in the conpounds of the

Convieptianalon teghmiquese ifent dpes mriepayatiovgieolatistchoBs idividual
d 14C, chlori ne,

.car . such.as .1'.C. 13C , !

enaffidmett i3 Cnir§ASE i 28 Susble: ey pulk preursor
or ré@diitiandf tA&¥acemhtd (&reihe

such as 150, 170 and 180, %%mpﬁsﬁﬁﬁﬁgﬁrﬁﬁag@%g’
for examRig) phita! highipressuresligiid cbremiatography (HPLC).

i sotopi cally-Iabelled conmpounds of fornula (1), for

exanpl e, those incorporating a radioactive isotope,

are useful in drug and/or substrate tissue

Altegaiivelyb ihé gacemats éor. aTlaeeniclippeairs¥l magtseesacted with a
suit%ﬁ%té ;{[ﬁa i . I L) and%}%ﬂr bon-14, 30 i.e. 14C, are
AP FRETPAY 1BPHIYR &PPausid. fRF expmikbsen afealioberofin theicase
wheeafite 86mpbNAAQ i - ns et ectjon.
Subst i trStp i onava'q; %ﬂ%gsp %télﬁté%eé@@gcq{qgag%dm%% %Ilﬁase
or acid sygh nay 4fphenyletbyamine tonetapad i aciddv Fheadesulting

. id t t abol i tability, f VO
il A S R By 00 YO
fractionalicvystéalfizdtidn 48 @he! BB HFIRE f&%‘stét%%ﬁﬁorngéﬁrgo%veﬁgg to

hence may be preferred in some circunstanc
the gQHEEPPNRING nPwier BNpoteMEHs) dyi méans ivesit kpewn ®ueh skifled
persofy; 18F, 150 and 13N, can be useful in Positron
Em ssi on Topography (PET) studies for exam ning 10
substrate receptor occupancy. |sotopically-Iabeled
compounds of fornula (1) can generally be prepared by
onventi onal .t chnigues known to those skilled in the

Chirg]; {3y o BecByentiom (Baahiteb Rraewsots $urebBmen be
cliabl,pESAERONIGIOR 2 1 Lbi L SORIF Pl By
HPLEheon an asymmetric resin with a mobile phase consisting of a
hydrocarbon, typically heptane or hexane, containing from 0 to 50% by
volume of isopropanol, typically from 2% to 20%, and from 0 to 5% by volume
of an alkylamine, typically 0.1% diethylamine. Concentration of the eluate
affords the enriched mixture.

When any racemate crystallises, crystals of two different types are possible.
The first type is the racemic compound (true racemate) referred to above
wherein one homogeneous form of crystal is produced containing both
enantiomers in equimolar amounts. The second type is the racemic mixture or
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non- | abel ed reagent previously enpl oyed.

Phar maceutically acceptabl e sol vates in accordance
WOR00$1358% i nvention include those wherein t h@JdB§{001050

of crystallization may be #sotopically 20

stitute O d6- acet on d6- O The )
conBiRicyal < preis s dOLms Shodh SahevEs beedised g emdmolar
am&ymgfé@lbmm A a SHP®Bhbhdmepuch as sol ubility and
solution stability (across pH), perneability, etc.

in order to sel ect the nost appropriate dosage form
and route of 25 adm nistration for treatnent of t he

L . .
winfs 809551 hEUgel s COIBANTSE M LG e ca
phyajsabpymemilés rtbeybrrna}mawémtﬁerehbﬂblyileal ﬁ'lb@kém&)/cdiﬁpared to

obt ai ned, as solid plugs, powders,
the ftf'i’efré'aﬁﬁmﬁﬁ hgé ngg.lrg@ @ﬁ%cb‘ﬁlf’t%ﬁqf@ d by conventlonal

tectfi ! khawh! 96, tﬁéﬁﬁfk gy (e th%Pfé% %‘;b@g it example,
porative drying crowave or ra regquency
Mg@hamlstmob@r id Jomnpaurids WEphsEllerlrﬁj/Sn&y Widen (Wiley,
199gf|m ni stered al one or in conbination with one or nore
her conpounds of the invention or in conbination
with one or nore other drugs WO 2008/ 135826
PCT/ 1 B2008/ 001050 27 5 (or as any conbi nation
thereof). Generally, they will be adm nistered as a
Ther Brasgnhtinantion 'é'§|;%{9i3a@" ohannaeewivallgrageeptable isotopically-

o BRI YR P AR PR S oy Shllng by

atorn$ hawing thensdrhe atomzonmaoe), tﬁft drhgtonie enasO8r mB_E number
chojce of excipient will to a large extent depend on
differget i siien aiamich 8358 Of JURSS MARebWhidhi Pregominates, in
natdrBe 10 effect of the excipient on solubility and
stability, and the nature of the dosage form
Phar maceutical, conpositions suitable for the delivery
of conpounds of the present invention and nethods for

Exalriges, o IoSRAisF pitantl or ReBERN e SRERE IS G e nvention
inclues M@pé@bfmﬁrdgé?f eRRhadd 8 4Ry °Ae chmgit suthTas 1'c, °c
in Réem ngton's Pharmaceutical Sciences, 19th

andé Ct pblﬁnowaaucrpaa% @hﬂugrmmmiyasi 59dindhsucoapdiihdnd

125 [ tLoms €15 ni stered, oralis ZQ;
| hiesBoy LB RE el ot T Qe oY 280 Ehat O B O,
phospirosnsucias P3P, el sugpisir, eiioh estgal tract, and/ or
buccal , lingual, or sublingual adm nistration by

whi ch t he corrpound enters the blood streamdirectly
from the nouth.

Certain isotopically-labelled compounds of formula (1), for example, those

incorporating a radioactive isotope, are useful in drug and/or substrate tissue
distribution studies. The radioactive isotopes tritium, i.e. ®H, and carbon-14,

¢, are particularly useful for this purpose in view of their ease of
incorporation and ready means of detection.

Substitution with heavier isotopes such as deuterium, ie. ?H, may afford
certain therapeutic advantages resulting from greater metabolic stability, for



10

15

20

25

30

Formul ati ons suitable for oral adm nistration include
solid, sem-solid and 25 |iquid systens such as

WO 2408/ 885826 soft or hard capsul es cont ai ni ng nulRGT/IBg08/001050
nano-particul ates, |iquids26 or powders; | ozenges

(including liquid-filled); chems;d?els; fast
exarap@pelneﬁqageao A 4/0r Balindfe ©oF | rRElUCey (asages parements, and
hen&é‘ﬁ'fa@tldﬁé@Fé?éﬁgﬁ% ¥8m%aéif‘c*& Tstartled-1 qui d formul ations

I nc e Suspensi ons, solutions, syrups and elixirs.

Such formul ations may be enployed as fillers in soft
or hard capsules (nmade, for exanple, fromgelatin or

hydr.oxypr opyl.net hyl.cel l.ul ose) and typicakl yisconpyisse
subHfSH WRBR PR S SoBBES, SN A BIC TSGR e oan
be @4&fGPlin MPESHYA eEﬁwiéHidﬁol'opog?ﬁbﬁvl(PE'ﬂT)U_élQJ%!fés ®r @xamining
suitable oil, and one or nore emulsifying agents
subgirale secaNtoPOCB/PEEEY26 PCT/ | B2008/ 001050 28 5
suspendi ng agents. Liquid formul ati ons may al so be
prepared by the reconstitution of a solid, for
exanpl e, froma sachet. The conpounds of the invention

Isotopiyalytlabelee comgound$ astiorhalwolly cag,gdresally be pregared‘by
sage forns such as those described in

di sintegrating d .
conerlienel IsTGIPS Knows tenitosgeakiied wataiat of by eyocesses
8330856 _Wodd 2BGs@ba AN 420 P! e
anafgr ns, depe%% ng %n ose,ﬁl ttﬁé gér%cgo r%/n%n[gie%(g ré;))%n ind
Prepasatipns esing d80appiophiatessotopitallydlabalpel feaigent mplace of the
ically from?5 ight % to 60 weight % of the
non-i%tg%{% ref%/gqﬂt W%V'gﬁgyi%l”b?{o}' ‘the drug, tablets
generally 15 contain a disintegrant. Exanpl es of
di si ntegrants include sodium starch glycolate, sodium

carboxynet hyl cel | ul ose, cal ci um carboxynet hyl .
Phageageytically aesapiahlemsiolveées sivdiagaprdanespuiihddhe, invention

: | yyvi oyl [ I , . ,
e R G G R ATEONBEL T oBEIIMARS, g spiagoaty
subsijutedxgy. OpY, dealcetdrms @ls-DMB@.ch, pregel atini sed

starch and sodi um al gi nate. Generally, the

di sintegrant 20 will conprise from1l weight %to 25
wei ght % preferably from5 weight %to 20 weight %

The ?E{)ﬁgg)?nﬁgﬁg&rﬁlﬂémgl Fdebe a%%@s%@{r%éiy b@%ﬁr@%peuﬁcal

cohesive qudlities to a t or nulta
propsuiesatsiuch s delubilityh ahddsolutianr stabjlity dadross pté) permsability,

gel atin, ,sugars, ., 25 polyethyl ene glycol, natural and
etc. S REH {8 GHHIES 1 JUPRY PEDIGRSIAE ofRsads: Lyt Andhiredte of
admiigifaifon foy eaxmentitheGRbps P RdRMioRY dr oxypr opy !

nmet hyl cel | ul ose. Tabl ets may al so contain diluents,

such as | actose (nonohydrate, spray-dried
nonohydr at e, anhydrous and the |ike), mannitol,

Compounds of the invention intended for pharmaceutical use may be
administered as crystalline or amorphous products. They may be obtained,
for example, as solid plugs, powders, or films by methods such as
precipitation, crystallization, freeze drying, spray drying, or evaporative drying.
Microwave or radio frequency drying may be used for this purpose.

They may be administered alone or in combination with one or more other

compounds of the invention or in combination with one or more other drugs
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xylitol, dextrose, sucrose, sorbitol, mcrocrystalline

cellul ose, starch and 30 di basic cal ci um phosphate
WOR0pS/th5326e. Tabl ets may al so optional |y conpr iP§&d/1B2008/001050

surface active agents, suck as sodium lauryl sulfate

| 36iRaE d | dant s, such.as silicon

(orﬁ%gﬁge anc’na{'gﬁ' gﬁer\ﬁ%@h %%Hé%@ﬂ\”, theyy ngcéea%‘imwtﬁﬁ‘éh% a
formulationnipr iassodiation Owith vendaylor Padre MRARARIILER Ifyzaclcce table

PCTLLB2008/ 001050 29,5 © weignt sbof the tabl'et, ana
eXCRICEN T 8e fel eiRieRleist yend berinig descrilzeranylingrasiieghit otber
f n ontain. .

thaftthe EBricRiinels) JReihiedicrt THEEIdGe bf SRERRT yl to a targe
exteted@pans onifactoss sachtas, treopaticulireaoyd o‘rtammﬁts@ratiaﬁfthe

' es_of. 10 magnesi um stearate with sodium |l aury
efted} B i B Slpiont Ppmab G Ak FepIBH And the nature of e dosage
formei ght % to 10 weight % preferably fromO0.5 weight %

to 3 weight %of the tablet. O her possible

i ngredi ents include anti-oxidants, colourants,

flavouring 15 agents, preservatives and taste-nasking

; . cont.ai n to about 80%
Pha‘é‘?ﬁ%&ﬁ}u? om a@oﬁlﬂﬂrﬁ)@\%ﬁéﬁ? orttﬁe %ﬁgﬁﬁfy QS C\%lpé’h‘l”d%b of the
pressntdmygntionamchimetiiods a2 itesit phe i 9
h dilu n(i, rom.a ou? 2 vvellgﬁglhtp ﬁﬁﬁ‘ggm §?Cr)é§‘;el%%ﬁp/%r/§m fo
thogg skifie i tha artaRych compasiticnsoand metbode frhitheirs preparation

maaBaUfo Y % ubrgd : nds . be
_y?o rgég’ed di@)?ﬁergp/"ey‘frg R’ feP agg%—%ﬁéﬁg——ﬂ I ces, 19th
Edl’fIMbn])l\éaCk BulelisthingCopyariypr 996§, bl ends may al ternatively
be wet-, dry-, or nelt- granulated, nelt congeal ed, or

extruded before tabletting. The final 25 formul ation

may conprise one or nore |ayers and may be coated or
Theuropap@sids! tofTtsie VRTerRRE NGRS WeAl S8 rgidpt

of tablets is discussed in Phgr m%e%hnl$sé)£a§tgll9' Ofei
adminjstigtion Taay dn¥olveoswaliowipg, 190 thatblierreompodint. enters the

gasttGRERAal YREE Andi hboar THaiah % s BUpdnaadpinisteations by

whidhyipiecairhpourid ailees il Ilbod sl Biré r @bl e
thin filmdosage forns \c/\)hi ch maylr%ée %@JP%WJM‘?‘

di ssol ving or nucoadhesive and typically conprise a
conpound of fornmula (1), WO 2008/ 135826

Forriafib Rz QRABRL S0 oralOadministration include’ solid, semi-solid and

liquid systems such as tablets; soft or hard capsules contaihing mulii- or

nano-particulates, liquids, or powders; lozenges (including  liquid-filled);
chews; gels; fast dispersing dosage forms; films; ovules: sprays; and
buccal/mucoadhesive patches.

Liquid formulations include suspensions, solutions, syrups and elixirs. Such
formulations may be employed as fillers in soft or hard capsules (made, for
example, from gelatin or hydroxypropyimethylcellulose) and typically comprise
a carrier, for example, water, ethanol, polyethylene glycol, propylene glycol,
methyicellulose, or a suitable oil, and one or more emulsifying agents and/or
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5afilmformng polynmer, a binder, a solvent, a
hunmectant, a plasticiser, a stabiliser or enulsifier,
WO2008/53%8826i t y- nodi fyi ng agent and a sol vent. Sdtd/1B2008/001050
conponents of the fornul at*on may perform nore than

one functi o The of formula (J]) may be
SUSREIP%IPQS@QSBFS lj'rqul Pag'onfs:\ MYeralsq ob %opiﬂﬂaéed by the
rec@rﬁéllﬂﬁl&tﬂoﬁé’@bﬁ@'fbl/e%ﬂ}@lé $@Pn Bl<phét Wei ght % to 80
. weight % nore typically from20 weight %to 50

wei ght % of the solutes. Less soluble conmpounds may

conprise a greater proportion of the corrpositi on,

Thel $BipBUbs 1k OpBEile My, A8 phFRathin 195t disspiino, fast
dlsmllegrétmgmo:‘sag‘@lIfblrﬁ@fﬁUchUhﬁtthow&ié%cnﬂéd TReExpert Oplnlon in
mformn be sel ected from nat ural

Theb%‘l%&cpcﬂﬁpgsd (%) pﬁfﬁt‘ggﬁsby biangyaicheher (29@hocol | oi ds

and is typi caIIy present in the range 0.01 to 99
wei ght % nore typically in the range 30 to 80 weight
% 20 O her possible ingredients include

For dablet debage ferms; clapending ohldosey thegisugunthy friakeous from 1

worGRTESE 5 o Fhb anTot s Ak ST o
to 60NMEIghent of tiildissage 38@NL Fy additibn tOaRE Wu@gﬁéﬁleﬁs generally
surfactants and taste-maski ng agents. ns |

contait it ddiniEéegrnh Exampiaserafi disiniegranypiinalubl sodipar edarch

alycBa ' SBALA iboxia Hulsir cBRITR bt el heluize.
crosrd:arraellasseasdmarrn g:rosmm@dsné ussIgVinylbyRokddre/ rﬁemn’eanﬁélse
freeze dryi ntg or vacuumni n

miciGNSGEINEE nFIoSSs IHAT Glial-suERdtTast thychon pregy besllulose,

[

startiS ¥ o8RRI S8y e sBlfim e, G5 4h€ fiBorant
will sormpesadbm pwbighd % to @5t weighe ds,, pretsrablyefdorarsl weight % to

pr.or%r%mﬁg r el eas? WO 2008/ 135826 PCT/ 1 B2008/ 001050

g BIdOSRERITPId rel ease formul ations for the

pur poses of the invention are described in US Patent

No. 6, 106,864. Details of other suitable rel ease

t echnol ogi es such as hi gh energy dispersions and
Bindeserare genenally seeddo ippatticshesiverqualiies o adabiest farmulation.

St AU e LT ol e,

polyethylar® | gijcok! @aseal 18nis s§f ﬂl‘efllcbeghrhél V&l?@hﬁég%hdone
The, conpounds of the invention nmay
preggiptinigas er fard), r e byoOXyRIQPY he cellulose and hydroxypropyi

methyicellulose. Tablets may also contain diluents, such as lactose
(monohydrate, spray-dried monohydrate, anhydrous and the like), mannitol,
xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and
dibasic calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium
lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide and
talc. When present, surface active agents may comprise from 0.2 weight % to
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bl ood stream into nuscle, or into an internal organ.
Suitable neans for parenteral adm nistration include
WO 0% B98%ous, intraarterial, intraperitoneal, P3/1B2008/001050
intrathecal, intraventricu®ar, intraurethral,

' asternal, . jntracranial, intranmuscul ar ,
5 welthft 72, oDP dpoleh A glledis pak Colfiisetue weight g to
weigir gréfenakaideai ni stration include needl e (including
m croneedl e) injectors, needle-free injectors and
i nfusi on techniques. 20 Parenteral fornulations are
typi cal ly aqueous sol utions which may contain

i Bie@N t : 0 aLes uf feri
TabfAe, IS Seoptaly Ronkdh RogEARR°Bigh "SRRy “bBfte,
calcionestepmtec ainossarates ysotiymb eteawyl efumaradd)| and mixtures of

f or mul at ?d af?a ﬁteri | e nolgéaciueous solytion or as a
magfiasiims SieATRE pWithssadium  lagpyl usbiphgie- wiltbriganisi emesally
comiRie Gt ! Mol 9eNs : 106t

O Pt MR R 98 o SRR G 0 S e o
3 weighti?4 plothe, tablet. exanpl e, by |yophilisation, may
readily be acconplished using standard pharnaceuti cal

techni ques well known to those skilled in the art. 30

The solubility of conpounds of formula (1) used in the
Other epessittleonn@ledidgras e Hohidd éﬂi;@ki‘d@ﬁﬁs,”%ﬁlo@ﬁaht@?rﬁé\ﬁﬁﬁiing

by the use of appropriate fornulation techniques,
agegéeHf%%?rmé/qsrﬁwfi@éf%ma@mrmawt&bi li ty-enhancing
agents. Fornul ations for parenteral adm nistration

may be fornulated to be 35 i medi ate and/ or nodified

rel ease. Modified release formul ations include WO
Exerzrmxlmy_ﬂaa@z@ c@ﬁf@ﬂm ?Z%&it&ﬁu(&}% dd%ﬁg,Sfrdml aly?ii 1 % weight % to

) ained- .. pul sed-, _controlled-, targeted an _
abofjt SHPWREEH 40bd8E o kol Rbeists o 1o ABowh darwpight %
diludrRy frof BBBUH LALEINAT do HHBRPAD! WEIGAI o8 YidtntetPhitdand from

sem -solid, or thixotropic liquid™or adm nrs rafion
abouis0.2h weighta¥t lecakiup 30 weigbt Vdiubgcanidi fi ed rel ease of
the active conpound. Exanples of such fornulations

i ncl ude drug-coated stents and sem -sol i ds and

suspensi ons 10 conprising drug-| oaded
Tabled bjdrdls- inagthe comgrasseld @i}@ﬁlyobr(tlfiﬁlrd}ilbr (%) gé@ﬁ RAWIERS Tablet
al so be

The conpounds of the invention nmay
blends Phi RYIEPBE bhleads ynay ( pkemalivelyniel wetor dry-, or melt-
de [ i C TVv.Ri.cak .
orarfASESISHER | rkRlde, T, B irg DBbRRng. he e
formwatiomgehay ¢arnposs, ors®l ort inoove, 1@yeeMaRd OMAlMBAL Boait?l or

dysti. owders, dressings, foanms, filns, skin
unc??g?gﬁgg?églv\%‘feé}%?epﬁﬁlP%\LH@%’,d- sponges, fibres, bandages

and m croenul sions. Liposonmes may al so be

The formulation of tablets is discussed in Pharmaceutical Dosage Forms:

Tablets, Vol. 1, by H. Lieberman and L. Lachman (Marcel Dekker, New York,
1980).

Consumable oral films for human or veterinary use are typically pliable water-
soluble or water-swellable thin film dosage forms which may be rapidly

dissolving or mucoadhesive and typically comprise a compound of formula (0,
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used. Typical carriers include alcohol, water, m neral

oil, liquid petrolatum white petrolatum glycerin,
WO9P8/e583¢l ene gl ycol and propyl ene glycol. P&EaYIBARIBHR1050

enhancers may be incorporatkd - see, for exanple, J

a IPMNEE' neufierd hitilee & 80RM, o mSdaf. i RSk, 2
stabilsdrude egellsifier,y abyisedsgtmoamyiag i &jbnt aﬁﬂ‘@%ﬁfe%%' S8ome

phonophor esi s, sonophoreésis and mcroneedl e or
compastanés pf the fopaulptiongnay PediermnonR; hpe crmeunetien.)

injection. 25 Formnul ations for topical adm nistration

may be forrmulated to be i mediate and/or nodified

rel ease. Mddified release formul ations include
Thedebapednd ofstm‘trajla]e(dl) mayubeaﬂater-fsonmwldreldsolublﬁ getwester-

nd progra d, rel ease. he .conpounds
sol s eRTP P Eibish s SBRiisRs ok drWaIonhEs knBQaKRight s, imore
typit&IRAKRM 20 wWalghiCal Ity 5@ \K/é\@hf; of MoPithé ?dléfte%o"l%‘asg soluble
(ei'ther alone,"as a mxture or exanple
conmwmds\fmah qaapiisse A greatay propori obtrmmempop&lohl, cypacally

o {505 TR o 1 St ARERGISY Bt 3 foavl

ma)abémﬂiemamrﬁumﬁhﬂldmieﬂé%%w contai ner, punp, 35
spray, atom ser (preferably an atom ser using

el ectrohydrodynanmi cs to WO 2008/ 135826
PCT/ 1 B2008/ 001050 33 5 produce a fine mst), or

TSy PG T DOIiobI T . e,

proteins, oy 3ylthﬂt|3 hympcafdm)anar@W@auyopre@ann&sme EHrRyes0.01

i 9Eor i ntyanasal use1 ﬁ er rise a

0 9B Welglcds DPTawpiEaly B Siﬁﬂ% 30 16 fR0rwelaht .
cycl odextrin. 10 The pressurised container, punp,
spray, atomizer, or nebuliser contains a solutlon or
suspensi on of the conmpound(s) of the invention

Otheto ppssibleningredientse incipde antitdxidarnts, agloeants, édakanthgs and

:
flavyehiieteers, PregoRAY R G RheF Bhuietnd Hedia tiaayiag agents,
co-spiveped (insludig @fs), Sé?héilﬁéﬁtsa'bﬁll@ﬂg @@bh@%nt%ﬁﬂﬁ%%&ents,

such as sorbitan trioleate, oleic acid, or an
Surf%q’tﬁﬂtﬁ%ﬁqﬁs’f%’@%ﬁklw RgeNiSo use in a dry powder or

suspensi on fornul ati on, the drug product is

m cronised to a size sui tabl e for delivery by

i nhal ation (typically less than 5 mcrons). This may
anlsenaadmoedmcebwnarmeapmmmn atectypivany pa@dws* @apo%@we

aSS|raI et m| fIU|dbe
dW'%%BEW? |aP| gqys f r'rms &Oﬁ?‘#c%%gl%ee? lgble backmg SUPP0” Of paper.
This may be done in a drying oven or tunnel, typically a combined coater
dryer, or by freeze-drying or vacuuming.

Solid formulations for oral administration may be formulated to be immediate
and/or modified release. Modified release formulations include délayed-,

sustained-, pulsed-, controlled-, targeted and programmed release.
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form nanoparticles, high pressure honogenisation, or
spray drying. Capsules (made, for exanple, from
WOIPHI3SB60r hydr oxypr opyl net hyl cel | ul ose),  bIACIYIBR8/001050

and cartridges for use in &n inhaler or i nsuf f I ator
x of t

Smf%(e *?ﬁ‘oé (?"f%zl%'gg(lg r{‘bgﬂ?%‘?ﬂﬁg g&amet Ruin g)\g%g\rm eﬂgggngqﬁb gre

desaﬂbedcmoid@ dratehiaNg) @y1d6BaEer DefdiBNeE omst %Uﬁébl%u@?ease
nnitol, or_ mnagnesium stearate

tec"?%‘%l?%'seuc ‘9“ (RS gﬁavd?wsgyodlsmra!ms anst ssmoticheind coated
parliI09 BYélng b, 1ol IR PRbind e nbAl TEABAPESH W), 114

- excCl pl ents i ncl
by Yeyinm ebal (Zoph)t'ﬁlne use wftobeein gun‘rpl@ea@r@k/e 8&1trolled release

| e sol utlon formulation for use in
is déé&allﬁé(ﬁﬁwpog@}éﬁgggel ectrohydrodynam cs to produce a
fine mst may contain from1l pg to 20ng of the -
conmpound of the invention per actuation and the

actuation volune may 35 vary from1l pl to 100pl. A
%WEQP”%PMMWWN@@W 80 4@ adoimpizued dhfecwamto the
P, 2 01050, 34 5
Do RS a8 J TS PLro Afalbe oL bl Shlabiebimaans for

parerfiera | atﬁmmsﬁkettmnn atdlvde Smtm&@ﬁéué’\hln@ﬁéa%}’ape nﬂ%ﬁgntoneal
i ncl ude ycer o'I

d f I I
'“"aﬁ%?%f‘@f hy?rg %q&ﬁene %di){i?glme&fﬁl,avdutrsﬂesmm asntracranial,
i d nt h
intr u‘l&r ar}ﬂrés?\ﬁg erlhéﬁ1| o) f%@n}ﬁﬁ%‘g&o S%ﬂf?g)ge gjs"l'ﬁ%e

saccharin or
parengenal| admisistratibnt meluden nesetleo inic e?ﬁlcﬁﬂ’feedle) ngectors

nt rana adm ni stration. Formul ations
needil%rf?% g’}éfcﬁ?rrseﬁ{ﬁ'glf USION{eFh¥qUAS: on may be formul ated to
I medi ate and/ or nodified rel ease using, for
exarrpl e, PGA Mdified 15 release formulations
e del ayed-, sustained-, pulsed-, controlled-,

|
PareltnggC @ﬁ REnyations ege atyn@ally eaowa@es dolutidres odseh ehayd icBntain
exCi rﬂ@ﬁ‘@eéudhn%é‘ 'sgft%egﬂgoﬁﬁé rAles, (}gtq;dﬁfiegﬁa ?@?g%rﬁg I(rfz;relgesrably to a

det er m ne
pH ofefremed tand)y rﬁut (7Y éﬁnenap@féaﬁéﬁ@%g dx‘ﬁaw 5%‘ n%‘r% suitably
m

tion ar pically arrangedto
fmmHE‘:(‘iﬁ a3 %%@@F%Pgnmuﬁous PRltioNeIraag adi—neldyfodmste hsmy:s@@ in

as

| ]
conﬂﬁﬂi‘i"oﬂ'@ir?é%nhﬂle"’\/eﬂt d's cﬁ%% &g{/e Rﬁ‘ébge Suawa fof the

di vi ded doses throughou
invention may be adm nistered rectally or vaginally,

for 25 exanple, in the formof a suppository,
traditional

. Or cenema coa butter is a
The g“ﬁ’%é%@‘%r of bB%@”’fG&fof fernpiations vedenatstede capditionss ddr
exarrde, by lyophilisation, may readily be accomplished using standard

pharmaceutical techniques well known to those skilled in the art.

The solubility of compounds of formula (I) used in the preparation of
parenteral solutions may be increased by the use of appropriate formulation
techniques, such as the incorporation of solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be
immediate and/or modified release. Modified release formulations include
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appropriate. Fornulations for rectal/vaginal
admnistration may be fornulated to be 30 inmmedi ate

WO2008/6%8%pdi fi ed rel ease. Modified rel ease forflVIB208/481050
i ncl ude del ayed- sust ai n&d-, pul sed-, controlled-,

deidyRr s iamagy e go%ﬁq‘gﬁaﬁa@g@@m&gm@%@ﬁ@g féef@QSe
Thu@rcowouﬁdé%%tel i ém;dmmag%ﬂog%mgggtgggﬁsesﬁeﬁsﬁm bF&d a

_suspension  or so ution |
soligGagmizeolzk/apchiastopigdignid fstasimiojstiaitordjsusn @rplasted depot
| ine her fornmul gtions wtablefor ul ar _and
pro@ﬁ’pgl na%ﬁ"ﬁ(?s &leqse Pl hlq Vi HPrmPQuad. 8“@@"9'93 of such
forniilatiess agebde cﬁr@g%oa@é@%@ﬁ‘@ &nd gﬁmﬁwweﬁndc%épw&mns

and_non- bi odegra (e.q. I icone) Inplants,
Comme%drugelﬁgded mb/(gaactlegogWeolm)amdiPauﬁa Mmisyespheses.
such as ni osonmes or |iposones. A polyner such as
crossed-1inked polyacrylic acid, 10 pol yvinyl al cohol,
hyal uroni c acid, a cellulosic polyner, for exanple,

Thehmmpm;misomfl themhyénMn Imay! e be admmlstered topically,
or net hyl cellul ose,.

ﬁf et h IceIIqusF
(intrg eérr@?ﬂw 5 dedrdeirpailpin thee sking o mueaspy Eyplgal mfwmons
or R BPCLBTASENG By RIS o1 S PLESELPIL Uiyt

such as benza lum c ons
dusting qpayedeate) |dre$83migsbyf0anmﬂ ofilihs;, esliis . pdtbhésr mafars| leants

0 ar /. aur adninistration.nma e forrmulated to
spondbs, fitkelt A BiaR o o PRTURT B EPORBIRE B0 also be
used eiropial fcﬁfﬂéiéahblgﬂé alB6hodSvatee! RRtar of Wmlga fk??lrolatum

pul sed-, controlled-, targeted, 'or progra ease
Whlteo pﬁi@'@*@ﬁpou@iwrm tnwatlmdemu glyoohyabd quabylare \giydol.

PenSftatidh BpuBES Sae I Tloitiabiolrsed 1opaRgupl aREAm b
88 (90) ©35-858)thai Finnih awd MBRgan (ObtobeHapgdby | nprove their
solubility, dissolution rate, taste-nasking,

bi oavai l ability and/or stability for use in any of
t he af orenenti oned nodes of admn nistrati on.

A T T RN T

iontegphnrasist pavnophoresise sonBphbrasisc hngimicranubdi®r needle-free
he used. As an alternative to

L
(e guﬁgP‘él@?”é)gt o@@!ﬁ%}ﬁﬁ er;a(}/{rhe?tl?@ drug, the cycl odextrin

may be used as an auxiliary additive, i.e. as a 30
carrier, diluent, or solubiliser. Myst comonly used

for these pur poses are
Formulations for topical administration may be formulated to be immediate

and/or modified release. Modified release formulations include delayed-,

sustained-, pulsed-, controlled-, targeted and programmed release.

The compounds of the invention can also be administered intranasally or by
inhalation, typically in the form of a dry powder (either alone, as a mixture, for
example, in a dry blend with lactose, or as a mixed component particle, for
example, mixed with phospholipids, such as phosphatidylcholine) from a dry
powder inhaler, as an aerosol spray from a pressurised container, pump,

spray, atomiser (preferably an atomiser using electrohydrodynamics to
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al pha-, beta- and gamma-cycl odextrins, exanples of

which may be found in International Patent
WORHPE/ 138826 ons Nos. WO 91/11172, WO 94/ 02518 arR§TViB2008/001050

98/55148. WD 2008/ 135826 P&T/1B2008/ 001050 36 5 For

dm ni tratio toh atients, .the total da|I dose

pro@pc?hae Wnﬂaﬁﬁd ITEH%@E. W{;gn‘f’r B‘Htthioé'ttgﬁ 438 16 @Q'W@'e
propéingf, 0. bueH t0a§0001 Ay, ﬂﬂ@l?é‘@ljdi%th‘éfne cogEse, q>n| 25933

node of administration, The total dall y dose
hepiafitiaiperanese, iaf ad ngsal dropdi Fodéiratesad usad thmppwdler may

i.on fall outside of
con]ti yp.ec?%ﬁdra?rﬁ‘ %% \% %éeeﬁﬁ @Ir SXAMPI]; Chijgaan 86@5@899)&('8 based
on an average human subj ect having a weight of about
60kg to 70kg. The physician will readily be able to
det erm ne doses, for subjects whose weight falls
The, pregsywisedi ONaiNgs, PYmen SREaY, rigRtizerarfd nekuliser gontains a
F f er
SOl Of sLafeRioh ot SimBotiNle) of 4 FRGGRAFEMbrfo, for
exapylle,i athamolanaueonsh eitaridlc arr aataiable Altémallvé agent for

channel e us full onmbi hed with
aissit§iRe pollBit Krpediie TE RpSa i B8 RiBoaoPalaniatas
solvieyp aptl affpb?n&’ﬁél%rurfaﬁf@ﬁ'w 95 @lthﬁ tﬁﬁ%'ai’ee &&B%W%?’an
particul ar in the treatment o pai n exanpl &,
0||9R|élV!CQCk§’nannel nodul ator, particularly a conpound of
formula (1), or a phar maceuti cally acceptable salt or
sol vate thereof, as defined above, may be
adm ni stered sinmultaneously, sequentially or
Prios epansat i @ dry pélﬁd@roﬁbeuﬁﬁemw\ﬂfdﬁmaﬁor@rth@“dr%ﬁ%&%ﬂhét is
. sel, edﬁed from  an o anal gesi c i ne

MiCkENLSHh 1o ﬁ‘y%l'?%rﬁ’r'ﬁ?ﬁ!ﬁw d@wmbwneh@atloé@mﬂwdess than 5
| f
mick P45 AP, TS EERSE o BAL e BN ing metrcn,

such%r&mmﬂwtemllmmg p‘twqbdme;dgben"elhngai;urﬁrenﬁnal rfl@h@bﬁtﬁbd%@mg to
nal oxo btrexone renar phi ne, butorphanol

forn} B ORAIT %‘N@éw@ nogenisliar, & sy drying.
antllnflannatory dr ug (NSAID), e.g. aspirin,
di cl of enac, diflusinal, etodolac, fenbufen,
fenoprofen, flufenisal, qurblprofen |buprofen
CapisHigsnispadasi for exampie.orem, galatin oo hydroxyprimfreethyiazliulose),

blistBFd Qnd cartridges for use in an inhaler or insufflator may be formulated to

contain a powder mix of the compound of the invention, a suitable powder

‘base such as lactose or starch and a performance modifier such as Fleucine,

mannitol, or magnesium stearate. The lactose may be anhydrous or in the
form of the monohydrate, preferably the latter. Other suitable excipients
include dextran, glucose, maliose, sorbitol, xylitol, fructose, sucrose and
trehalose. |

A suitable solution formulation for use in an atomiser using
electrohydrodynamics to produce a fine mist may contain from 1ug to 20mg
of the compound of the invention per actuation and the actuation volume may
vary from 1ul to 100pl. A typical formulation may comprise a compound of
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35 nmefenam ¢ acid, nel oxicam nabunetone, naproxen,
ni mesul i de, WD 2008/ 135826 PCT/ | B2008/ 001050 37 5
WOR0P% B%82¢r bi pr of en, ol sal azi ne, oxaprozin, PCT/1B2008/001050
phenyl but azone, piroxi cam34 sul fasal azi ne, sulindac,

oD By AL el B G e

Alterapihesolvehdd whittt heybbé alsediiaiiest bdpylene glycol lnclude
ent obar bj t al phenobartital, secobarbital, talbut
glyc? MEP'VSFhWGPﬂ%ﬂ’é!ﬁPbI 10 a benzodi azepi ne havi ng a
sedative action, e.g. chI or di azepoxi de, cl orazepate,
di azepam flurazepam |orazepam oxazepam tenazepam
or triazolam an Hl antagoni st having a sedative
Suitable fayoursgsudh ralsemb;nttroamrddevomentﬁoﬂi,rn)msweeteners such as

sec B D B g By R S B s ot fho
mvémiohaﬁté@r'd@(iﬁfopTnha%d?fﬂﬂr@hﬁb@lf?drﬁlﬁ%?r’anona skel et al

muscl e rel axant, e.g. baclofen, carisoprodol,
chl or zoxazone, cyclobenzaprlne nethocarbanol or
or phrenadi ne; an NVDA receptor antagonist, e.g.

hyl
oS AR R T D B e
|mmmi|ehl¢I andfdri neoYified eteldrsee usigyyefol i 8gample, PGLA. Modified
pyrrol o i poling quinine, cis-
relegse n fey: é‘gﬂ@“‘?ﬁ\%t iRglude - ?ﬁ'@!é?q di pleHainedxy |pWsedi deontrolled-,
targ@%’éﬂ Qhé'l‘ {oﬁ%ﬁﬁrér%rr%l%ygéphl Dex(r), a conbination

formul a I'ne and dextronet horphan),
topi ramat e, neramexane or perzinfotel including 25 an
NR2B ant agoni st, e.g. ifenprodil, traxoprodil or

In- 10, P8bn Gy Ty BoNGIar oltrelersi aee | aptepele. 1they dlosger wyit. i
detérmfinéld fb)ydm@ang(df alvafild WRlchngéiRers anmatdtBa- AAbERET % in

oxazosin, tamsul osin, clonidine, guanfacine
accgréi%ﬁée withihe myenﬁ@@gare ﬁyprcaltyr arranged to administer a metered

dosg o TR TG VL B a6 il S0 Brechinym singlq dogg or

morecudu)alIyrtaswammedrwosesahtdugrmt tte é@gf i depressant, e.g.
desi pramine, inmpramne, amtriptyline or
nortriptyline; an anticonvul sant, e.g. carbanazepi ne,

| anotrigine, topiratnate or val proate;
The compounds of the invention may be administered rectally or vaginally, for

example, in the form of a suppository, pessary, or enema. Cocoa butter is a
traditional suppository base, but various alternatives may be used as
appropriate.

Formulations for rectal/vaginal administration may be formulated to be
immediate and/or modified release. Modified release formulations include

delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.

The compounds of the invention may also be administered directly to the eye

or ear, typically in the form of drops of a micronised suspension or solution in
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35 a tachykinin (NK) antagonist, particularly an
NK-3, NK-2 or NK-1 antagonist, e.g.

WO({“RW%W 7-13,5-bis(trifl uor omet hyl ) PCT/1B2008/001050
benzyl ] -8, 9 10, 11-

oA TRy e

aurd] aéﬂ?ﬁlmgt#dillbﬁ‘%némaé Sih@nénts T OIS BladegtabibihidRe3®) assdrbable
gel tﬁmrgeSf I mll@@m;) hgihg phempligaegractahla- (&.9f | siicapderimplants,

h
walGyEy e, B pargaigioy qr vesichlar, pUSigmSs D eRAiaRpes or
llpoeﬁﬂﬁé@' t g0t , polymBePi S . ééapldr%EecPFnked polyacrylic  acid,

L@wrret hoxy-5-(trifl uoromethoxy) phe
polyww ehalnohyauraniey iagichera drekulpsis, mlymeo dor example,

YA STy B RSHORE o A L0, o o

hetesopolfysacehianidet atymer,i foe exathplrgelam gutlimay @e@@é‘o@)ora’[ed
sel ectjve inhibitor, e.g. celecoxib, rofecoxib

togethgre cWith p a REESEBEYYED, S'é‘%ﬂ a@dxibenzakepiumxichlorigle. Such
forﬂdfé'ﬁdrécﬁégrélsolge%ﬁbekar yaiBf]cg) 'ré in particular

par acet a a neuro epti suc ‘as droperidol,
chl or promazi ne, hal operidol, perphenazine,
t hi ori dazine, nesoridazine, trifluoperazine,

Forrg\ BRAER e coular el m PR gy b RipRaReH o be

immeanae! Mdep! Modifibananeaid. nModIfie@pPéléQQé‘ %rrﬁﬁfa%ﬁé 'ifBRide
racl opri de, zotepine, bifeprunox, asenapine, 20

delawgﬁaﬁwan@ed-aﬁu%uprqqnvérolI@@H Avgetath s progiamied aelease.
eplivanserin, osanetant, rinonabant, neclinertant,
M raxion(r) or sarizotan; a vanill oi d receptor
agoni st (e.g. resinferatoxin) or antagonist (e.g.

Thecacpmapmmdss) of thdeirvemtionnangy c tﬁmbom@wwobpmnmﬁluble
25 a |l ocal anaesthetic such as mexjletine;

macgmplacy re%ntlass a8 cyelRaRwliinAwhevitable sienvam\@etbe&of
or pég@n Stné’é as e{ PB!?He'rQ Uihadr%ie‘ér o ﬁmﬁg@glt %?r S0 ublhty,

sumatri pt an, nara
d|ssabitmntratqoﬂa$teanaskmgx blbat/altablhtyx abdlor Stabititycior ase m any of

uch a a- (2, 3-di met hoxy- 30
the %ﬂ?@?’@?? '(inﬁf npﬂ%l%@&&%ﬂ@ﬁ@?@?hyl ) 1- 4- pi per i di nenet han
ol (MDL- 100907); a cholinergic (nicotinic)
anal gesi c, such as ispronicline (TC1734), (E)-

Drug-cyclodextrin complexes, for example, are found to be generally useful
for most dosage forms and administration routes. Both inclusion and non-
inclusion complexes may be used. As énﬁ alternative to direct complexation
with the drug, the cyclodextrin may be used as an auxiliary addifive, ie. as a
carrier, diluent, or solubiliser. Most commonly used for these purposes are
alpha-, beta- and gamma-cyclodextrins, examples of which may be found in
International Patent Applications Nos. WO 91/11172, WO 94/02518 and WO
98/55148.
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N- et hyl - 4- (3-pyridinyl)-3-buten-1 -am ne (RIJR-2403),
(R)-5-(2- azetidinyl met hoxy) - 2-chl oropyri di ne

WO 80671358%4) or nicotine; 35 Tr amadol (r); a PHEF/1B2008/001050
i nhi bitor, such as

For gghw%&?ﬁ%ﬁiﬁéﬁa”{%m | ﬁ@pﬁ{talf niiA daii dase ofjiths goapPRNgs
o v A ISP SRR R RGO o .

‘courSEa m’e>¢hbymcm‘e20f admlmstratlon The total daily dose may be

adm]m qlllﬂ %lngle mélﬁ%igﬁ@eo%legx%fdgﬂgy( %@%@ﬂzylg,rm n's dlscretlon '

fall d@@h@b%‘flthé tyrﬁceil%aﬁ?é‘g?ﬂ/léh%e(rémet hyl - piperazin-1 -yl-
- sul phonyl )-phenyl nmet hyl - 7- propyl - 3Hi mdazo[5,1 -
fl[1, 2,4]triazin-4-one (vardenafll)
5- (5-acetyl - 2- but oxy- 3- pyri di nyl) -

Thefé @?Eaﬁ&& Jargtb%)ébd _Prﬁéﬁtév%'rgdé )nuﬁ1a6n guﬂ%g{ Ra\ZFb Y \r/vglz %t of
abota- QCﬂegitUeY@lkg 2Fhpy physiviad-viall réaldiybe aBtectdiibtermint H6SHY or

SUblggtét W&wﬁw yeight.- @l yeisideritis rrangro[sUch- a5 pipfants dand the
elde @9 5-[ 2- et hoxy-
(4- et hyl pi perazi n-1-yl sul phonyl ) pyridin-3-yl]-3-ethy
-2-[2-
mat hoxyet hyI ]-2, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-
1;0ne i
For ShBoEyoldink héﬁ y08HRY | jefrrances. hereis) fo._ (rRAimer by fe
refencPies @b 'cdreﬁrvb pallla’uve and ﬁrophylactlc treatment.
yl]- I\I-(pyrlmd|n2yms pyrlmdlneSCarboxamde
3-(1-nmet hyl -7- oxo- 3- propyl , 7-di hydro-1
H pyr azol 0[4, 3-d] pyrimdi n-5-y| )-N-[2-(1-
A Nast bychgnnel idodulator| yeayhyibé - dseiudp oxpinbirechewith f anethier
d such, %s %ﬁbapentl n,

pharméec&&%[pglhp gcg de%%ap At IV\H 0 of more other
pharfhatdl SR AIRr ééﬂ\)éocd‘fﬁR?&Yﬁdsb'p%YﬁﬂL%@/ %mbh?%trﬁ’éhe pain. For

acetic acid am nonet h n0| C
exargpled a I8, 5¢t)anr3al anodidaier mpantighlany anmpouadlaj formula (I,

or a(@ ?{%ce tlgg'lfﬁfxg?pgghlgy&@% ?\{aﬁg tﬁereof as defined above,

may(35:‘34%)dr14m(s3e|’ebuo$lﬁhﬂitaﬁ¥bbxslypfngu iéntidlilyl or separately in
R 5R, 6S). 6(amnomathy|2b|c clo 2.0] hept-6-yl]acetic
compigation ath one or more agents selected from

3-(1-am nonet hyl - cycl ohexyl net hyl )-4H-[ 1, 2, 4] oxadi azol
-5-one, CG[1- (1
o Hamrt reioit 5aMb@§bhy| Je.§y ¢ hisrgRing! 1 -Herbiny | afjidiémorphone,

3S, 49)

( pﬂ\?ﬂ@, dleyetmianoby devlenplan,- apethagloaei dmeperidine,
(S RGBSR L5508 hacon
( 3FopBXyEhans, noﬂé%metelm onaI@nmmeaCI 19alox&is, 4R r@ﬁ}e@ne

30 am no an0| c acid and

Qfﬁngpéhl@e %Htﬂwh@ng na buphlne or pentazocine;

o a nonsteroidal antiinflammatory drug (NSAID), e.g. aspirin, dlclofenac

diflusinal, etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen,
ibuprofen, indomethacin, ketoprofen, ketorolac, meclofenamic acid,

mefenamic acid, meloxicam, nabumetone, naproxen, nimesulide,
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di met hyl -octanoi ¢ acid; a cannabinoid; netabotropic
gl utamate subtype 1 receptor (nm3d uRl) antagonist; a

WO29p%H133%6n r eupt ake i nhi bitor such as sertral iRgd/1B2008/001050

sertraline netabolite 35 Wemat hyI sertraline,
nor f | uoxet i ne etine

el BBIoraR] R otARrSD: | WASYISE r e 5 Riroxicam,

ci baﬁﬁﬁléﬂhgeétﬂh@iabt ﬁalmeﬁﬁ w&Bmepwbal opram
escital opram d,|-fenfluram ne noxet i ne,

20ﬂSb&GﬂBﬂ&tePGEUamOEIQI)O&ﬁExDarbital 5 apmbwbltab butabarbital,

c e PERA] ndPaRheharkBEto mEtna b BE T TueBRnefal “Pomtobarbita,
( NBhERbIvAMI] §@3an¢MEa| adaﬂ)utalhtrmatrﬁylal SUplbhtal;

maprotiline, |ofepramne, mrtazepl ne, oxaprotiline,
f e@ob@ﬁi@@azemlﬁﬁoha\ﬂhgea sedativer antiomu prg)pchlordlazepOXIde

nonRe ande0Pbbfaz i AR an  PI2stie i araapPam.

set@ﬁazy@m@rqﬂaﬁ]@ﬂm ne reuptake inhibitor such as
reboxetine, in partl cular (S, S)-reboxetine; a dual

sefBt bni Aniageaist dhavingea raadetivg eadticm, bé gor dipbentydiamine,

o gg@%&ﬁh@’l RI8 H?‘/ egﬁéa k % éhqgr Pg‘eﬁt{@ﬁ]% 8r chipecydliginenr ani ne

”Ehabéﬂaﬁ\ﬁé GRpAe Y HRitewimicM meprdbdn¥el | Methaqualone  or
m | naci pran and impramne; an Induciblé nitric oxide

syflichigalptienegpneinhi bit or such as S-[2-[(1-

S“%E,'«‘i’ﬁél}g‘ m@g%ﬂ@% aX‘ll P L Bg{:ﬁ%‘f nStcearlsoprodol chlorzoxazone,

am: yelbieémzdrring, ‘ﬂnéih@é@'bhrrfb}'&? @frﬂﬁena%me

\ I\Sll i m noet hyl ) am no] eth
rreﬁﬁ

DAckesepiaigntagonist, e.g. extromethorphan ((+) -3-hydroxy-

CRunBlnarRIRa® GFl otekchis abAgRRER DB hilosyn-

hy eyl mbr ﬁlnhh ,a&tanine; memantine, pyrroloqumollne quinine, cis-
but I t hi o] - | or 0- 3- pyrldlnecarbonltrll 2-[[(1
gs@pﬁqmnqthyl) -2-piperidinecarboxylic acid, budipine, EN-3231

hyﬂ\ﬂ@@hﬁ%ﬁ@ é%bﬂ?o%é{twrﬁ&%hla‘n%"df oy gRgnzoni tril

4b{j{aﬂrmhleﬁrorp5atﬁ); mmtamtenaeiw]hémd pérzirddteb irichicvie |
ebut

R é@M%ﬁ” Qﬂ'% ér%%fﬁ”?f?@l treRErdj 9r GUn(R)-Br{Rrl41(36-
(t ﬂu?r‘o%b?iéﬁlg_f)e B{yo\lrﬁﬁy ﬁ%&egﬁ@ﬁﬁ?‘l BRRIrbkyethyl-Zaldibyro-

(B(Wrmobly‘lortﬁ;tyl ] t hi o] - 5-chl orobenzonitrile,
(3-, chl orobenzyl am no) et hyl ]

méﬁﬁupﬁqﬁﬁg%@%e@apg@@ﬁl@,tﬁglsug}sm clonidine, guanfacine,

dexmetatomidine, modafinil, or 4-amino-6,7-dimethoxy-2-(5-methane-
sulfonamido-1,2,3,4~tetrahydroisoquinol-2-yl)-5-(2-pyridyl) quinazoline;

a tricyclic antidepressant, e.g. desipramine, imipramine, amitriptyline or
nortriptyline;

an anticonvulsant, e.g. carbamazepine, lamotrigine, topiratmate or
valproate;

a tachykinin (NK) antagonist, particularly an NK-3, NK-2 or NK-1
antagonist, e.g. (aR,9R)-7-[3,5-bis(trifluoromethyl)benzyl]-8,9,10,11-
tetrahydro-9-methyl-5-(4-methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7]-
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guani di noet hyl di sul fi de; 30 an acetyi chol i nesterase
i nhi bitor such as donepezil; a prostaglandin E2

WOs29B¥/1358264 ( EP4) ant agoni st such as N-[({2-[4-RCZ/1B2008/001050
38

et hyl - 4, 6- di net hyl -

H- d 4, 5- di n- 1-yl ) phenyl ] et h

R me@%ﬁ%ﬁ%égn@ﬁﬁﬁ%ﬁi&yd@ BRASEL20R)-1-10.5
S

r Do R ooy 3t fluorophenylk 4 morphalipu,

c methl] 125d|hycureth{1r2 éﬂeam -&ohagonidiK-8682ch aaprepitant,

i BRIy ARt T w2 et ane S tigrPmethpphenyll

a@ggg& PCT/ 1 B2008/ 001050 41
(SQ(%ZG b@}gﬁ%ﬁﬁw@p%@&?gkﬁ?ﬁxyphenyl) 5E-

hea e myiscexpich emtagdnisty ab gy i axybautyahir{, Otigket08ine, oprdph@rihe,
éstg%%slynu‘g}lgri@eo X%Qﬁ%rl?s eg(,;,sno ||febr%atc?n temlvehrlnaesar%d EpergttropMm
3 é ek tze%%PéBﬁ%ohﬁ*blRWaSS‘gAf JB1S IS N TSR] bhretol®,

| -2- quinolone (Z

,2 \aleeccoxnbrsidmt:oﬁb(etopyombybmiemh;ew)oxﬂo,,4 , 10

benzo 'none é a sodi mchannel bl ocker,
U ROl AdglsSHe In PaicxlakFRTaTRIBRGH ot . such ac

h h b :
ongarshicigio 28ch e MAUHRABH | SHHrREERbAChEIGDRKAS),
SI @emhenanneadvarhlmagdazmencl udnesprickazaveyi st i trifluoperazine,

|nt I nasnuch as it desirable to
ﬁq%eﬁé@f E%rondgpz%'f’?ve ”Sﬂ?n%éﬁ‘ﬁounﬂg rasidgne,
eX@.ﬁ@tla%)mé or sér'ﬁﬁd@léf po&rﬁ)lﬁ}fazbfeeatédiﬁap%rﬁébfe' C%laﬁansenn

di sease or condition, it is wthin the scope of the
prikanatidonay @erospir ongatraclopride, mtegmep Hfepadrax, iasenapine,

T EI T TR T R —

coowut@nﬁlt kishdreibeatimeeithariant, Meirdaon®dr sarizistdn;
suitable for coadmnistration of the conposi ti ons. 25

Thausvanilioigt recgptar hagemisie (e o rresinigyaieds) onoaniagemist (e.g.

se rmaceuti cal conpositions, at |east one of
@%ﬁa&gﬁﬁgﬁns a conpound of fornmnula (I) in

acg pEERBARNEINGIB SUBR dsBpidrilel; and means for
separately retaining said conpositions, such as a

c onlagahenaestheticisuchastmexiletinedi vi ded f oi | packet. An
a corticosteroid such as dexamethasone;

a 5-HT receptor agonist or antagonist, particularly a ‘5-HT1B/1D agonist
such as eletriptan, sumatriptan, naratriptan, zolmitriptan or rizatriptan;
a 5-HT.a receptor antagonist such as R(+)-alpha-(2,3-dimethoxy-
phenyl)-1-[2-(4-fluorophenylethyl)1-4-piperidinemethanol (MDL-
100907);

a cholinergic (nicotinic) analgesic, such as ispronicline (TC-1734), (E)-
N-methyl-4-(3-pyridinyl)-3-buten-1-amine (RJR-2403), (R)-5-(2-
azetidinylmethoxy)-2-chloropyridine (ABT-594) or nicotine;

Tramadol®;

a PDEV inhibitor, such as 5-[2-ethoxy-5-(4-methyl-1-piperazinyl-
sulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-
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30 exanple of such a kit is the famliar blister pack
used for the packaging of tablets, capsules and the

WO 20R%13582¢e kit of the invention is particul ar IRET/1B2008/001050

sui table for adm ni st eri ng34i fferent dosage forns,

f d d t

t hEIPYEE B r7spae LSICBRGH: (GrbhSaBt-2di. 8%?%&"?%@%&3% 2-

t ns

;S‘;?F@?J@S 3 R imeiRionbioR bty aehtiS e ITRARRIY 407,
2 ObBiddsd 24 dieaH (BRHISs0RUaESI), az{z@mw 56(I4+qthyl-

o BOPtA S pBERu B he e Bl Rr e TomtrShmicagsIs 1-
IOW]ﬂ10l2 aﬁnéﬂhwahé \@srdehafiles- (@bﬂaﬂ ﬁZ(ULPto;@yaB ;}g@.dmyl) 3-

pre rocedures described in Cﬁenera

ba (ﬁneémdrﬁ-aaemlmd)nzcﬁ-dtbrydrQ:ZHrwwaquoM 3-d]pyrimidin-7-

G0 5 05 8805 HERESky STy TRt 25 00Ra 35
pr amrdum\,g) 2 feedinydicd? Hpyeigzdlva 3 ‘Oﬁ@rmldfrw-mmleas([@ethoxy?

addition to any novel internedi ates used therein.

t he- (mtmdmpﬁga@w eyl%tulph@wim'dlma VAngtetayl-2rie- as
e T
of chlemd- 4enei$loaylmergay1/)am|n¢]l®[(|2&)42961yalr®(ynyethpll)pyrml|d|n 1-
R T DT NS TONE
T P R A £
(1 rln)etf(ylpyr)rolﬂmf,? metmyl}#p(rcbpoxySehemesluIMmamlde
P b oo LSS R S Py e, o
UMY SEHEMRE - (18] S, BEASYRAIR Frethyl-bicycio]3.2.0]hept-3-yi)-
acetic acid, (3S,5R)-3-aminomethyl-5-methyl-heptanoic acid, (3S,5R)-
3-amino-S-methyI-heptanoic acid, (8S,5R)-3-amino-5-methyl-octanoic
acid, (25,45)-4-(3-chlorophenoxy)proline, (2S,4S)-4-(3-fluorobenzyl)-
proline, [(1R,5R,6S5)-6-(aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid,
3-(1-aminomethyi-cyclohexylmethyl)-4H-[1,2,4]oxadiazol-5-one, C-[1-
(1H-tetrazol-5-ylmethyl)-cycloheptyl]-methylamine, (3S,49)-(1-
aminomethyl-3,4-dimethyl-cyclopentyl)-acetic acid, (8S,5R)-
3-aminomethyl-5-methyl-octanoic  acid, (3S,5R)-3-amino-5-methyl-
nonanoic acid, (38,5R)-3-amino-5-methyl-octahoic acid, (3R,4R,5R)-3-
amin6-4,5-dimethyl-heptanoic acid and (3R,4R,5R)-3-amino-4,5-
dimethyl-octanoic acid;
a cannabinoid;
metabotropic glutémate subtype 1 receptor (mGluR1) antagonist;
a serotonin reuptake inhibitor such as sertraline, sertraline metabolite
demethylsertraline, fluoxetine, norfluoxetine (fluoxetine desmethyl
metabolite), fluvoxamine, paroxetine, citalopram, citalopram metabolite

desmethyicitalopram, escitalopram, d,|-fenfluramine, femoxetine,
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WO2088/1%583¢1 e | eavi ng group,

25 di al koxyborane or halozinc. X is a suitable group
for cross-coupling reactions, typically Br or I Yis

| s commerci ally avail abl e. 430 Conpounds of formul a

1) Jyray be prepared by an el.ectrophilic halogenatlon
re'&%’ﬁtﬁ‘ﬁ’ ac€ ’?ﬂ@“?@'r% eatioxghing, erfPa(ﬂo)?‘et'ﬁ?pl diafazodone,

hdih @y gﬁm}l’ahé@oﬁéaactl on of 2, 6-di am nopyri di ne

Wlt a hal ogen, optionally in the presence of an
or gamarad@riziing/ 1@ﬁusé;ﬂné>mm®20ﬁmpﬂ@lié)50nhlbmf5 ®uch as

i norganic base, or according to the liter, ture J.
CHRAPTOGE,  ASIoPIYPRIE, 2oTUtaRRRIIE.  CoXapr &aiamitie,

198 ihg; 11 err 9@6};3 i on ,@g,rgg I se

and p%)ge}lsm um@garnggﬁgte W 2- rretrL | - ﬁg? hygrof Lrireg%bélofe

i ohydf@xysmprpprl@m hydraiiemsing andt\mianazme i\divatani®)| especially a

LA B RSBl SR8 ot

COpRDORS (gfs)tr@bm(létme(,l 1) Dby process step (ii), a
cross-coupling reaction, with ArM "in the presence of

a aslyal aer@omatrmrgéter@yee gavptake gnhipiot, sdich rasovenlafaxine,

ni uki,' . condi ti

s e et FSsoild 5' Shb¥meRtiEarai ko cRilRipiR e,
bagieniméniing 1 - Ometatsslitd valcmﬁrﬁetﬁf/lc&)rmpkémmeum Cafi@ketie,
wi th phosphi ne based. |igands in an organic solvent at

a mippeipEnA_d BRIPFABIAS0C to 100C. Preferred .

cath U1 Eie GRS i PR nObrBr &G By

llnlﬁoéﬂﬁl)amméﬂ@l]m-hdm&Qﬁeﬁfe Sl-[21[(¢qmmtﬂ4tﬁy1}-s of

borom C aC| d qui val ent of sodi.um or potassium 20
cafhdileth Y tﬂ m&&%ﬂem -[2-[(1- |m|noethyl)am|no ethyl]-2-

o BB e RAS 2L 2 UMM AT nin SRy chnlte
80@ hep(émp@ ]Ein?diz r2€[t(1 RdBEBt)u:B-anmh?:) -de drydbexypt ¢?ghglgdglﬁl2? 21

t Wtyﬂt”m@-ﬁﬁh@éo-g“moﬁ e s 1E SRt :
N e M
s A ammosbﬁx(tﬂﬁluordm@thglaphewmhro]-5rth|azolqhutarml acid

PR o dhiRaRk e CLSub oyt e >

@nﬂldﬂrbﬁ‘léiﬁyIPB ;?ijh@caﬂ)orhtm@ 2859{1@93 35 ahﬂﬁ&u hy@froRy-

tenper ature romroomtenperature C.

Prbf(&rmqtsd}mwl thiakSwbigrobsazanisile, N-[4- [2 (3-

chlorobenzylamino)ethyl]phenyl]thiophene-2-carboxamidine, or
guanidinoethyldisulfide;

an acetylcholinesterase inhibitor such as donepezil;

a prostaglandin E; subtype 4 (EP4) antagonist such as N-[({2-[4-(2-
ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl}amino)-
carbonyl]-4-methylbenzenesulfonamide or 4-[(1S5)-1-({[5-chloro-2-(3-
fluorophenoxy)pyridin-3-ylJcarbonyl}amino)ethyl]benzoic acid; -

a leukotriene B4 antagonist; such as 1-(3-biphenyl-4-ylmethyl-4-
hydroxy-chroman-7-yl)-cyclopentanecarboxylic acid (CP-105696), 5-[2-

typically d Conmpold/IBpop/001050



10

15

20

25

30

35

30 equivalents acid chloride in pyridine at 60C, or
1.1 equivalents acid chloride and 1.3eq 2,6-lutidine

WO HOHEB8Wnitrile at roomtenperature. Accordi R§ETIB2¢)8/001050

second process, conpounds #f fornul a (I) may be
prepared from conpounds of fornul

i | (Csaraoyathy)- %@rmezhowh@waﬁéssz@exenyl oxyphenoxy]-
HN RHNR NH2 (I MA
N%ﬁﬁ%?%’@i@@%ﬁﬁf 'ngg@ P%? RI~ Y (V) (1) Sehone,
e 2 a\ﬁﬁell‘p&mygbha% m‘rdbﬂbrasacraasdﬂlbutmﬂ 6-[(B-florineme[4imetibxy-
can be pre d from
comBeu st RRvdrBr RPN FAD pw% “rERYD- BLEINYIrRg
\ - -
Sl R o S i UL S U
prtm:momdmformﬁ@.\b-ﬁﬁﬁdhds of formula (V) by 15 a
t t t
. Zéé’éég@?#gé rieaa%&' A IRBEIN b di ng to a ¢ hi rt
+  Pr88a3Ps SUMANAIS,ON al OnBUGetidd) R De Prepar ed

from conpou ds illustrated by
Schene 3. 20 NHz NHz NHz ~Niv( LNii N NH2 Ar-X NH

and &neﬁpliargéc%gﬁ%ﬂ dagaq%pté;\gln ze'ﬁ@g ?nd S ?vates thereo? rein Mand

Such combinations offer significant advantages, including synergistic activity,
in therapy.

Inasmuch as it may desirable to administer a combination of active
compounds, for example, for the purpose of treating a particular disease or
condition, it is within the scope of the present invention that two or more
pharmaceutical compositions, at least one of which contains a compound in
accordance with the invention, may conveniently be combined in the form of a
kit suitable for coadministration of the compositions.

Thus the kit of the invention comprises two or more separate pharmaceutical
compositions, at least one of which contains a compound of formula (1) in
accordance with the invention, and means for separately retaining said
compositions, such as a container, divided bottle, or divided foil packet. An
example of such a kit is the familiar blister pack used for the packaging of
tablets, capsules and‘the like.

The kit of the invention is particularly suitable for administering different
dosage forms, for example, oral and parenteral, for administering the
separate compositions at different dosage intervals, or for titrating the

séparate compositions against one another. To assist compliance, the kit
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25 Conpounds of forrmula (VI) can be prepared from
conpounds of fornmula (Il11) by process step (iv), a
WOR0HI135826i on or boronati on reacti on optional | YGIAB2E/001050
presence of a catalyst in # suitable solvent. Typical
.conditions cqonprise WO 2008/ 135826 PCT/ | B2008/ 001050
typlC@gy@H’l%r(S@ﬁr\%lEQﬂﬂaﬂé) far @SFBWSTFﬁ“%@nEr@%rR?e pavided with a

) tate and Pd(dppf)Cl2 in
S0 Cgl m?ﬁyl?g?ﬁngm de at 80C. Conpounds of fornmula (1V)

can be prepared from conpounds- of formula (VI) by a
cross-coupling reaction according to process step (ii)

All oameipﬁw’rh@ddnmmes of tAe fiovmuita {h anlbe ﬁmpamﬁi by the a
ourth process, ongounds of formula (

procg s 44RTbBAT L BORIEL Metheds Rinsantad bglowsar By routine

[
modlfoaliBhg &R T ReE v el rpoHASSes ay'doe f 0
morel of thleseqirocéssasdoXpeaparng ttiefpymldme‘ derivadivesef formula (1),

ds of forrrula be. prepared from

in ac@ﬁ@b d%\ﬁ h??f?ﬂiﬁ &iNmet al | ation or
bor onati on reactl on according to process step (iv) as
descri bed above for Scheme 3. Conpounds of fornula (1)

In th‘“eaﬂ)llgﬁ/nﬁJSPﬁél%‘l‘j nﬁétﬂ%goﬁp%'t‘l@idﬁ afe agrﬁﬂék/%u(sy &%fln fcf})a

Cross I'ng reaction according to proces
pyrioblse desdcativeedf thiedoemul25(l¥ onleSs lodmerwlise Stadea. dWlIgereoraﬁos of

fth proce ompounds of formula (111) may be
So""f:ﬂtéﬁé Qﬁ’ef”rg?‘ﬁ ag GEB’S ‘g‘f'mf?orrrul a (X), as
illustrated by Scheme 5. WD 2008/ 135826
PCT/ | B2008/ 001050 46 C O NH2
According to a first process, compounds of formula (I) may be prepared from

compounds of formula (IV), as illustrated by Scheme 1.
| o)
N

R1
—————-—> N
-Ar ] _

NH,
o)

(1 (1 (V) ‘/U\

Y ()

Scheme 1
M is an optionally substituted/ligated metal or boron group suitable for cross-
coupling reactions such as a trialkylstannane, dihydroxyborane,
dialkoxyborane or halozinc.
X is a suitable group for cross-coupling reactions, typically Br or |
Y is a suitable leaving group, typically Cl

Compound (Il) is commercially available.

Compounds of formula (lll) may be prepared by an electrophilic halogenation
reaction according to reaction step (i). Typical conditions comprise reaction of
2,6-diaminopyridine with a halogen, optionally in the presence of an organic
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ONOVI NO HH'I* H* XX (V1) (I1X (X NH2
vii LaN- 1T/ N2 x5 ((Ill) Scheme 5 wherein Xis

WO08{E5¥ed for Scheme 1. Conpounds of for mul 2IIBR0S/001050
are either commercially avéilable, or knovvn in 10 the

or e REBT AR, o pePling e Baliture Vi Qshihiers e, 77, 2022-

29260amPUNGs SOTHeRT, dAm 1980, 11 3by1 Fid. frfrbﬁé# ed conditions

ortho-netal lation fol l owed by el ect'rophi
compyissgiedine and paiessiuam ngrtm@ai:ﬂ wt%metbyleipt@hydrowmnaal

o RO RS Sheb§ e SR A ano

in ethdriolwar m ng to room tenperature. Conpounds of
formula (X) can be prepared from conpounds of formula
(I'X) by displacenent of the hal ogen by ammonia or a

C
Cordpbithl ¥ SALEETF L8 Abon B TSR Bl
by pregess siepr(iiks aRNb@s-(:EEpla’]gs ter;etoiabhﬁwﬂh GArRL tirh l:maIr gfelaéﬁg%e ofa
e 1 n i so-
sut ISR GRSttt B ARG o RARD, B 0 B
‘SuAfki’ Wﬁl@s'ée%@ﬁ c§ |§¢¥gel Q%Dé@? ??tehf’sno Moflic? %Cé(? ed

requi red. 25 oun can € pre

base egigh @0t equwralems nﬁaqoealxwuunacamiyht mmhtquyphﬂ%sbased
act on under basic_or

iga i By & oldani? o RRPARS I raldimer oS 046 Jopekc:

I
o i g o B A S5

CSzQ]@s ahdad.d auivadents Rd(EPks) I@Qo*t: és%dloxang/mmdlsamoc’c or
1.1 E&uﬁafeﬁté b ﬁéroﬂﬁ)yaé?& Pt 8B@aﬁant of sodium or potassium

carbonate, 0.015 equivalents tris(dibenzylideneacetone)dipalladium (0), and
0.045 equivalents tri-fertbutylphosphine in ethanol/water at 80°C.

Compounds of formula (I) can be prepared from compounds of formula (1V)
according to process step (iii), an amide coupling using an acid chloride or a
carboxylic acid activated by a suitable agent, optionally in the presence of a
catélyst, in a suitable solvent. Typical conditions comprise acid chloride and
an amine of formula (IV), with an excess of a suitable organic base, such as
triethylamine, 2,6-lutidine or pyridine, in a suitable solvent, at a temperature of
from room temperature to 80°C. Preferred conditions comprise 1.5
equivalents acid chloride in pyridine at 60°C, or 1.1 equivalents acid chloride
and 1.3eq 2,6-lutidine in acetonitrile at room temperature.

According to a second process, compounds of formula () may be prepared

from compounds of formula (V), as illustrated by Scheme 2.
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from conmpounds of formula (XI), as illustrated by
Scheme 6. NH2 NH2 viii NN / O X ONH2 (XI)

WQ(200§/33582p0 Schene 6 wherein X is as defined fREA/IB2HE(4R1050

1. Conpounds of formula (X# are known in the
literature (J. O g.- Chem 996 61, 4623-4633). 15
Conpou of formula (111) can be preparedjfrom
compoundg€ of fornul a (Xhﬁ«ﬂaabordlng to @N%%ﬁSS step
(viii), TNoy a hydnonS|s teaction iunder bhsic or
aci di gctl ons_Tol | gwed by a;FQ rtiu | réarrangenent
or by di spl nt of theAngLhyl" ester N nmoni a
f ol | owetd by a Hafgnman re rang%nent Typi D
condi tions” conprike Li OHH20 in methanol /Water at 75C
fol  owdt) by gdheration ) an acyl azide @sing
di phenyl phosphoryl azide. Preferred conditions
conprise 1.1 equival ents of diphenyl phosphoryl azide,
1.1 equivalents trietgghéme® Wth 1.1 equivalents
tert-hutanol in toluene at 902C, followed by
wheigin Mreand dnaignrfedefiredifar Scheme flons usi ng HCl in
1, 4-di oxane. 25 Referring to the general nethods
above, it will be readily understood to the skilled
Corrpeuads of Farmuil €vecan b9qnepm@dqrmnmtm@rmse@fefotmultaf(ﬂse
nerally integfhaqgeable with oth
by aB@&t'@%ﬁng ORfacgoEIRg la Procasgsiep é'")gas d%tb@dan
aboV@Wb?%ché ecrlbed as being protected with a tent
but oxycar bonyl 30 group, this may be readily
i nterchanged with any suitable am ne protecting

d
comBaififs of e T RaR e bigPBes HOR)edthBelEas bl ornug ooy
a crc%@dco?l treadtidria&sbrlingno /pt@@@ss s?tebgii)Vﬂé 8¥scriftd AtV -
/ 35826 PCT/ | B2 001050 4

for Scheme 1.

According to a third process, compounds of formuia (IV) may be prepared
from compounds of formula (VI), as illustrated by Scheme 3.

NH, NH, NH,
i i

‘ RN N v , ~N N l ~ N

Z 2

NH, oy, AX ZSNH,

X M Ar

(my (V) (V)
Scheme 3

wherein M and X are as defined for Scheme 1.

Compounds of formula (V1) can be prepared from compounds of formula (111)
by process step (iv), a metallation or boronation reaction optionally in the
presence of a catalyst in a suitable solvent. Typical conditions comprise
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5 The present invention also relates to novel

i ntermedi ate conpounds as defined above, all salts,
WOPY/ 83582 and conpl exes thereof and all sol vatPEd/IBa8/001050

conpl exes of salts thereof4as defined her ei nbefore for

ois(fifasdaRIBron &) hrarphencs S RuagrbiL aesialonad PSPPI

in d|ﬁ'@ﬁylﬁﬁm(j§ra‘f%b9¢ habi ts thereof. V\hen pr eparing
pyridi ne derivatives of forrmula (1) in accordance with

the invention, it is open to a person skilled in the

Confhut A WUHRLLO TSR prdfhieRTaim B Shnte L GRRALYD

by atdress-Boilipling @factibe acobiimett pioeess eftwmias\td@s@hbed above
for%JOVI des the best conbination of features for th

. Such features include the nelting point,
solubility, processability and yield of the
internediate formand the resulting ease with which

Accaordingpiooal tmIrtl'npmd cbes,pmmhpbmdmofhﬁosmhw (Ipmay'gi’eépnépigk%(td
erson nde nt het i teps descri be
fro ‘ERW@W’%%HE/ §mi“[aa§h5’ gléks @F?%Pﬂ%ﬁﬁemﬂo arrive at

the conpounds of formula (1). The invention is
illustrated by the follow ng representati ve Exanpl es.

1H Nucl e magnet i c resoﬁnce (NVMR) spectr@ were in
al | cagg nsi st ent h the propo Lructures.
e

Charact¢ristic c.hemcal Shl ts (5 are gijvenin

parts-perNm | | +ef—sown d fromtesra wl sil ane '

usi ng tional ab r iations for desigpati on of
gl

maj or peaks: 2e.g. s, d, doublet;Tt,NHariplet;
a, quar?<et; m nmulti pI etV‘ br, broad. The Afass spectra
(MB) \NE{ recorded usin elther el ectro§§r ay
ionisation (ESI) or at sEJherl C pressure Chem cal

i onisation 30 (APCl). $bhem# 40w ng abbrevi ati ons and

cherM cal &géﬁ%ﬁgﬁﬁ&rﬁﬁws d for common sol vents:

deut er odi net hyl sul phoxi de; CDBCD deut er onet hanol ;
THF, tetrahydrofuran. LCMS indicates liquid
Comgieupdatod ieraptg (WHisears peqrepanedriyorn Rton:pawtdsmfu formula (V)

by ap BBl Bt el MO aBratieh dGRsTINBLE bRt Pes

deschib@dRiRvarfat SeRsmees.e purified using Automated
Preparative H gh Performance Liquid Chromatography

(HPLC). WD 2008/ 135826 PCT/ | B2008/ 001050 49 5
P i L L
Con‘@&\éﬁé%@f T@ﬁﬂﬁpﬁ élgl chft B PR frohPESMBBUAASSH ! vy
by a cross-coupling reaction according o process step (ii) as described above
for Scheme 1.

According to a fifth process, compounds of formula (lil) may be prepared from
compounds of formula (X), as illustrated by Scheme 5.
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were submtted dissolved in 1 nL of DMSO Dependi ng on
the nature of the conpounds and the results of a

WO088/ 834826y si s, the purification was performed PGIHE2$08/001050
ei ther acidic conditions o#6 basic conditions at
anmbi nt t enper at ur e. %gl dic runs were carrl ed out on

S flre Prep C18 OBDjcol um (19 x 50mm 205prr)
NI uBs vverevcarrl QUt con a Xtverra C18
(1 X 5 5pm) . bolth Jro te % 1l g
18nni iy used with rfobiNe ase A warer

rmdlfler /v) and B: a@et%nl r|Ie+01%<rm(|5Ii|f|er
(v/ Vo For acidic runs ghe modi fier was fgfnic acid,
for ba5|c run the m)dlfler was diethylamhne. A Waters
2525 binary LC punp supplied a nobile phase with a 15
conpositionNf, 598 for 1 mn then ran from5%to 988
- oveRri6 mn fQllowed by a 2 min hold at 98%B.
Det-eet#o0n sNachi eved’ usi ng a Waters 2487 dual
wavel engt h pance detector set at 225nm fol | oned
in series bya Pol ymer Labs PL-ELS 2100 detector and
a Waters ZQ 2000 4 way MJX mass spectroneter in
paral lel. 20 The PL 2100 ELSD was set at 30C with
1.6Unin supgl¥ of Nitrogen. The Waters ZQ M5 was
tuned with the foll ow ters: ES+ Cone vol tage:
30 v Capillary: 3.20 kggh@@gne vol tage: -30 v
whei@ipiX is asydsfiBedfok 8ch@e=ol .vat i on gas: 600 Unhr 25 Source
Tenp: 120C. Scan range 150-900 Da The fraction
collection was triggered by both M5 and ELSD. Quality
c;orrrpwhaglof PRUIE (9lItyare féﬁhfaP&&%ﬂwé%éi‘aﬂﬁ adatdthe SR in

orthogonal to 't preparative net Acidic runs

the lijereduredyr Osgl Glmemoaoas SOHfIHd-CAL)(4. 6 x 30 50mm
5pm), basic runs were carried out on a Xterra C18 (4.6
x 50mm 5pn), both from Waters. A flow'rate of

mbo'én‘d@dﬂ fOVAUIA 9190 caintide PrRIparSd POAS Bor) ouH@é 8f forrid %0

fier (viv) and B: acetonitrile + 1% nodi f1er
(Vlll)( by darected rorthgemeiallationsollowedrbyielecirophilic Halogenationi d,

di.et hvl
accor@hg Bdoss kb i vhicebolfflanutmif P eeBabinies
BulLitin THP@t 768G foloWed Byolhetadshtidry ofdibréfnBethaing With%@ﬁnng
Det ecti on was achi eved using a Waters MJX UV 2

to roggt ieIRATalEE. at 225nm fol lowed in series by a PoI yner
Labs PL-ELS 2100 detector and a Waters ZQ 2000 4 WO
2008/ 135826 PCT/ 1 B2008/ 001050

Compounds of formula (X) can be prepared from compounds of formula (1X)

by displacement of the halogen by ammonia or a suitably protected form of
ammonia according to process step (vi). Typical conditions comprise
4equivalents RNH; (R= a suitable protecting group), 2 equivalents
diisopropylethylamine in iso-propanol, heated at 160°C for 4 hours. Where a
protected form of ammonia is used, suitable deprotection would be required.

Compound of formula (lll) can be prepared from compounds of formula (X)
according to process step (vii), a deprotection reaction under basic or acidic
conditions. Typical conditions are base mediated, using an alkali metal base
such as KOH in 1,4-dioxane at 100°C.
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50 5 way MJX mass spectroneter in parallel. The PL
2100 ELSD was set at 30C with 1.6Um n supply of
WONIP¥/ B§82¢. The Waters ZQ MS was tuned with t héCT/IB2008/001050

foll owi ng paraneters: ES+ €one voltage: 25 v
Capillary: 3.30 kv ES- Cone voltage:-30 v
Capillary:-2.50 kv 10 Desol vation gas: 800 Unhr Source
' th pRSGHs! Afs 90fbr | '
Accﬁg@dfﬁﬁgﬁk&h (F:)ondi tsl’ gﬂ@%\?gre run S?é%pg?ﬁgaﬂ@m%ﬂagsd
fromyeempeunds of fovmula &6 car HlustraledyeSclems &r adi ent  and
i nstrument conditions Acid run: A: 0.1 %formic acid
in water 20 B: 0.1 %formc acid in acetonitrile
Col um: Cl18 phwse Phenonenex Gemini, 50 x 4.6mmwith 5
mcron particlg size Gadient: 95-5% A over 3min, 1
mn hold, 1 i
Tenper at ur e:
i nstrument conditfons Acid run: AY 0.NH® formic acid
in water 30 B 0.1 % formc acid i X acetonitrile
Col um: C18 phase Fortis Pace 20 x 2.1 mwith 3
mcron particl@®)size Gadient: 70-G%% A over 1.8min,
0.2 min hold, 1.8m/mn W 21 Owxm - 450nm DAD
Tenperature: 75C 35 C18 30 m nute nethod LC M5
gradi ent and instrunent conditions A 0.1 %formc
acid in H20 WD 2008/ 13Sghents/ | B2008/ 001050 51

wherein X is as defined for Scheme 1.

Compounds of formula (XI) are known in the literature (J. Org. Chem. 19986,
61, 4623-4633).

Compounds of formula (lll) can be prepared from compounds of formula (XI)
according to process step (viii), by a hydroiysis reaction under basic or acidic
conditions followed by a Curtius rearrangement or by displacement of the
methyl ester with ammonia followed by a Hoffman rearrangement. Typical
conditions comprise LiOH.H-0 in methanol/water at 75°C followed by
generation of an acyl azide using diphenylphosphoryl azide. Preferred
conditions comprise 1.1equivalents of diphenylphosphoryl! azide, 1.1
equivalents triethylamine with 1.1 equivalents tert-butanol in toluene at 90°C,

followed by deprotection under acidic conditions using HCI in 1,4-dioxane.

Referring to the general methods above, it will be readily understood to the

skilled person that where protecting groups are present, these will be

generally interchangeable with other protecting groups of a similar nature, e.g.
where an amine is described as being protected with a tert-butoxycarbonyl
group, this may be readily interchanged with any suitable amine protecting
group. Suitable protecting groups are described in ‘Protective Groups in
Organic Synthesis’ by T. Greene and P. Wuts (3" edition, 1999, John Wiley
and Sons). |
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5B 0.1 %formc acid in MeCN Col um: Phenonenex C18
phase Gemini 150 x 4.6nmmwith 5 mcron particle size
WOR08# 138826 98-2% A over 18nin, 2 min hold, 1 AGTABA008/001050
UV: 21 Onm - 450nm DAD 10 ¥enperature: 50C Phenyl
Hexyl 30 m nute nethod LC- M5 gradient and instrunent
conditions A 10 mM ammoni um acetate in H2O B: 10 mM
ThepregehtimventdRbiso reldeSib hbvélahierMod e BompaRmdEaNY !
Hexyl 150 x 4.6mmwith 5 micron particle size
defiged @abowe; alhgatis,selvaies andwomplexes therepfandalhbelaiesand

conglefB0 o AROFE A3 ISR S RSP B

forntilpy(haZ he énventicarinciudes a¢ pdiyehBrphbif khe Nforbidritionsd 25
chl oride (0.453 g, 3.57 mmol ) was

METHOD A Oxal y|.
spegiggeand Q{ygtai}\gloﬁ,thﬁreq met hyl -1 H .
pyrazol e- 5-carboxylic acid (0.150 g, 1.19 mmol) in
di chl oronmethane (7 m). One drop dinethylformm de
When sprepedeng apydidime desizrative of gbtmula @) iin sdcordarme with the

v §RBeb £ e etel dhiioa R b S b iy soect he best

ordét 6hsiehs Wt wMoh 1018yritAEsidE @h¥asteftheaRide h d“to_%ﬁc%!fet fhe
make a 1 Msolution.”0.260 ml of the 1 Msolution o

formy @f dhe finternadiate cesponndg0disch 3Bedde e B2 o8mMbiaBn of

' d t,0,a.co0led solution of.
foatpfes’ BFBls. phboeh St elfFR dnfidas 8 dngfindpoihe, Sy,
prodedsepiityabingryidld &F. IheSintbrmiddRite farm!andiib tedulttHd 8ase with
whiého'tl“?é3 product may be purified on isolation. The skilled person may

undertake the synthetic steps described above in any suitable order in order
to arrive at the compounds of formula (I).

The invention is illustrated by the following representative Examples.

'H Nuclear magnetic resonance (NMR) spectra were in all cases consistent

-with the proposed structures. Characteristic chemical shifts (5) are given in

parts-per-million  downfield from tetramethylsilane ~ using conventional
abbreviations for designation of major peaks: e.g. s, singlet; d, doublet; t, triplet;
g, quartet; m, multiplet; br, broad. The mass spectra (MS) were recorded using
either electrospray ionisation (ESI) or atmospheric pressure chemical ionisation

(APCI). The following abbreviations and chemical formulae have been used for

.common solvents: CDCls, deuterochloroform; Dg-DMSO,

deuterodimethylsulphoxide; CDsOD, deuteromethanol; THF, tetrahydrofuran.
LCMS indicates liquid chromatography mass spectrometry (R; = retention
time). Where ratios of solvents are given, the ratios are by volume.

Certain compounds of the Examples and Preparations were purified using
Automated Preparative High Performance Liquid Chromatography (HPLC).
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m, 0.300 mmol) in CH3CN (2 m ). The reaction was

warnmed to room tenperature and stirred for 18 hours.
WOR0PE1388%r 0.130 ml of the acid chloride in ®@4I@R2008/001050

(0.130 mml) and 0.017 m #utidine (0.15 mmol) were

RoBiiiEpliten diC EoTRlilariowoRt opobiAckfR e sVStEms. samples

weré @L@)ﬁﬂtté@tdlﬁbl\l'éd ¥REHN: of DSOS Défb@nﬂﬁfg bﬁ'fﬁé‘ da@uﬂenoffi@\e
et hyl acetate and washed with 20ml a saturated

COW@GQ@%H\Q reswltsrofns peEenalysisy ehel pyrlh@atlcmwas Neziermed

onaBE HERR G Ul SPRUSE RoRfhetd o, SRHIEY, Bardthe

Acidici rurig Wérelsan@doditﬂﬂﬂ”f atSuskirdiPrép C1B508©\/§olﬁ?fnn3(1@3x HDﬁhm
I\{Er’dz 328 I\/gg+ 1HNMR d6 DNVSO) @ 4. M

Sumy)g bagicgunsywe (C@qu }qy on glxmrrmP(qg &@18119,7( {ngm

surd, B oAbl P ABRH46h g8 bt e

A waielxaz Gl‘é’/éétnodnilebtﬁwwmdé B: @o@&mm h— 19.19 mbiiifier 4WMp. For

d | ) - 3- th
acid& UG dfie. ot oRga cg%ﬁa St Y1 Bie” oralierg was
dmtﬂyléﬁum Wagss ©888igigshyWid Bump Supp Iled ? moblle phasg with a

2-(trifluoromethyl)phenyl boronic
compesitipnagicb %6Bsiion rh mén themartaa ftanESS tg 98%Elﬁlemﬁbﬂnjn totidwed

xture of 1,4-dioxane (2 m) and water
bya(éﬁﬁﬁ%%%;ﬁtg?‘zgql on was heated to 80Cin a small, .
Detéstidredias! &eidvah using a(Wedsisi 2482 HLN wa‘gb@hgtfﬁ’%ﬂb‘s@ﬂjd#&b

tetraki s(trl phenyl phosphi ne) &8 010 g,
detegiereget ah@230m é@i@t‘/\r%'ﬂ/\ﬁéfl?ﬁa e Halymar habssPblds @100

o) 08, BTS00 A0, YRS B e

TherRsi2Q® BhSDpasi setoaite:em@wmen eLdithsappipesingi®gand Tae
sat sol ution of Na2CO8 before filtering

d
Waigrs g@gaw W%g g‘i'geit‘é’ﬁﬁﬁ%? fQlowing parapgetessid concentrati ng
ESH BoM@%BRagd: 80 {eSicHfilary: 3.20 kv

ES- Cone voltage:-30 v Capillary:-3.00 kv

Desolvation gas: 600 L/hr

Source Temp: 120°C.

Scan range 150-900 Da

The fraction collection was triggered by both MS and ELSD.

Quality control analysis was performed using a LCMS method orthogonal to
the preparative method. Acidic runs were carried out on a Sunfire C18 (4.6 x
50mm, 5um), basic runs were carried out on a Xterra C18 (4.6 x 50mm, 5um),
both from Waters. A flow rate of 1.5mL/min was used with mobile phase A:
water + 0.1% modifier (v/v) and B: acetonitrile + 0.1% modifier (v/v). For
acidic runs the modifier was formic acid, for basic run the modifier was
diethylamine. A Waters 1525 binary LC pump ran a gradient elution from 5%
to 95%B over 3 min followed by a 1 min hold at 95%B. Detection was
achieved using a Waters MUX UV 2488 detector set at 225nm followed in
series by a Polymer Labs PL-ELS 2100 detector and a Waters ZQ 2000 4
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was purified by preparative HPLC to afford the title

conpound LCVMS Rt=3.54 min 10 MS mz 363 [ MH + Exanpl e
WO032008/135826 PCT/IB2008/001050

N- [ 6- Ami no- 5- (2, 5-di chl or ophenyl ) pyri di n-2-yl | - 1- et hy

way by R YRl e ap RG5O TSP Vg Sevdiore

W|thvval$L¢@hd13@ubplyaofS INHr6yerf The LRS- Z@' MS was tuned with the
yrazol e-5-carboxylic acid (3.00 g, 23.8 mmuol)

fOHQXYIB%PGF@’ﬁé’ﬁﬁ%me (150 m). Five drops
({;Hﬁéhﬂtggé neg de far?.dggg @nd the reaction left to
I'r at a

t enpe r4 hours. The reaction

ES- me:mitaeﬂ:mt\ed iCapilterye260 Kval f the 20 vol ume of
chl or one . 0.825 mM of acid chloride solution in

DeS&"’@HPB%éﬂaﬁzhrwas added to a cool ed sol ution of the

S %é? He@b@ro) - pyridine-2,6-diamne (Preparation 7,
ou eﬁfp,d %5 nmol ) in anhydrous pyridine (5 m) and

ScaﬁtrangedGthQ(metenperature for 16 hours. The reaction
was concentrated in vacuo, then partitioned between
NaHCO3 (20 ml) and 25 dichl oronethane (20 m ). The

Unleiscthenvise inotett; LVERSastitbna wérearupadodonding to wl; Btrhidiite
I\/E!% brine (20 m) before drying over Na2SO4 and
LCM3 gradientat i ng in  vacuo. The residue was purified by
silica gel colum chromatography eluting wth 50:50
et hyl acetate: heptane to afford the title conmpound
6 minbieLlUe-gS gradieny aeddpstriddehiChdhdRicrs 37 mi n I\/S mz 362
A + V\D 2008/ 135826 PCT/ 1 B2008/ 001050 54 5 ' HNWVR
C'“E 4.26 (s, 3H), 4.32 (br s, 2H), 6.71 (s, 1 H),

A: 0% %h?m%laéimin Yakter
B: 0.1 % formic acid in acetonitrile
Column: C18 phase Phenomenex Gemini 50 x 4.6mm with 5 micron particle
size
Gradient: 95-5% A over 3min, 1 min hold, 1ml/min
UV: 210nm - 450nm DAD
Temperature: 50C

2 minute LC-MS gradient and instrument conditions

Acid run:

A: 0.1 % formic acid in water

B: 0.1 % formic acid in acetonitrile

Column: C18 phase Fortis Pace 20 x 2.1mm with 3 micron particle size
Gradient: 70-2% A over 1.8min, 0.2 min hold, 1.8ml/min

UV: 210nm - 450nm DAD

Temperature: 75C

C18 30 minute method LC-MS gradient and instrument conditions
A: 0.1% formic acid in H20
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7.72 (d, 1 H, 8.13 (br s, 1 H Exanple 4

N-[ 6- Ami no-5-(2,3,5-trichl orophenyl)pyridin-2-yll-1-ne
WO 290$/135824- pyr azol e-5- carboxamide 10 O CH3 HIGTNB2(8/001050

INNH C Cd Cd METHOD D’loxal yl chloride (0.088 g,

593 1), dt | f 1-nethyl -1 H
B: 0,35F IiE 2l GBI TC acid (o 065 . 0. 503 i) in
Coluihe P RS REREN € 18D HESE: Gerhini PB© a1 Gndi it BYhicrsrpaitidrR

. was added and the reaction left to stir at room
Siz€t enperature for 2 hours. The reaction was concentrated

RV Lt di or onet hane., The
Grac'irlggﬁ. gﬁgg%a}ggg?gggm?% %—IE’ a%lﬁ]k‘ and to this was
UV: addenh -dis@anmam| et hyl am ne (0.0956 g, 0.693 mml ) and

4- pyrrolidinopyridine (0.005 g, 0.035 nmol). The
Tem@@!’%tlf%@%s cooled in an 20 ice/acetone bath and

3-(2,3,5-trichl orophenyl) pyridi ne-2, 6-di am ne

(Preparation 6, 0.100 g, 0.347 nmol) added
PhepyirHéxyh 30i mimutey sretiodr GulS. graldient meddnstoumeakcoveditias

roomte erattlf{e.a tirred for 18 hours. The

: @0
A Mtqrﬁm ACEfAE D di chl or omet hane and washed
B: 10 dmfRnilirAlRetatdGyRREHSOl ution of NHAC (10 m),
foll owed by a saturated aqueous solution 25 of NaHCOS
Columm Ringnemenex Bhengiltldexyl 160 4.6pwhoyvith oinyicrey pardicle size

on ratq WY to afford a brown
aradfliiP 5% A EPACEBAE 2.0 b BYAbY: Slratfon wi th
UV: peohane4sonafdADd the title conpound as a yellow oil.
" HNMR (d6-DMSO): 4.09 (s, 3H), 5.60 (br s, 2H), 7.22
Tempgraturg)50G 33 (d, 1 H), 7.38 (d, 1 H), 7.42 (d, 1 .
H, 7.50 (d, 1 H, 7.84 (d, 1 H, 10.30 (br s, 1 H 30
Exanpl e 5
N- 16- Ami no- 5- (2- chl or 0-5- net hoxyphenyl ) pyridin-2-yl1l-1
-methyl -1 H pyrazol e- m&iam de

N-[6-Amino-5-(2-chlorophenyi)pyridin-2-yl]-1-methyl-1H-pyrazole-5-
) carboxamide

O CH,
!
N
HN -
JEN
)
7 NH,
cl

METHOD A

Oxalyl chloride (0.453 g, 3.57 mmol) was added to a slurry of 1-methyl-1H-
pyrazole-5-carboxylic acid (0.150 g, 1.19 mmol) in dichloromethane (7 ml).
One drop dimethylformamide was added and the reaction left to stir at room
temperature for 2.5 hours. The reaction was concentrated in vacuo and
azeotroped with dichloromethane. The residue was dissolved in CH3CN to
make a 1M solution. 0.260 ml of the 1M solution of acid chloride (0.260
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WD 2008/ 135826 PCT/1B2008/ 001050 55 OCH3 HNN IN

NH2 CI 5 H3C.C To a solution of 1-nethyl-1
WOROp8/13a8%| e- 5- car boxylic acid (5.28 g, 41.9 mB§ITyIBR#P8/001050

di chl oronmet hane (55 m) wa® added oxal yl chloride

.. 04. 8 | foll d 3 f
b8 G Was asbedrio.a @eldd §1fbe ot T 3 Siahorpheny)-
pyri(ﬂiﬁ&%ﬁ%ﬁ%&hﬁwé Wrgkﬁreﬁ@#&o@g&‘?rg‘?lo%lﬁﬁfﬂﬁél?taharlufidln? é0.035

vacuo. The residue was 1 i

_ I ssolved in acetonitri
ml, Q430G mmeid indaldsCr Ghune TTheareastioadwas| waimadofo Beom

tomp il s SiLTGFABIRTL) B HoP S ol ot B S gniice
in CBECN (01080 mrhoBcaid0ict7i helutiBri@ (0,15 nihel) vRaetddidd Wae

allowed to warmto roomtenperature and stirred under
reaclipny gy stigiedz at Hegrs temperataec felo@ Fidhejud Bc hedrshypefore

con#%@reﬂ%ﬁi i Aty TR :%%@@%%éﬂtake?{‘&p T g@%&g@%ﬁéﬁ%&é %nd

vol unme 1n vacuo. € aqueous resi
washed withd 2ohll @f eneatusated (&yi2d0srdolutiah beNaHGSORfasdirying
concentrated in vacuo., The resi ?Iue was purified by
overg RRpss f

GO EMCRATrAIRG JReasYClong TR i9RideR o The residue
was MR B gAReEsNoidetald biiiel sipg i fhardvg HALC.
LM BSEORRIT 6 DVBG) : 3. 75 (s 3H). 408 (8, 3, 5.3
MS&??%@%%"L g'l?i),(mr %SH)(}n ?' Eiis,l(r?nwé (H)rr{ Iﬁb(m 5

7.
N (Dl Bpofrait. 7 1D, k1B, 7 31748 T, °°

4H), 7.47 (s, 1H), 7.54 (m, 1H)

Example 2
N-{8-Amino-5-[2-(trifluoromethyl)phenyl]pyridin-2-yI}-3-methylisoxazole-4-

carboxamide

METHOD B

N-(6-Amino-5-iodopyridin-2-yl)-3-methylisoxazole-4-carboxamide (Preparation
15, 0.040 g, 0.12 mmol) was combined with 2-(trifluoromethyl)phenylboronic
acid (0.044 g, 0.232 mmol) and cesium carbonate (0.038 g, 0.116 mmol) and
suspended in a mixture of 1,4-dioxane (2 ml) and water (1 ml). The reaction
was heated to 80°C in a small, sealed, reaction vial (Reacti-viaITM), then
palladium tetrakis(triphenylphosphine) (0.010 g, 0.0087 mmol) added. The
reaction was heated for 4 hours before cooling to room temperature and
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NH2 Ar WO 2008/ 135826 PCT/|1B2008/ 001050 56 5 were
prepared by nethods anal ogous to Methods A, B and D,

WO004{B358%6i bed for Exanples 1, 2 and 4 above. RGAVIB3#8/001050

ot herwi se noted, preparati®h det ai I s are as described

conchRlais: 1B "behs o RaBia s SpaioRibaspetveen
dlch@on?’etﬁé g sétur d‘%gl%cﬁ% ?&h{l@ﬁ 6?1\[&90@)4%0@ filtering

oropﬂeny mnc oro-5- Msmz
throu@hwpbm&mgpamond]amldgéIamdrc:qmenyrla)lpg iR @racz[lm/l—'lj he residue

amne Pr.e thyl 3) and 1.1
was %‘dﬂﬂ P%Hf%oa&ah%eﬁ?b% afé”ﬁ@%&'l"érﬁf’mﬁ%’é‘%r epar ed
de from1l-nmethyl-1 H pyrazol e-5-carboxylic
LCMggﬁt&%)%{n MMed for 18 hours. Further 0.24 equivalents
acid chloride added. Stirred for 4 hours. 7
MS m/z863 Mibro- Lcvs Rt =3.39 Method A, using 3-(2, 3-
N-[ 6- Ami no-5-(2,3- 5- mn dichloro-5 dichloro-5-
met hoxyphen M5 nf z 391EX@8RPIE3/phenyl ) pyri di ne-
nmet hoxyphenyl ) pyr yl [MH] + 2, 6-di ami ne (Preparation
N-{8-Aring-b} (215-dithigiophanyl) pyrigire gyl lv |-t1H-~pyrazole-5-
H pyrazol e-5- ' HNVR (d6b | uti dine and 1.3 carboxam de
DVBO) : 3.79 equi val erﬁg—gg—'g&' loride (s, 3H), 4.08
(s, prepared from 1-nethyb- 3¢-i)3, 5.47 (br s, 1

H pyrazol e- 5- car boxyl i c N6 89 (d, acid. Purified
by silica 1 H), 7.20-7.18L gkl ol um
)
7 NH,
Cl
Ci
METHOD C

Oxalyl chloride (4.53 g, 35.7 mmol) was added to a slurry of 1-methyl-1H-
pyrazole-5-carboxylic acid (3.00 g, 23.8 mmol) in dichloromethane (150 ml).
Five drops dimethylformamide were added and the reaction left to stir at room
temperature for 4 hours. The reaction was concentrated in vacuo to half the
volume of dichloromethane. 0.825 ml of acid chloride solution in
dichloromethane was added to a cooled solution of the 3-(2,5-dichloro)-
pyridine-2,6-diamine (Preparation 7, 0.376 g, 1.485 mmol) in anhydrous
pyridine (5 ml) and stirred at room temperature for 16 hours. The reaction
was concentraied in vacuo, then partitioned between NaHCO; (20 mlt)A and
dichloromethane (20 ml). The dichloromethane was washed with a saturated
solution of brine (20 ml) before drying over NaxSO, and concentrating in
vacuo. The residue was purified by silica gel column chromatography eluting
with 50:50 ethyl acetate:heptane to afford the title compound (0.146 g, 27%
yield). |

LCMS Rt=3.37 min
MS m/z 362 [MH]+



(m 3H), 7.38 (d, chromatography, eluting 1 H), 7.49
(s, with 75:25 ethyl 1 H), 10.32 (s, acetate: heptane.
WO200§/13836i due t hen further WO 2008/ 135826 PCT/1B2008/001050
PCT/ | B2008/ 001050 57 purif4 ed by preparative HPLC 8

S TR O A 8, TP o,

7.79(; A 913 (o8t pAxyphen (s, 3H), 4.08 (s,
ngat (I)_Qyphen(yl)pyr?(dl ne- met hoxyphenyl)pyr yl 3H), 5.43
(br s, 6d|amne(Pr@aWn i di n- yI] 1rrethy|
9 . S hval en H-

(s eqw val ents aC| d @hkbﬁ)da@lrﬂdel H, 7. 28 (d, prepared
froml-nmethyl- 1 H), 7.38 ( 1

10 H pyrazol e-5-carboxylic 1 H), 7.49 (s, acid. Stirred
for 72 1 H), 10.30 (s, houyss. Jurified by silica 1 H)

gel colum chromat ographw\iiuf’l ng with 15:85 to

50: 50 ethyl acetate: heptNangy @ 2,3- M5 niz 362 Method
D, using 3-(2,3- N[6- 0- (23 di chl orophen [IVH +
di chl orophenyl ) pyri din dj chl orophenyl ) pyri vyl
2, 6-di ami ne (Preparati ony dineg 2-yl ] - 1-nmet hyl - ' HNVR
(d6- 14). Purified by silijcaigel 1 H pyrazole-5-
DVBO) : 4.1 (s, colum at ogr aphy, car boxam de
3H) 5.4 (br s, elutigpgw 1 50: 50 ethyl 2H), 7.2 (d,
, acetate: heptane 7.3 (m 2H), 7.4 (m 2H), 7.5
ME'I(hﬂODII H, 7.65 (d,d,

Oxaly! chloride (0.088 g, 0.693 mmol) was added to a slurry of 1-methyl-1H-

pyrazole-5-carboxylic acid (0.066 g, 0.523 mmol) in dichloromethane (2 ml).
15 One drop dimethylformamide was added and the reaction left to stir at room
temperature for 2 hours. The reaction was concentrated in vacuo and
azeotroped with dichloromethane. The residue was dissolved in THF (2 ml)
an‘d to this was added diisopropylethylamine (0.0956 g, 0.693 mmol) and 4-
pyrrolidinopyridine (0.005 g, 0.035 mmol). The solution was cooled in an
20 ice/acetone bath and 3-(2,3,5-trichlorophenyl)pyridine-2,6-diamine
(Preparation 6, 0.100 g, 0.34“7 mmol) added portion-wise over 1 minute. The
reaction was warmed to room temperature and stirred for 18 hours. The
reaction was diluted with dichloromethane and washed with a saturated
aqueous solution of NH4CI (10 ml), followed by a saturated aqueous solution
25 of NaHCO3 (10 ml) and then water (10 ml) before drying over MgSO, and
concentrating in vacuo to afford a brown gum. The residue was purified by
trituration with pentane to afford the title compound as a yellow oil.

"HNMR (ds-DMSO): 4.09 (s, 3H), 5.60 (br s, 2H), 7.22 (d, 1H), 7.33 (d, 1H),
7.38 (d, 1H), 7.42 (d, 1H), 7.50 (d, 1H), 7.84 (d, 1H), 10.30 (br s, 1H)

30 Example 5
N-[6-Amino-5-(2-chloro-5-methoxyphenyl)pyridin-2-yi]-1-methyl-1H-pyrazole-

5-carboxamide
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1 H, 10.3 (br s,
Met hod B,

1 H 10 2-chloro-4- LCMS Rt =3.13
using N-(6- N-[6-Am no-5-(2- fluorophenyl
WOR0p8/B3¥82%0- 5- | odopyri di n- 2-

chl oro-4- NMS m z FA44/1B2008/001050

yl)-1-methyl -1 H pyrazol e D 2008/ 135826

PCT/ 1 B2008/ 001050 58 flu
5- car boxam de
H pyrazol e-5

oropheﬂyl ) pyri di

[ MH] +

- ' n-2-ylj]-1- hyP-S(Preparation 16), 2 1
- -5- chl oro-4-f o gnyl  carboxani de
boronic acid and 0.074 ui Walent s pal | adi um

tetraki s(triphenyl phospHi

11 2- LCMS Rt =3.59 Meth

N-{6- Am no-5-[ 2-

am no- 5-i odopyri di n- 2-

MS mz 378 yI)-l-rr&lahy

henyl ] pyridin-2-yl}- [
To a'(éudt%”ne@ﬁf Mt

(trlfluo 0

+ 5-car boxam de

Me). Stirred for 5 hours.

NHSi ng N (6-

nF ﬁ m n

uor onmet hoxy) p oxy) phenyl
pyrazol e-

1- et hyl -

ﬂf@)pp{ L
trifluoronet hgx (E:'??nirollénjS GABbRylReacid (5.28 g, 41.9 mmoI) in

car boxam de boronic acid and

dlCh|OrCm7lﬂﬂ‘@@@| (@al mhwésmddemom}yl ahderide (S 14 mlphesd predphi

rolof st Borihr amlieHkamdd i ki ias SRR RS

temﬁ@r@tuammsihoombredcmobntffambarmvacuaI Tivd eanidiudVivagl z

380 yl)- 1- et hyl -

H pyrazol e-

(trifluoronethyl

dlssqlmq m gc@gmmlga(ﬂ«?d@) epd @sisegtdrenwiss) to acooled soltzt%n of 3-

e AR B

kN A VDA

mmdl) &dlutidine (6.6 ml, 57.1 mmol) in acetonitrile (650 ml). The reaction
was allowed to warm to room temperature and stirred under nitrogen for 2

hours. The reaction was quenched by the addition of water (300 ml) and

concentrated to low volume in vacuo. The aqueous residue was washed with

dichloromethane (2x300 ml), dried (MgSO,) and concentraied in vacuo. The

residue was purified by silica gel column chromatography eluting with

ethylacetate:heptane 1:4 to furnish a solid. This was recrystallised from

toluene (100 ml) to afford 6.7 g of the title product.

LCMS Ri=1.88 min
MS m/z 358 [MH]+

"HNMR (d-DMSO): 3.75 (s, 3H), 4.05 (s, 3H), 5.3 (br s, 2H), 6.9 (m, 1H),
6.95 (m, 1H), 7.2 (m, 1H), 7.3 (m, 1H), 7.35 (m, 1H), 7.45 (m, 1H), 7.5 (m,

1H), 10.3 (br s, 1H).

The following examples of the general formula:

O B

CH,



equi val ents pal | adi um
Stirred for 5 hours.

tetrakis(tri phenyl phosphi
13 2-chloro-3- 1HNMR (d6- Method

ne) .

WOR00§/E358%¢ N- (6- N-[ 6- Ami no-5-(2- fl uorophenyl POWABR008/001050
4.06 am no-5-iodopyri di n- 256 chl oro- 3-

wereopipphid by %déo&%ﬁéﬁsz > BieshodS Al Rt DO
for EXEnRIeS R R UObAR)

Ie\§@ &ﬂ@&ﬂé@m

H pyrazol e- 5-

5.46
ridi s

Qge(spﬁbed
3DlrePgl"atli)n ._ge’talls

(s, 3H),

are ashilesarib@dffoutiveopiethnd refeme@dtxam de 7. 36 7.47 (m
boronic acid and 0.074 3H), 7.49 (d,

equi val ent s

lesloum 1
1 ne). Sti
Namei t ur ati on \

rred for 5

MAr 10. 31 (bf
vith  dichlof

Daitat et raki s(
nours. Purifi

onmet hane. 14

i Igrgﬁm«aﬁdmmhnatlon
e y

- LCMB Rt =3. 29

“G_‘NEL hod—B,—usi
m n am no- 5-i
N-[8-AhiIA6BL[2-M5
enyl ] pyri di n4
chiqrer&par at i on
[
fuofSieryHBYASE,
n-24y8)1- n&thyhc ed

O I\
33%*39':0;%1 n-
flaréihznyl )
2-yl}-1- [M
16), 2- pyr
hyl ) phenyl bp
ents pall ad
for 5 hours

pEOMS TR0,

inimet hyl -1 H

? boxarri de
Lm tetrakis(fr
15 2, 4- 1HNM

+ 5-car boxanj de
346

R

hylilarebe-

met hy
fluorophenyl)pyrldme-

enyﬁé ﬁPl%E)%ratlon

R’BI m 3) equivalents

(s, 3H), 4.08 (s,
3H), 5.47 (br s,
2H), 6.89 (d,
1H), 7.20-7.31
(m, 3H), 7.38 (d,
1H), 7.49 (s,
1H), 10.32 (s,
1H)

1H- g;g%g& gphUSI 2922_ Eg 4£’>H\I,- ’[ 2 ém n0-5- (P& chloride prepared
car@dgs\d?ﬁlﬁéwhem | ) pyridi ne- | di chl oropheny ﬁrBHi-rb{éthﬁlleHS’
7 2,64qdiam ne (Preparation dint2-yl]-1
-methyl- (s, |1 H, 7.3 (m 10), 1.5 equpyrizolerS-carboxylic
it S R RN TS )
hours. Further 0.24
equivalents acid chloride
added. Stirred for 4
hours.
7 2,3-dichloro- | LCMS Rt=3.39 | Method A, using 3-(2,3-
N-[6-Amino-5-(2,3- | 5- min dichloro-5-
dichloro-5- methoxyphen | MS m/z 391 methoxyphenyl)pyridine-
methoxyphenyl)pyr | vl [MH]+ 2,6-diamine (Preparation
idin-2-yl]-1-methyl- 8), 1.6 equivalents
1H-pyrazole-5- 'HNMR (ds lutidine and 1.3
carboxamide DMSO): 3.79 . | equivalents acid chloride

prepared from 1-methyl-
1H-pyrazole-5-carboxylic
acid. Purified by silica
gel column
chromatography, eluting
with 75:25 ethyl
acetate:heptane.
Residue then further




2H),
1 H)

7.7 (d,

1H,

WOs30p§/68826LCVS Rt =3. 03 gell
eluting MSmz 362 with 9% 5 [ MH +

prepared from 1-nethyl -
1 H pyrazol e-5-carboxylic acid. Purified by

8.1 (br s,

col um ni n chr omat oI APFBY08/001050

i ohl Ar At h o
U T oOTormmetTTl

purified by
PCT/ 1 B2008/ 0
Met hod A, us

Qreparati ve
01050 60 16

Nna-nmt han 0o
oL rreTiTalt \V

f—Residue—t+hen
HPLC. WD 2008
5-chloro-2- L
|n93[5 1-{6- Amn05[5-

E@ﬁﬁé@ %Iy preparative
CMp LI =3. 60

(trifluorometh

8 m T chtoro-2

(trifluoronet

N-[@3Arhitiors{2,56
Pre

dichigic:

T ne and

pestay |oride prepa d5f4|3 L e
meﬁ%@?a@ﬁ'g&é- Ig)car boxylic H; 2-11
idinRR-yH-4tetitihad A, using 32ﬂ-|3 636{6 Ami
trifluaronmetth mn fluoro f ro-5-
1H§ay Zé’ﬁb%’(trlfluoromethoxy %H Jﬁ%q (tr

carb®dmidayri di ne- 2, 6-di am nqH hw;_ojﬁl(k yri

(Preparation
| utidine and
car boxam de
H pyrazol e-5

arationil12

hdx%&]wgrr?yloj

-|@-am ne

%m%&sr;féers

13), 1.8 1ine
pyr azol e- 54
¢hl ori de prej
- carboxylic

1ﬂ)4¥é’§ddval
)a}li_ﬁd

acr'd

T B or om

henDNIBONi &gt 2-

1 H efquival ents

B Peibd s of

M;ﬂ)’(rg A, wq]g 3-(2,5-

dichloro- 3-

het gq(xphenyl)pyndme-
E@Hra%me 8 (Preparation

of 0- 5-
né),5t. {BEquwalents

)ﬁ{@p ﬁéf’ ﬂl\fy) p

jbﬂuﬁa)ér}ts acid chloride
qui val ent s

hpeepered from 1-methyl-

7 3?8@ 1 me gFlyoﬂ_){g_l\zela-\%carboxylic

Rt =3.52 Methagd A, using :§-1I-B, 7.49 acid. Stirred for 72
1H), 10.30 (s, hours. Purified by silica
1H) gel column
chromatography, eluting
with 15:85 to 50:50 ethyl
acetate:heptane.
9 2,3- MS m/z 362 Method D, using 3-(2,3-
N-[6-Amino-5-(2,3- dichlorophen | [MH]+ dichlorophenyl)pyridine-
dichlorophenyl)pyri yl 2,6-diamine (Preparation
din-2-yl]-1-methyl- "HNMR (d5- 14). Purified by silica gel
1H-pyrazole-5- DMSO): 4.1 (s, | column chromatography,
carboxamide 3H), 5.4 (brs, eluting with 50:50 ethyl
2H), 7.2 (d, 1H), | acetate:heptane.
7.3 (m, 2H), 7.4
(m, 2H), 7.5 (d,
1H), 7.65 (d,d,

1H), 10.3 (br s,
1H)

10

N-[6-Amino-5-(2-
chloro-4-

2-chloro-4-

fluorophenyl

LCMS Rt=3.13
min
MS m/z 346

Method B, using N-(6-
amino-5-iodopyridin-2-
yI)-1-methyl-1H-pyrazole-
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oxy) phenyi

[ 2-

(trifluorometh mn chloro-5 chl oro-5-
MS mlz 412 (trifluoronethoxy)phenyl ]

WO(20P§/§358%¢r onet hoxy) p [ MH] + pyri di ne- 2, 6-di ani ,fé?T/IBzoos/oomso

henyl]pyrldln 2-yl}-

egui-vralent

S |||'l'|r|| ne

(Pr epé?r ation 11)

[a\VAd Q?r‘\ Q

3.0 1-methyl-

fluo&Rj’iW‘)@Mf@' acid  car box
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-2 Dy b
1H- plyl{aﬁzolmfﬁﬂo 5-
enyl | pyri di
f@”@z{e{ Gxam dg
E 10 To a SUj
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razol e-5- ¢
P6 PCT/ |1 B200
[2-(difluor
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0 CH3 HN

spensi on of
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car boxanm d
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-
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-

aWH&FChI ori de

ar boxyl i c acid
B/ 001050 61 5
bmet hoxy

et hyl
N.

-1 Hpyra

N -N NH2

2-yl)-1-nethy| -

(Preparation

%T@ﬁ%‘?’&?dmﬂ%m 1
(FrepX ARG 6)92-

chloro-4-fluorophenyl

Bonig-aciand $:074

eciuivalents palladium
tedrakis(iphegylphosphi

0.22 nmol) in 1, 4-dioxane (2 n) and er f%
added cesi umjcarbonate (0.071 g, 0.218 %t{nje?r? s'iburs.
11 (di fluoronet hexy) phenyl | { 4CMS Fa=8 Sor ahRidived B, asmgom 6~

xaborol ane (Ff
N'{%%mglﬁ%l ). i
(tnflnlommgtlrmxy)me
nerg iR vkg

Pr epar ati on
5 (ridpprnett

| Kpresget

5 m nutes
wi th ethyl

30, 0.117 g, O
ﬂbhenylphosph

gﬂ/hea e

MH]20C. The
acetate (50 m

was
Pn a

436 ol ) .
aeng-5- nggm/r@lln -2-

?Iz 19|%%tl¥§7l t‘lﬁ -pyrazole-

[ saxatrb@tammle

and wa
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fUOro-2- yl)phenyl MS m/z 380 yl)-1-methyl-1H-pyrazole-
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enyllpyridin-2-yl}-1- (Preparation 18), 5-
methyl-1H- fluoro-2-
pyrazole-5- (triftuoromethyl)phenyl
carboxamide boronic acid and 0.074
equivalents palladium
tetrakis(triphenylphosphi
ne). Stirred for 5 hours.
13 2-chloro-3- "HNMR (d& Method B, using N-(6-
N-[6-Amino-5-(2- fluorophenyl | DMSO): 4.06 amino-5-iodopyridin-2-
| chioro-3- (s, 3H), 5.46 (br } yl)-1-methyl-1H-pyrazole-
fluorophenyl)pyridi s, 2H), 7.17- 5-carboxamide
7.22 (m, 2H), (Preparation 16), 2-
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N-[6-Amino-5-(2,4-
dichlorophenyl)pyri
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1H-pyrazole-5-
carboxamide

dichlorophen
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4.26 (s, 3H), 4.6

(brs, 2H), 6.7

(s, 1H), 7.3 (m,

1H), 7.4 (m,

2H), 7.55 (m,

2H), 7.7 (d, 1H),
1 (brs, 1H)

LCMS Rt=3.03
min

MS m/z 362
[MH]+

dichlorophenyl)pyridine-
2,6-diamine (Preparation
10), 1.5 equivalents
lutidine and 1.3
equivalents acid chloride
prepared from 1-methyl-
1H-pyrazole-5-carboxylic
acid. Purified by silica
gel column
chromatography, eluting
with 95:5
dichloromethane:methan
ol Residue then further
purified by preparative
HPLC.
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Method A, using 3-[2-

N-{6-Amino-5-[2- (trifluorometh | min fluoro-5-

fluoro-5- oxy)phenyl MS m/z 396 (trifluoromethoxy)phenyl]

(trifluoromethoxy)p | [MH]+ pyridine-2,6-diamine

henyl]pyridin-2-yl}- (Preparation 13), 1.8

1-methyl-1H- equivalents lutidine and

pyrazole-5- 1.4 equivalents acid

carboxamide chloride prepared from 1-
methyl-1H-pyrazole-5-
carboxylic acid.

18 2-chloro-5- LCMS Rt=3.52 | Method A, using 3-[2-

N-{6-Amino-5-[2- (trifluorometh | min chloro-5-

chloro-5- oxy)phenyl MS m/z 412 (trifluoromethoxy)phenyl]

[MH]+ pyridine-2,6-diamine

(trifluoromethoxy)p
henyl]pyridin-2-yl}-
1-methyl-1H-
pyrazole-5-
carboxamide

(Preparation 11), 3.0
equivalents lutidine and
1.1 equivalents acid
chloride prepared from 1-

methyl-1H-pyrazole-5-

carboxylic acid.

Example 19
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foll owed by 2 drops of dinethylformam de. The reaction
was stirred at room tenperature for 18 hours before

WO EAB%at i on i n vacuo. The residue was 15 aZ&dyiBap8h01050
wi th di chl oromet hane, diss®lved in acetonitrile (15

> ) OFg 2 f -1:-pyrazole-
(preparatlon 1, 5. 2 @‘-C&?rg ;ggm g)l) and Iut|d| ne (3.15
m, 27.1 mol) in acetonPtrl e (150 m). The reaction

was allowed to warmto roo
under nitrogen for 30 m
guenched by the addition'(§
into ethyl acetate (200 &y, ed (MJS™) and
concentrated i n vacuo. he esi due was purified by
silica gel colum chrormtrlhy el uting
W t het hyl acet at e: hept ape 2 to furnish a pale yellow
solid. This was trit rat'th t - but yl met hyl et her,
filtered, WD 2008/ 135826~B&1/ 1 B2008/ 001050 64 5 and
recrystallised fromethyl acetate to furnish the title
product as a white solid. LCM5S RR=2.92 mn M niz
9 [MH+ "HNWR (d6-DVMSO): 2.4 (s, 3H), 3.95 (s, 3H),
METS*@D(EW s, 2H) 6.5 (m 1 H, 6.95 10 (m 1 H, 7.3
(m 1 H, 7.4-7.45 (m 2H), 9.55 (s, 1 H), 10.4 (br s,
To a sispertsiort gifl brieremineabniodepysidin- aell)gbﬂmtayl 1 ldroviiazole-5-

caroGyEi g, 10 ot B R LN 4 R
watdpX emMhgswas addud césmmvaarbbmt@sm ovineg WOSES m%mdl) 2-[2-

preparation detail are as described for the met hod

(dIflwpmeﬂww@herMbﬁﬁL%Smtrameﬂmdﬂﬁ Brdigxakeroin
Nogrg 2.5- ,
(Prebﬁtﬁfogﬁat 6- An n(ﬁg (§55 di chl or orgﬁg'?]we'tm A péilsa'dﬂﬂn

tetratkns(hlphenplphosbt)lpp) i(di02&2 g, Omszop’rmdyl ) Phye iresttidvibvessel
363 2, iamne (P repar?d
was purged WI'[ nitrogen, then sealed and heated in a Biotage microwave for

erature and stirred
._Nhe reaction was 20
th (100 M), extracted

5 minutes at 120°C. The reaction was then diluted with ethyl acetate (50 ml)

and washed with a dilute aqueous solution of NaHCO3; before drying over
Na,SO, and concentrating in vacuo. The residue was purified by preparative
HPLC to afford the title compound.

LCMS Rit=2.99 min

MS m/z 360 [MH]+

The following examples of the general formula:
O  CH,



di n-2-yl] - 3-

nmet hyl i soxazol e- 4-

[MA + 7),

WOPHBRE% de chl ori de prepared from 3-

nmet hyl i soxazol e-4 carboxyl ¢ acid. 26 2-

werd) PreRaP . by engndt shalgpnes 1 MaPats &p

for Bétnples-dighde éﬁ’é@amﬂéwoth@r@séldméd
I'i soxazol e-4- prepared

aci

chl ori de

nmet hy

2 equival ents lutidine
and 1.5 equivalents acid

PCT/IB2008/001050
LCV5 Rt =2.59

B PaRS ssiied
Mﬂa?“at@n A&Qils

are aadesxibedder henwvrtii@b@igiredriet hyl i soxazol e- 4 WO

2008/ 135826 PCT/1B2008/ 001050 65 2.60 (s, 3H),
ExaraptoNy.i c adiAk. Stirred|Datd8 (br s, %palfa!ronmﬁormatlon
hours. Purifijed by 7.32{7.43 (m sil'ca gel colum
amﬁ) 7.51 (m| chronat ogrliphy, eluting| 1 H, 7.67 (d,
Wt 70730 €t ) 73R GEesS st At
20 1) 881 (s, sz) 27 5. 5] NP SES: ZgL o%ygm%gz
N-[@Anigior&}(3- ( 2, cﬁ}horbbhﬁnwm nuinS- (2, 5- 31 chioroghatyl)pyidide-2,6-
di chl or 0- 3- et hoxyphen z, 393 L )
chlorepReRYWMNEIN 1) pyr i di ne- n@ﬁm{ﬁﬁ?@nw giamipe (Preparation 5)
di am ne (Preparation -2 yl]- B : ;
-2 Iu?valents nethylisoxalgve 4- " HNWVR ?Qékmfﬁ?@SF%%
methytisdxazgig-dallent car boxam de DVSO) : Rprepaaed drom 5-
chIorJ e prepared (s, 3H), 3.91 (s, from3-m
carhe oxazolle- 3H), 5.41 (s, 4-carbox}l§taylisoxgzole-4-
Stlrred 2H) [ 6.96 (s, for 72 hours. ResigSliclati;
7.26 (m puriffied by trituration with| 2H), " 7. 37 (d,
21 di chl or onet hai2eh- LCMS Rt=2.80 | Method C, using 3-(2,5~
N-[6-Amino-5-(2,5- | dichlorophen | min dichlorophenyl)pyridine-
dichlorophenyl)pyri | yl MS m/z 363 2,6-diamine (Preparation
din-2-yl]-5- [MH]+ 7) and 1.5 equivalents
methylisoxazole-4- acid chloride prepared
carboxamide from 5-methylisoxazole-4-
carboxylic acid. Reaction
heated in a small, sealed
reaction vial (Reacti-vial
™) at 60°C. Purified by
preparative HPLC.
22 2,3,5- "HNMR (ds Method D, using acid
N-[6-Amino-5- trichlorophen | DMSOQ): 2.69 | chloride prepared from 5-
(2,3,5- vl (s, 8H), 5.57 methylisoxazole-4-
trichlorophenyl)pyri (brs, 2H), 7.31 | carboxylic acid. Purified
din-2-yl]-5- (d, 1H), 7.42 by recrystallisation from
methylisoxazole-4- (m, 2H), 7.85 | ethyl acetate.
carboxamide (s, 1H), 9.19
(s, 1H), 10.31
(brs, 1H)
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1H, 9.54 (s, 1 H, 10.40 (s, 1 H 28 2,3,5- 1HNWR
(d6- Method D, using acid N-[6-Am no-5- trichlorophen

WO 35828, 42 chl ori de prepared from 3- (2, 3, 5-PGI/IBR&8/001050

3H) 5.55 (br nethylisoxaz® e-4- trichl orophenyl)pyri

2N 731 /rl carboxywdi e aeil rl D||r| fiad

U,‘EII A~ = 1 = A

23 (j p- 2- yI] 3- 12' , 7.39 rIn‘C'\E§ pr epar fMerRogdy, @sing 3-[2-

N- {g&gﬂw{f W%azc '(‘t’nflﬂ]og&ﬁ%g\ Fﬁﬁg%gm far b

(tnflﬂd&o@n@th@c VRO |Mbtyheen]  us A0inet2, 85B2@ine
ﬁT 52008 Q1050 66 N[W/%c(?—%‘gﬂ i? o) 132
henyllpyiidipg-¥ltgi|chl oro-5- nefkeyphen VB r;pgéglon ),
5- n@hﬁ%«@?&eyl)pyrl di ne- et hoxyphenyl @»quwaler&é/ltﬂname and
diam ne (|Preparation| idin-2-yl]-38- 8),

4- cetpsnxaml@at s |nmethyl i soxaz';ol e-4- lutidi ﬁe1Qaﬁ@Ulya|SntS acid
car boxam de equi val ents acid chloride )
m et hyl isoxazol e-4- carboxylic acid. %E}%gfﬂ%{)@%@fém 5
LCVS Method B, using N-(6- N-[6-Am no- %étﬁy||soxazole-4-
di hydro-1, 4- |Rt=3.52m n am no-5-i odopyri di n- 2-
chl or o- 2, 3-dilhydro- benzadi oxi n- M5 m| gad@xylic acid.

@ﬂg l%hnqeth'))xy)phenyl]p

yt)=3-methylTsoxazote-4= 1, 4-benzodioxim=-5-—5=-yr—{ ™+
carboxam de yl)pyridin-2-yl]-3- (Preparation 15), (7-
met hyl i soxazol e 4- chiBxampgle 24di hydro-1, 4- car boxam de

boroni ¢ aci d reparation 29) and
.or -met oxvphenvl)oerdm ZP yl]-3- methvhsoxazole 4-

carboxamide

H,C-

To a suspension of 3-methylisoxazole-4-carboxylic acid (2.73 g, 21.48 mmol)
in dichloromethane (10 ml) was added oxalyl chloride (2.62 mi, 30.1 mmol)
followed by 2 drops of dimethylformamide. The reaction was stirred at room
temperature for 18 hours before concentration in vacuo. The residue was
azeotroped with dichloromethane, dissolved in acetonitrile (15 m!) and added
dropwise to a cooled solution of 3-(2-chloro-5-methoxyphenyl)pyridine-2,6-
diamine (preparation 1, 5.2 g, 20.82 mmol) and lutidine (8.15 ml, 27.1 mmol)
in acetonitrile (150 ml). The reaction was allowed to warm to room
temperature and stirred under nitrogen for 30 minutes. The reaction was
quenched by the addition of water (100 mi), extracted into ethyl acetate (200
ml),dried (MgSO,) and concentrated in vacuo. The residue was purified by
silica gel column chromatography eluting withethylacetate:héptane 1:2to
furnish a pale yellow solid. This was triturated with t-butyimethylether, filtered,
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15

pal | adi um tetraki s(tri phenyl phosphi ne). 31 3,5- M

mz 363 Method D, using 3-(3,5- N-[6-Am no-5-(3,5-
WOR08$1358%%phen [ VH + di chI or ophenyl ) pyri di ne- PCT/IB2008/001050

d| chI orophenyl ) pyri 2, 664di am ne (Preparation

and Sk Sialishidio Naw%ﬁ&f%iuf&'%ﬁheﬂﬁqe&ff’ RiaERihie

solid.rom 3- carboxam de 3H), 5.6 (br s, nethylisoxazol e-4

2 (m carboxylic acid. Puri fi ed 4H), 7.5 (m
LC@%??Q@@%I colum 1 H), 9.55 (s. chromatography,

t , 10.4 (s, with 50:50 ethyl 1 H)
MS ?é%té%&[l\{,l] tane 32 5-chloro-2- LCVS Rt =3.70 Met hod A,

THNMR (@-BMSD)V\Q zqesmﬁf‘fﬁgﬁ (§Q§HI tzaaﬁ/s;@mses @7, 1H), 6.95
I\Eiﬁ *'6/6; riflugro mn chloro-2 chloro-2-
(m, & )7p%éfﬁy|1 ﬂrZ%nﬁm(&H 91550680&%'0,h1ﬁ<9)(9h§,nw2
(trifluoromethoxy)p [ MH + pyridi ne-2, 6-di am ne
henyl ] pyridin-2-yl}- (Preparation 12), 1.7
The 3olimving lexampdesbbtheegpneral fensld: ut i di ne and
4- car boxam de acid chloride prepared from
3-met hyl i soxazol e- 4-carboxylic acid. 33 2- LCM5
Rt =3.09 Method B, using N (6¢y\[6-Am no-5-(2-
f1 uorophenyl min ani no-54i odgpyri di n- 2-
fl uorophenyl ) pyridi MM 232

yl ) -3-net hyl i soxazol e- -2yl 1-3- [ M + carboxam de
nmet hyl i soxazol e- 4- (P[ep ation 15), 2- carboxam de
fl uor ophenyl boronic pd~nand 0.1 equi val ents

pal | adi um Ar 2

were prepared by methods analogous to Methods A, B and D as described
for Examples 1, 2 and 4 above. Unless otherwise noted, preparation details
are as described for the method referred to.

Example No. Ar Data Preparation Information
Name

25 2,5- LCMS Rt=3.37 | Method A, using 3-(2,5-
N-[6-Amino-5-(2,5- | dichlorophen | min dichlorophenyl)pyridine-
dichlorophenyl)pyri | yl MS m/z 363 2,6-diamine (Preparation
din-2-yl]-3- [MH]+ 7), 2 equivalents lutidine
methylisoxazole-4- and 1.5 equivalents acid
carboxamide chloride prepared from 3-

methylisoxazole-4-

carboxylic acid.

26 2- LCMS Rt=2.59 | Method A, using 3-(2-
N-[6-Amino-5-(2- chlorophenyl | min chlorophenyl)pyridine-
chlorophenyl)pyridi MS m/z 329 2,6-diamine (Preparation
n-2-yl]-3- [MH}+ 5) and acid chloride
methylisoxazole-4- prepared from 3-

carboxamide 'HNMR (CDCly): | methylisoxazole-4-
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repd

nrld and 0 1 €

Mq]rlq_oxylic acid. Stirred
lgbpﬁz ﬁghrs Purified by

rsﬂlqatgﬁ Elumn
/é:%ﬂ?mgtoﬁaghy, eluting

il RO 8H0RAH50
I odopyri di n- 2-
acetate:heptane.

S5-yl [MH +
\rati on 15),
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27pal | adi um t at%&rdigiipra-pHddyMpnisRe1 é\ﬂethgduA,rl&ng 8r(2.,5-
n perfor in -a rol
N@I&a@w&§éz§?f%g?o g LCI\@& =3. 61 thr%ﬁjclﬁ&to- ing
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MSImar3gset h 1

limethbxgsitertyl)pyridine-

mefyll:&?/%ﬂ_@g{/lﬁﬁ%/mx? %lherl\{? | ]n ! E/Il—ﬁ97 2,6-diamine (Preparation
idin-2-yl]-3- 4), 1.3 equivalents
methylisoxazole-4- "HNMR (ds- lutidine and 1 equivalent
carboxamide DMSOQ): 2.47 acid chloride prepared
(s, 3H), 3.91 (s, | from 3-methylisoxazole-
3H), 5.41 (s, 4-carboxylic acid. Stirred
2H), 6.96 (s, for 72 hours. Residue
1H), 7.26 (m, purified by trituration with
2H), 7.37 (d, dichloromethane.
1H), 9.54 (s,
1H), 10.40 (s,
1H)
28 2,3,5- "HNMR (d&- Method D, using acid
N-[6-Amino-5- trichlorophen | DMSO): 2.42 chloride prepared from 3-
(2,3,5- yl (s, 3H), 5.55 (br | methylisoxazole-4-
trichlorophenyl)pyri s, 2H), 7.31 (d, | carboxylic acid. Purified
din-2-yl]-3- 1H), 7.39 (m, by preparative HPLC.
methylisoxazole-4- 2H), 7.83 (s,
carboxamide 1H), 9.54 (s,
1H), 10.38 (br s,
1H)
29 2,3-dichloro- | LCMS Rt=3.50 | Method A, using 3-(2,3-
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(di fluoroneth m n am no-5-i odopyri di n-2 \pDZO 13 2
PCT/ | B2008/ 001050 69 (dif I uor omet hoxy) P BRYFFHENDI"
mz 359 [M- yl)-3-nethylji soxazol e- 4- methyl|soxazole-4-
henyl ] pyridin-2-yl}- carlboxam de 3-net/hyliSoxazol e-
(Preparation [15), 2-[2- 4-carboxani de | carboxylic acid.
= (d‘l‘f‘ltloron'ett:}()?( A 5, 5=tetranetihyis :
3()1, 3, 2-di oxab ro'I\(){a.l'[r{?:'a18 é{% parrglson 30) r@ét&gf B, using N-(6-
N-[6c@unired-B4(7s padihpaiioutd- t tREd8.5Zrhin phendnihesridopyadin-2-
Stirred for 1 hour at , 60C. Reaction perfornmed in a
chlpgqig B-dihydro- | benzodioxin- | MS m/z 387 yl)-3-methylisoxazole-4-
1,4-benzodioxin-5- | 5-yl [MH]+ carboxamide
yl)pyridin-2-yl]-3- (Preparation 15), (7-
methylisoxazole-4- chloro-2,3-dihydro-1,4-
carboxamide benzodioxin-5-yl) boronic
acid (Preparation 29)
and 0.074 equivalents
palladium
tetrakis(triphenylphosphi
ne).
31 3,5- MS m/z 363 Method D, using 3-(3,5-
N-[6-Amino-5-(3,5- | dichlorophen | [MH]+ dichlorophenyl)pyridine-
dichlorophenyl)pyri | yl 2,6-diamine (Preparation
din-2-yl]-3- 'HNMR (de 9) and 2 equivalents acid
methylisoxazole-4- DMSO): 2.4 (s, | chloride prepared from 3-
carboxamide 3H), 5.6 (brs, methylisoxazole-4-
2H), 7.4 (m, carboxylic acid. Purified
4H), 7.5 (m, by silica gel column
1H), 9.55 (s. chromatography, eluting
1H), 10.4 (s, with 50:50 ethyl
1H) acetate:heptane.
32 5-chloro-2- LCMS Rt=3.70 | Method A, using 3-[5-




bottom fl ask. 39 5-fluoro-2-
using N-(6- N-{6-Am no-5-[5-
WO BS826] odopyri di n-2- fluoro-2- yl)phenyl

LCVS Rt =3.
(trifluoronmeth mn

54 Met hod B,
VG B2698/)01050

yl)-3-nethylisoxazol e-4- (¢%ifluoromethyl) ph [ M+
carboxam de (Qy_e_ﬁ‘a'r_af on-15) 5 c\nyl 1 ’\\/rl din-2-v|1.3
N-{Grdmporasbxa ¢ (Biflsorgmety ¢ min’ car boxam fghioro-2-
t4_f | uor omet I 1a&ci d |
Chlé‘%ué; val ent s p% I'u trakis(t ?i phen ﬂﬂflﬁor%metho%fheny]
(triflBoromethd@jp 3 hour s. Re ¢MHpA perfor m=pymahna—2 6-diamine
raqund-.bot t om|fl ask. 40 44 LCMS Rt =2. 88 [
henNﬂ%”d'RFq%gl??Arri no- 5- (4- flluorophenyl mih '\@reparatlon 12,17
3- rr@wl@osiameoryrl di n-2- fltuorophenyl ) pyf béuwMén'f@ ﬁmaﬂrﬁe and
yl)-3-m et hylli soxazol e-44 n-2-yl]-3- [ M+ carboxam de
4-camboprgnid®xazagl e- 4- (Preparation 15), 4} acigdrafborigs peepared
fl uor ophenyl |boronic acigd and 0.1 equ | ept .
2008/ 135826 RCT/ | B2008/ 001050 70 pal | ﬁgmﬁ-rﬁet}qﬁlsoxazole-
tetrakis(tri prhenyl phosphi ne). Stirref4adareiyliteicid
hours. 41 2-ghloro-5- |CMS Rt =3 30 Method B usi ng
83 N-(6- N-[6- Afidno-5- (2- f I &&M\6PIERI09i hMethod B, using N-(6-
£ _ doy chlQro-5- M5 nfy )
éan@Oﬁrf% %yl [ ﬁ@)?gzﬁh yll {ﬁuor ophenyl) 39%@0 i 'Rﬂﬂ)mndm 2
fluoteptenydpyrdi n-2-yl ] -3- (PMPai/a31gn 15 yl)%—-methyllsoxazole 4-
n-2-yl}-3- [MH]+ carboxamide
methylisoxazole-4- (Preparation 15), 2-
carboxamide fluorophenyl boronic acid
and 0.1 equivalents
palladium
tetrakis(triphenylphosphi
ne). Stirred for 6 hours.
Reaction performed in a
round-bottom flask.
34 2,5- LCMS Rt=3.29 | Method B, using N-(6-
N-[6-Amino-5-(2,5- | difluoropheny | min amino-5-iodopyridin-2-
difluorophenyl)pyri | | MS m/z 331 yl)-3-methylisoxazole-4-
din-2-yl]-3- [MH]+ carboxamide
methylisoxazole-4- (Preparation 15), 2,5-
carboxamide difluorophenyl boronic
acid and 0.1 equivalents
palladium
tetrakis(triphenylphosphi
ne). Stirred for 6 hours.
Reaction performed in a
round-bottom flask.
35 2,3-dihydro- | LCMS Rt=2.84 | Method B, using N-(6-




nmet hyl i soxazol e-

4-

chl or o- 5-f | uor ophenyl

car boxani de

boronic acid and 0.1 equival ents pall adi um
WO 290%8R826(t r i phenyl phosphi

ne).

Stirred at 6@®CTIBR008/001050

hours. 42 2- LCVS Rt=2.80 #thod B, using N (6-
I\Lrﬂ Amnn'—'\[’)_ (rhfl_lln oneth m-n . - -
N-[GeAnipo- (%a'or s4-di n- 2- (d imMinyor onet hyl W‘@FP -bAdeRyridifs2-
345 yl) - oXa nyl]p d A-
dlh%u&car boxam gaﬁl&( @(?{%3334_ ( ﬁ@%@%ﬁ%@”
benZedivaimbbxanm d&-WHNVR (CDL[M)—I]+ equi val epcarb@xptide 61

e 3 di f
yl) p&rslgrmaf%[l (
me@yR3RObR-2Ne 7.

7740 (d, 1 Hy,
carlp@taraldeum 7.69 (
7.80 (d, 1 Hy,
1 H, hours. |Pur
chromat ogr aphy,
hept ane.
Exanpl e 43

N-{6- Am no- 5{F2-

- 3-net hyl i soxazol e- 4-

ne).

Iuoronethyl
5t r anet hyl -

34(d 1

0. 08 equi

d, 1H),
Stird
ified by
el uting

WD 2008/ 135826

(trifluot
caj

phenyl]- 4.25
2- 6.50 (br t,

ﬂﬁ (Preparat
alents 7.56

tetrakis(trip
ed at 80C for
8.83 (s, 1 H)
with 70: 30 et
bCT/ | B2008/ 001

onet hoxy) phen

boxam de O C|13

Friptaton 15), 2,3-
Gihyaﬂﬁ 1@8enzodioxin-
éfw bprmu@amd and 0.1

écalljlvaﬁ(rslts( DL

palladium

gtgtrak%(ﬁtp%bﬂylphosphl
ne). Stirred for 6 hours.

Vhleaﬁi%j '@brﬁr@e}d ina

round-bottom flask.

36 2-fluoro-5- LCMS Ri=3.61 Method A, using 3-[2-

N-{6-Arnino-5-[2- (trifluorometh | min fluoro-5-

fluoro-5- oxy)phenyl MS m/z 397 (trifluoromethoxy)phenyl]

(trifluoromethoxy)p [MH]+ pyridine-2,6-diamine

henyl]pyridin-2-y1}- (Preparation 13), 1.8

3-methylisoxazole- equivalents lutidine and

A-carboxamide 1.4 equivalents acid
chloride prepared from 3-
methylisoxazole-4-
carboxylic acid.

37 2-chloro-5- LCMS Rt=3.70 | Method A, using 3-[2-

N-{6-Amino-5-[2- (trifluorometh | min chloro-5-

chloro-5- oxy)phenyl MS m/z 413 (trifluoromethoxy)phenyl]

(trifluoromethoxy)p [MH]+ pyridine-2,6-diamine

henyljpyridin-2-y}- (Preparation 11), 3.0

3-methylisoxazole- equivalents lutidine and

4-carboxamide 1.1 equivalents acid
chloride prepared from 3-

| methylisoxazole-4-

carboxylic acid.

38 2- LCMS Rt=3.11 | Method B, using N-(6-

(difluorometh | min amino-5-iodopyridin-2-

N-{6-Amino-5-[2-
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ne). Stirred for 3 hours.
Reaction performed in a
round-bottom flask.

40 4- LCMS Ri=2.88 | Method B, using N-(6-

N-[6-Amino-5-(4- fluorophenyl | min | amino-5-iodopy.ridin-2-

fluorophenyl)pyridi MS m/z 313 yl)-3-methylisoxazole-4-

n-2-yl]-3- [MH1+ carboxamide

methylisoxazole-4-
carboxamide

(Preparation 15), 4-
fluorophenyl boronic acid
and 0.1 equivalents
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N NO NH2 A
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Ar Data Prepar

atdrbogamide
t he gener al
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drorbhie avid bad 0.1

at i.on :
AsHeris Rallrdym
t8trBkis(triphenylphosphi

me)y$titved mt 80°C for 2
-4- net hyl -
[ ‘e-

42chl oride prep
net hyl -1, 2, 5-

N-[BCAShincRAS1[g-
(difluoromethyl)ph
enyl]pyridin-2-yl]-3-
methylisoxazole-4-

carboxamide

ared from 4-

oxadi azol e 2
(difluorometh

yl)phenyl

I REE80 d¢

.68 (s, 3H), 3-carboxylic

min
MS m/z 345
[MH]+

"HNMR (CDCls):
2.61 (s, 3H),
4.25 (brs, 2H),
6.50 (brt, 1H),
7.34 (d, 1H),
7.40 (d, 1H),
7.56 (m, 2H),
7.69 (d, 1H),
7.80 (d, 1H),
7.86 (brs, 1H),
8.83 (s, 1H)

MENE B &t FN-(6-
amino-5-iodopyridin-2-
yl)-3-methylisoxazole-4-
carboxamide
(Preparation 15), 3-
equivalents 2-[2-
(difluoromethyl)phenyl]-
4,4,5,56-tetramethyl-1,3,2-
dioxaborolane
(Preparation 31) and
0.08 equivalents
palladium
tetrakis(triphenylphosphi
ne). Stirred at 80°C for 3
hours. Purified by
column chromatograp_hy,
eluting with 70:30 ethyl
acetate:heptane.
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4.42 (br s, 2H), chloride prepared using 7.27-7.46

(m neat thionyl chloride at 4H), 7.68 (d, 50C for 16
WO 85820 H), 8.96 (br s, 1 H) 45 2-chl or o- 5-POTIAHRP08/001050

Rt =3.52 Method A, using 3-{2- N-[6-Anm no-5-(2- '

met hoxyphen mn chloro-5 chloro-5- yl Ms mz 360

nmet hoxyphenyl ) pyri di ne- net hoxyphenyl ) pyr [IVH +

2,6-diamne (Preparation idin-2-yl]-4-nmethyl- 1), 2

equi val ents | utidine EX8MIBEgwadi azole- and 1.5

eqw valents acid 3-car boxam de chl oride prepared from
-[2-(hifBroncmethoxy) o Yipwidiandsyli-8-methylisexazele-4-

chlorlde prepar ed u3|§§%%2§&@¥%hlonyl chloride at 50C
for 16 hours. 46 2- L 7 Method A, using 3-(2-
N-[ 6- Ami no-5-(2- chl orophenyl mn

chl or ophenyl ) pyri di ne- chl orophenyl)pyridi M5 niz 330
2, 6-di am ne (Preparation n -yK?ﬂA nmet hyl - [IVH + 5)
and 1.1 equivalents & adilazol e- acid chloride
prepared 3- carboxan1de H om ynﬂﬂhyl 1,2,5

oxadi azol e- 3-carboxylic _agjd. irred for 18 hours.
Further 0.4 [ 9 d chloride and 0.5
equi val ents WO 2008/ 13586 B2008/ 001050 74

| uti di ne added and §t|rre- 24 hours. Further 0.2
equi val ents acid

a) Oxalyl chloride (1.46 g, 11.5 mmol) was added to a slurry of 3-
methylisoxazole-4-carboxylic acid (0.50 g, 3.93 mmol) in dichloromethane (30
ml). Two drops dimethylformamide were added and the reaction left to stir at
room temperature for 18 hours. The reaction was concentrated in vacuo and
azeotroped with dichloromethane. The residue was dissolved in CH3CN to
make a 1M solution. 2.5 ml of the 1M solution of acid chloride (2.50 mmol) in
CH3CN was added to a cooled solution of the 3-[2-
(trifluoromethoxy)phenyl]pyridine-2,6-diamine (Preparation 2, 0.50 g, 1.86
mmol) and lutidine (0.33 ml, 2.97 mmol) in CHsCN (30 mi). The reaction was
warmed to room temperature and stirred for 19 hours before concentrating in
vacuo. The residue was taken up in ethyl acetate and washed with a
saturated aqueous solution of NaHCOs before concentrating in vacuo. The
residue was purified by silica gel column chromatography eluting with 15:85 to
50:50 ethyl acetate:heptane to afford the title compound (0.565 g, 80% yield).

'HNMR (ds-DMSO): 2.42 (s, 3H), 5.34 (br s, 2H), 7.30 (d, 1H), 7.39-7.54 (m,
5H), 9.55 (s, 1H), 10.40 (br s, 1H)

LCMS Rt=3.10 min

MS m/z 379 [MH]+

~ b) N-{6-Amino-5-[2-(trifluoromethoxy)phenyl]pyridin-2-yl}-3-methylisoxazole-4-

carboxamide can also be prepared according to the following method:
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and 0.3 equivalents lutidine added and stirred for 20
hours. 47 2-chloro-5- LCM5S Rt=3.61 Method A, using

WOR0F13586[ 6- Ami no- 5- (2- fl uorophenyl m n chl orP§TEB2008/001050

chloro-5- MS niz 346 [M- A uorophenyl) pyri di ne-
To a&h%%ﬁ?n%%%ﬁy%p&%f qarggﬁél g %§t58 g, 20 mmol) in
|sopr§p§a %;(ig .‘28‘?!9} ﬁ/g%aa?o‘édctﬁio%l ﬂ'goﬁﬂé?ﬁﬁ‘ﬁj 1.47 ml, 20 mmol)
and theadaation tedtarhiobrodd ifor 5 houm b&bre cedlirfgoio v®m hour s.
tempsyaturat 15 Pin sadion was areed eippBe o6t goitlion of 3-42-
(tnfm?vnéa{cfs&s éﬁél d‘]byﬁdjlﬂb@as%f"éin@reG(Préﬂé&‘aYéh62“455@9' fl6.9

and stirred for
mmad), andi2@ludidine (BRBIRE3IME B2 mod) i) isepropylacqtate23 ml).

The ecigp idkeattiad af ioots ihBefTRIRE ROtk Aiid wnich 2
slurriﬂﬁld%qébfﬁbé@ﬁh)sédlb v étéﬁbeﬁlcﬁw 6f [Wtigitients/drEEIRBAAGL 2098 w/w
-2-yl]-4- methyl- , 1.6 equivalents

cntrlc1ac,zd Glﬁmé)uwaa @ﬂ@ledammob@%c mixivireisheee her 10 ayoutesl ent

etod, SAELRUGL T D e el s s

bicaoadicagsiLioR (4&niRxydtec Mna(lﬁﬁ! th@n&26uced in volume to 16
PCT/ |1 B2008/ 001050 . 75

. ml. Tglyanewas 2een pegad (2x46 ml)'_gnd the volL(Jme reduged again to

20mi. The resultant white solid was collected by filtration, washed with toluene
(10 mi) and dried to afford the title compound in 46% yield. The white solid
(2.1 g) was slurried in toluene (10 ml, 5 ml/g) and heated to reflux to form a
solution. The resultant solution was cooled to 0 °C and granulated for 1 hour.
The solid was collected by filtration, washed with toluene (6 mi, 3 ml/g) and
dried overnight to yield 1.8 g of crystalline material.

t

The following examples of the general formula:
O CcH,
HN \ N N
| N N\OI

Z > NH

2

Ar

were prepared by methods analogous to Methods A or C, as described for
Example 1 and 3 above. Unless otherwise noted, preparation details are as
described for the method referred to.

Example No. Ar Data Preparation Information
Name

44 2,5- LCMS Ri=3.39 | Method C, using 3-(2,5-
N-[6-Amino-5-(2,5- | dichlorophen | min dichlorophenyl)pyridine-




2H), 7.39 (d,

di chl or onet hane.

1H,

10.83 (br s,

1

49 2,4- LCVS Rt=3.41 Method C, using 3-(2, 4-

WONOPE13A$A6N 0- 5-

di chl or ophenyl ) pyri di ne- dithl orophenyl ) pyri

264 2 A-diam

(2,4- dichlorophen mn

nae LDr annr:\ din-2 \II

PCT/TB2008/001050
yl M5 iz
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1,28coxhdistdler eq
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N- { 6- Ami no- 5-

(trifluoronet

IV ¢ equi val erM%én/é 36f' 2 5]

vared from 44 M rboxam de
{oxadi azol e 2[6gﬁ 3H),
4.39 (br s, 2H) for 27

aphy! 10 ““‘#@ﬁ?{aﬁdp Hm

Lraphy 1 H)
?5 )USI n
h m

VB Rt=3.62 Netdm
[2- (trifluorone n
hoxy) phenyl | 4.42 thrfs, @hHonee

8>§aéia§£éﬁél?reparation

7). TR ﬁ@gl adid

bbkmsle p?eparfeide‘obm 4-
MeifL! 2 5 Sxadiazole-

33ce{r80xylic acid. Acid

hlexigp prepared using

oxy) phenyl M nfz 380 pyrl % di aﬁ‘h
hony T oyri di B2 y1 o [ M £ A7 48T 1 o hBgit thiony chioride at
4-net hyl -1, 2,/5- equi val ent4$1)l piesdidne ango°C for 16 hours.
oxadi azol e- 34 1.25 equi vz?l ents acid carboxam de
chloride prepared from 4|Hbnh§O61(bpSse- pxadi azol e-
3-carboxylicjacid. 5 Exanphe 51
N-[ 6+ Ami no- 5- (2, 5-dichl ofo- 3- net hoxyphe
45 nyl ) pyri di n- 2-2¢etlofb-Bet hyILCMS Rt53.52xad Methdd A, using 3-(2-
- 3-car boxam de 2008/ JL35.826 PCT/ | B2 p08{ 001050 76 O
N-[AmigQ-5/(&- | methoxyphen | min chloro-5-
chloro-5- yl MS m/z 360 methoxyphenyl)pyridine-
methoxyphenyl)pyr [MHI+ 2,6-diamine (Preparation
idin-2-yl]-4-methyl- 1), 2 equivalents lutidine
1,2,5-oxadiazole- and 1.5 equivalents acid
3-carboxamide chloride prepared from 4-
methyl-1,2,5-oxadiazole-
3-carboxylic acid. Acid
chloride prepared using
neat thiony! chloride at
50°C for 16 hours.
46 2- LCMS Ri=8.47 | Method A, using 3-(2-
N-[6-Amino-5-(2- | chlorophenyl | min chlorophenyl)pyridine-
chlorophenyl)pyridi MS m/z 330 2,6-diamine (Preparation
n-2-yl]-4-methyl- [MH]+ 5) and 1.1 equivalents

1,2,5-oxadiazole-

3-carboxamide

acid chloride prepared
from 4-methyl-1,2,5-
oxadiazole-3-carboxylic
acid. Stirred for 18
hours. Further 0.4
equivalents acid chloride

and 0.5 equivalents




~NNO NH2

WO 988/E358%6r ed |
hpurs.
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N-[6-Amino-5-(2,3- | 5- min dichloro-5-
dichloro-5- methoxyphen | MS m/z 394 methoxyphenyl)pyridine-
methoxyphenyl)pyr | yi [MH]+ 2,6-diamine (Preparation
idin-2-yl]-4-methyl- 8), 1.6 equivalents
1,2,5-oxadiazole- 'HNMR (ds lutidine and 1 equivalent
3-carboxamide DMSO): 2.51 acid chloride prepared
(s, 3H), 3.79(s, | from 4-methyl-1,2,5-
3H), 6.90 (d, oxadiazole-3-carboxylic
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Ijl)-INWRI |'R|'e N e
whremategmpby. A

2 above.
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Dat a Preparat|on | nformati ﬂﬂ)m Nane 53 2- LCMS Rt =3. 22
Met hod A, usipg 3-(2- N [~Aino-5-(2- [chl orophenyl
50m n chlorophepyl’) pyridine-| CMS Rt=3.62 | Method A, using 3-[2-
N-{6-Amino-5-[2- (trifluorometh | min (trifluoromethoxy)phenyl]
(trifluoromethoxy)p | oxy)phenyl MS m/z 380 pyridine-2,6-diamine
henyl]pyridin-2-yl}- [MH]+ (Preparation 2), 1.32
4-methyl-1,2,5- equivalents lutidine and
oxadiazole-3- 1.25 equivalents acid
carboxamide chloride prepared from 4-
methyl-1,2,5-oxadiazole-
3-carboxylic acid.
Example 51

N-[6-Amino-5-(2,5-dichloro-3-methoxvphenvl)pvridin-2-v|]-4-methvl-1 ,2.5-

oxadiazole-3-carboxamide




chl orophenyl ) pyridi MsS mlz 340 [M- 2, 6-di am ne
(Preparation WO 2008/ 135826 PCT/|B2008/ 001050 78
WOR008/1353261- et hyl -1 H 5) and 1. 05 equi val ent s PCT/IB2008/001050
pyrazol e-5- acid chloride Prepared carboxam de from
l-ethyl -1 H pyrazol e-5-car bgxyl i acid. 54
2-chloro-5- LCVS Rt =3.38 Mefho , using 3-(2-
N-[ 6- Am no-5-(2- fluorop Yy ¥ n chl oro-5- chl oro-5-
MS mlz 360 fluorophenyl)py(i dyng- fluorophenyl)pyridi
[ MH + 2, 6-di amine (PrepafatNon "n-2-yl]- 1 -ethyl- 1
H 3) and 1.1 equival ent Spyyazol e-5- acid chloride
prepared carboxani de from 1-etthyl -1 H
pyr azol e- 5- car boxylic 55 2-chloro-4- LCMS
Rt =3. 35 Met hod B, usmg = N[ 6- Ami no- 5- ( 2-
5 fluorophenyl mn am no~5- |odocﬂyr|d| n-2- chloro-4- M
I f I Wl
R et s e e G A A ot
thioryt)Ghl@ridepytGira) at 50°6Hbor1<& HetdirsuoAdpribey 3 mt axblyk ahiodide
05 equi val ent
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56 2,5- LCMS Rt =3.58 Method B, using

10 azecptrcp;mdgmmhodsh loromethranshi dihepresidus (0. 134 g, 0.915 mmol) was
assBgROOLBEREY] o' e aEhel 8PNV 6l el dBicidps
metﬁcﬂm‘rmwmytﬂldme 2,6-diamine (Preparation 4, 0.200 g, 0.704 mmol) in
anhydrous pyridine (10 mi). The reaction was heated at 60°C for 24 hours. A
further 0.88 equivalents of the acid chloride in CH3CN (0.091 g, in 1.2 ml) was

15 added and the reaction stirred for a further 24 hours at 60°C. ~The reaction

was partitioned between dichloromethane and a saturated aqueous solution

of NaHCO; before drying over Na,SO4 and concentrating in vacuo. The

residue was purified by silica gel column chromatography eluting with 5:95 to

30:70 ethyl acetate:heptane to afford the title compound (0.050 g, 18% yield).
20 'HNMR (ds-DMSO): 2.51 (s, 3H), 3.90 (s, 3H), 5.62 (br s, 2H), 6.96 (d, 1H),

7.26 (d, 1H), 7.31 (s, 2H), 10.65 (br s, 1H)

LCMS Ri=3.51 min

MS m/z 394 [MH]+

Example 52
25 N-[6-Amino-5-(2-chloro-5-methoxyphenyl)pyridin-2-yl]-1-ethyl-1H-pyrazole-5-

carboxamide
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NH
Cl
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HoC-
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1 H pyrazole-5- (Preparation 17), 2,5- carboxam de
di chl or ophenyl boronic acid, 1.05 equivalents WO
WO9081358%826 PCT/ | B2008/ 001050 79 cesi um car BSTABa00&(§1050
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dichloromethane (10 ml) and water (10 ml). The organic was dried (MgSQy,)
and concentrated in vacuo. The residue was purified by silica gel column
chromatography eluting with ethylacetate:heptane 1:3 to 3:1 to furnish 30 mg
white solid as the desired compound.
MS m/z 372 [MH]+
'HNMR (CDClg): 1.48 (t, 3H), 3.81 (s, 3H), 4.35 (br s, 2H), 4.65 (q, 2H), 6.68

(s, 1H), 6.88 (m, 2H), 7.41 (m, 2H), 7.52 (s, 1H), 7.70 (d, 1H), 8.14 (br s, 1H)

The following examples of the general formula:

0] //CHa
. N
HN :
| N
B
ZSNH

2
Ar

were prepared by methods analogous to Methods A and B, as described for
Examples 1 and 2 above. Unless otherwise noted, preparation details are as
described for the method referred to.

Example No. Ar Data Preparation Information
Name

53 2- LCMS Rt=3.22 | Method A, using 3-(2-
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chlorophenyl)pyridi MS m/z 340 [M]- | 2,6-diamine (Preparation




tetrakis(tri phenyl phosphi
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N-[6-Amino-5-(2- | fluorophenyl | min amino-5-iodopyridin-2-
chloro-4- MS m/z 360 yl)-1-ethyl-1H-pyrazole-
fluorophenyl)pyridi [MH]+ 5-carboxamide
n-2-yl}-1-ethyl-1H- (Preparation 17), 2-
pyrazole-5- chloro-4-fluorophenyl
carboxamide boronic acid, 1.05
equivalents cesium
carbonate and 0.077
equivalents palladium
tetrakis(triphenylphosphi
ne). Stirred for 5 hours.
56 2.5- LCMS Rt=3.58 | Method B, using N-(6-
N-[6-Amino-5-(2,5- | dichlorophen | min amino-5-iodopyridin-2-
dichlorophenyl)pyri | vl MS m/z 376 yl)-1-ethyl-1H-pyrazole-
din-2-yl]-1-ethyl- [MH]+ 5-carboxamide

1H-pyrazole-5-

carboxamide

(Preparation 17), 2,5-

dichlorophenyl boronic

acid, 1.05 equivalents
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chloro-3- MS m/z 360 yl)-1-ethyl-1H-pyrazole-
fluorophenyl)pyridi [MH]+ 5-carboxamide
n-2-yl]-1-ethyl-1H- (Preparation 17), 2-
pyrazole-5- chloro-3-fluorophenyl
carboxamide boronic acid, 1.05
equivalents cesium
carbonate and 0.077
equivalents palladium
tetrakis(triphenylphosphi
ne). Stirred for 5 hours.
59 2- LCMS Ri=3.44 | Method B, using N-(6-
N-{6-Amino-5-[2- | (trifluorometh | min amino-5-iodopyridin-2-
(trifluoromethoxy)p | oxy)phenyl MS m/z 392 yl)-1-ethyl-1H-pyrazole-
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enyl]pyridin-2-yl}-1- [MH)+ 5-carboxamide
ethyl-1H-pyrazole- (Preparation 17), 2-
5-carboxamide (trifluoromethyl)phenyl
boronic acid and 0.077
equivalents palladium
tetrakis(triphenylphosphi
ne). Stirred for 5 hours.
61 2,3-dichloro- | LCMS Ri=3.58 | Method A, using 3-(2,3-
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1H-pyrazole-5- lutidine and 1.5
carboxamide equivalents acid chloride
prepared from 1-ethyl-
1H-pyrazole-5-carboxylic
acid. Acid chloride
prepared using neat
thionyl chloride at 80°C
for 4 hours.
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fluoro-5- oxy)phenyl MS m/z 410 (trifluoromethoxy)phenyl]

(trifluoromethoxy)p [MH]+ pyridine-2,6-diamine

henyl]pyridin-2-yl}- (Preparation 13), 1.8

1-ethyl-1H- equivalents lutidine and

pyrazole-5- 1.4 equivalents acid

carboxamide chloride prepared from 1-
ethyl-1H-pyrazole-5-
carboxylic acid.

65 2-chloro-5- LCMS Rit=3.74 | Method A, using 3-[2-

N-{6-Amino-5-[2- (trifluorometh | min chloro-5-

chloro-5- oxy)phenyl | MS m/z 426 (trifluoromethoxy)phenyl]

[MH]+ pyridine-2,6-diamine

(trifluoromethoxy)p




pyr azol e- 5-

chloride prepared from 1-

f# 1 owed by p

N/ ')L'.Q’)e Df"TI

1
I

car boxani de

-1 H pyrazole-5 carboxylic acid. Purified by
chr omat ography el uting wR(/1500801050

reparative

i sopropyl
WO20p$/83a8%el col umm
et hyl acetate: heptane,
——HRLC 5 Exanple70-WD-20
hengljpyidin-2-yl}- JF
_ Am no-5¢(2,3,5-tric
1 ettNKLle H pyr azol e- 3- car

6-.Am no- 51
carq mlgeH_ pyr
met hod anal o

Exanple 4 ab
1-nmethyl- 1

pyrawe 5l ¢ d

(2,3,5-tric
zol e-3- car
;ous to Meth
bve, using a
+ pyrazol e- 3¢

\=4 IV T

Nl or ophenyl ) py
boxam de

nl or ophenyl ) py
poxan de was p
bd D, as 10 de
cid chloride p
carboxyllc ac

0 ~N

| ,
Z%reparaiion 11%, 3.0
Fb&iPaénis jutidinB®ind
HN NNCH3 |IN
1.1 equivalents acid

Lé@gv% pigpared Fom 1-

&thly bﬂel pfy@ézole 5~
rep are from

@arbtpmgllc acid.

e onoarl + Lo a e Al ot
resar vty prouuct

5 was pU'IIIUu uy st gcr cottm
chr omat ogr aphy, el uti ng wi th 60:40 et hyl
acet ate cycl ohexane. 'HNMR (d6-DVBO): 3.95 (s, 3H),
%578 (br s, 2H), 6.79 (s, 1 H), 7.32
The (leomng_yxamp qfdhegenpralfomulgs 1 H, 7.86 (s, 1 H,
9.02 (br s, 1 H 15 Exanple 71
N- 16- Am no- 5- (2, 5-di chl orophenyl ) pyridin-2-yll-1,2,5-0
xadi azol e- 3- car boxam d8H3C CH
7/ 3
N
HN \ /N
)
o
NH,
Ar
10 were prepared by methods analogous to Method A, as described for Example

1 above. Unless otherwise noted, preparation details are as described for the

method referred to.

Example No. Ar Data Preparation Information
Name
66 2- LCMS Ri=3.62 | Using 3-(2-
N-[6-Amino-5-(2- chlorophenyl | min chlorophenyl)pyridine-
chlorophenyl)pyridi MS m/z 356 2,6-diamine (Preparation
n-2-yl]-1-isopropyl- [MH]+ 5), 1 equivalent lutidine
1H-pyrazole-5- and 0.6 equivalents acid
carboxamide chloride prepared from 1-
isopropyl-1H-pyrazole-5-
carboxylic acid. Stirred
for 18 hours. Further 0.4
equivalents acid chloride
added. Stirred for 18
| hours.
67 2-chloro-5- LCMS Rt=3.58 | Using 3-(2-chloro-5-




O HNNO NN

NH2 C

20

N-[ 6- Ami no- 5- (2, 5-di chl orophenyl ) pyridin-2-yl]-1,2,5-0

WOH08/ B2¥6e - 3-

car boxani de was prepared by a nm#iHI$2008/001050

anal ogous to Met hod A, as 83c|escri bed for Exanpl e 1

ahava Heina 2 (29 L A~ hanyvl ridi nn
N'[ﬁr‘g{mfi?égi r“épaf}%fPBﬁe'ﬁ', 1ml§‘;w val }e;ty I ufppacpﬂ‘@rgﬁayridme-
chiefgibval ent aci d chloride | jpseparsg from

1, 2, 5- oxadi az

fluerpphens)pyrrigh 35

ol e-3-carboxXylic acid. 25

O [MH+ WO

I0bH4135826 P(

QC?\;gIaRI'PIL‘Ig (?I_DArfeparatlon

") BR0NET @qmﬁ‘aﬂents

| Ilow ng exanplies of the gengra
'Zé}ﬁklil"g&%ogﬂ' N2 Ar were |prepared by e ﬁq@dgﬂgﬁaqa Qmed
THipyrdkjléed A, |as described for Exanple lro?ﬁ’q\'@o @ngﬁq_
ot herwi se notled, preparat|ion details ane as descr
carpgxamife nethod referred|to. Exanpl e NoPpymzobecarboxylic
Preparation Iinformation [(Name 72 2,5- L Usi ng
3-(2,5- N[6-]Am no-5-(2,5- dichl oropheny =3.36 mn
68 di chl orophenylz pyri di ne- |diGMB@RepBMY | Lminig 8ijp- M
m z 349 e (Preparation 2-yl]isoxazole-3-
N-{ppino7g-| 22 e %r@w@gw I|0BiNdi ne  car boX&ifiHaeoragioxy)phenyl]
(triffBrOMRHSSY T 3)phenyl MS m/z 406 pyridine-2,6-diamine
phenyl]pyridin-2- [MH]+ (Preparation 2), 1.32
yl}-1-isopropyl-1H- equivalents lutidine and
pyrazole-5- 1.10 equivalents acid
carboxamide chloride prepared from 1-
isopropyl-1H-pyrazole-5-
carboxylic acid.
69 2-chloro-5- LCMS Rt=3.91 | Using 3-[2-chloro-5-
N-{6-Amino-5-[2- (trifluorometh | min (trifluoromethoxy)phenyl]
chloro-5- oxy)phenyl MS m/z 440 pyridine-2,6-diamine
(trifluoromethoxy) [MH]+ (Preparation 11), 3.0

phenyl]pyridin-2-
yl}-1-isopropyl-1H-
pyrazole-5-
carboxamide

equivalents lutidine and
2.5 equivalents acid
chloride prepared fron;n 1-
isopropyl-1H-pyrazole-5-
carboxylic acid. Purified
by silica gel column
chromatography elting
with 40:60 ethyl
acetate:heptane,
followed by preparative
HPLC.

Example 70




10

15

20

25

chloride prepared from isoxazol e-3-carboxylic acid.
73 2-chloro-5- LCMS Using 3-(2-chloro-5-
WONIPEL3ABAONO- 5- (2- met hoxyphenyl Rt=2.69 nin PCT/IB2008/001050
met hoxyphenyl ) pyridine- ch$boro-5- I\/B nmz 345
'

Diazdetsl’

eqU| val ent s acid car@mqhﬁmézhl ori de prepared from

i soxazol e- 3- car boxyl |__m_74 2- chl orophenyl LCMS

Usi ng 3-(2- N-[6Amno-5(2 Rt=3.41 mn

chl or ophenyl ) pyri di ne henyI )pyridin-2- M5 mz
315 2, 6-di am ne (Preparat| )FI i soxazol e-3- [IVH + 5)

and 1 equivalent acid
fromisoxazol e-3-carb
PCT/ |1 B2008/ 001050 86
Further 0.5 equivale
acid chloride added stirred for 4 hours.
Further 0.34 equiv dt'ents ¢'utidine and 0.19

N- [62%1@% gﬁ‘? ?rgdhlﬁ’?rsgﬂheﬁin ndﬂfégﬂh ﬂﬁ:@&l‘g’é i ?S/Eéﬁle-%g

carbbxamidea:wa® prepared by a method analogous to Method D, as

r boxam de chl ori de prepared
dg:‘ WD 2008/ 135826
t

éStirred for 18 hours.
idine and 0.4 equivalents

ci

described for Example 4 above, using acid chloride prepared from 1-methyl-
1H-pyrazole-3-carboxylic acid. The resulting product was purified by silica gel
column chromatography, eluting with 60:40 ethyl acetate:cyclohexane.

"HNMR (ds-DMSO): 3.95 (s, 3H), 5.73 (s, 1H), 5.78 (br s, 2H), 6.79 (s, 1H),
7.32 (d, 1H), 7.39 (d, 1H), 7.81 (s, 1H), 7.86 (s, 1H), 9.02 (br s, 1H)
Example 71
N-[6-Amino-5-(2,5-dichlorophenyl)pyridin-2-yl]-1,2,5-oxadiazole-3-
carboxamide

Cl

N-[6-Amino-5-(2,5-dichlorophenyl)pyridin-2-yl]-1,2,5-oxadiazole-3-
carboxamide was prepared by a method analogous to Method A, as
described for Example 1 above, using 3-(2,5-dichlorophenyl)pyridine-2,6-
diamine (Preparation 7), 1 equivalent lutidine and 1 equivalent acid chloride
prepared from 1,2,5-oxadiazole-3-carboxylic acid.

LCMS Rt=3.24 min
MS m/z 350 [MH]+



HN O N N NH2 Ar were prepared by nethods anal ogous
to Methods A and D, as described for Exanples 1 and 4
WO90%/ B5820n| ess ot herwi se not ed, preparation déCAVIB300§{0@1050
as 10 described for the nthod referred to. Exanple
g?. Ar Data (ﬁzﬁ[latlon for tlon Name 75 2,5- LCMS
The igllowingieXapRiss %QPHSF% 8- N[ 6- Ami no- 5- (2, 5-
di chl orophen m n di chl or@phenyl ) pyri di ne-
di chl or ophenyl ) pyri vyl mg 349 2, 6-di am ne
(Preparation din-2-ylHNso¥azgle- [MH+ 7), 2
equi val ents lutidine 5Sgcar amde and 1.5 -
equi val ents aci d chl ofji dg prepared from
i soxazol e- 5- carboxyl i c~~aeyd. 76 2-chloro-5- MS m z
345 Method A, using 3-(2- N-6-Am no-5-(2- methoxyphen
[ MVH + chl oro-5 WD 2008/°'135826 PCT/ | B2008/ 001050 87
werecﬁrbBRFe%Yﬁetﬁ@d@ aNAIRBNE td MEtheH e -as@édteigaienEkample
6-di am ne (Preparation
1 abpyi.nUnlags] @tb@maern@ieda praparatiopdetails) arecasdesariesHos the

5 carboxami de 4.33 (br s, 2H), and 1.5
meth&ﬁ'dj a'?eecilr aC| d 6.78-6.84 (m chI ori de prepared from

zal o 2 H 1.
T YAY) \Q, I\U.LUI < J \JC( TI \.a L
Exaéi'élf";? N9‘ur| tied bifsilica gel bf' PS%P?@'f'%ﬁﬁﬂ{matw"
Nar‘éErorratography L H, 8.32 (s eIutlng wth 1 H), 8.60
di chl oromet hane, follpwed 1 H) by preparative

72 HPLC. 2,5- LCMS | Using 3-(2,5-
N-[6-Amino-5-(2,5- dichlorophenyl | Rt=3.36 min | dichlorophenyl)pyridine-
dichlorophenyl)pyridin- MS m/z 349 | 2,6-diamine (Preparation
2-yllisoxazole-3- [MH]+ 7), 2 equivalents lutidine
carboxamide and 1.5 equivalents acid

chloride prepared from
isoxazole-3-carboxylic

acid.
73 2-chloro-5- LCMS Using 3-(2-chloro-5-
N-[6-Amino-5-(2- methoxyphenyl | Rt=2.69 min | methoxyphenyl)pyridine-
chloro-5- - MS m/z 345 | 2,6-diamine (Preparation
methoxyphenyl)pyridin- | [MH]+ 1), 2 equivalents lutidine
2-yllisoxazole-3- and 1.5 equivalents acid
carboxamide chloride prepared from

isoxazole-3-carboxylic

acid.
74 2-chloropheny! | LCMS Using 3-(2-
N-[6-Amino-5-(2- Rt=3.41 min | chlorophenyl)pyridine-
chlorophenyl)pyridin-2- MS m/z 315 | 2,6~diamine (Preparation
yllisoxazole-3- [MH]+ 5) and 1 equivalent acid
carboxamide -chloride prepared from

isoxazole-3-carboxylic




10

77 2- LCVB Rt =3.
N-[ 6- Ami no- 5- ( 2-
WOcHIEISBeeny| ) pyr

315 dianine (Preparation 5§ n-2-yl]isoxazol e-5-

B¥ c\pgr c\rl f Fom i env:\-/nl Q

AanAd A~ A r\hl r\rl
o

08 Met hod A,
chl or ophenyl
i di ne-2, 6-

mn

car hr\v:\_m do

usi ng 3-(2-
chl or ophenyl ) pyri dICTRIB2¢8201050

[ MH] +

“UATTa MUI

3-carboxylic aci
equi val ents |uti
chl ori de added 9§
m z 383 Met hod

trichl orophen [N
i soxazol e-3-carh
(d6- acid. Purif
DVMSO): 5.67 (br

s, 2H), 7.35- el
4H), ethyl 7.83
(s, 1 H, 10.66
PCT/ 1 B2008/ 00105
general fornmul a:
prepared by neth
descri bed for H
chl ori de preparg

DOU/NUATTIT Jge H

d. Stirred for
di ne and O.
nd stirred

), using acid
M| + chl ori de
oxylic
ied by silica gel

flor

(s, 1 H,
(br s, 1 H)

0 CH3 HN

d from1l-nethyl-1 H

1,2,3-triazol e-§

18 hour
37 equi val ent, 381 &
18 hourq. %@&2, g’rtg_er

N- [ 6-"Ami ng-esuivalents lutidine and
prepared fr 2, 3,5- vyl.
trichl or ophenyl )gg]'/l‘}ie fllﬁk?s@ts}éc'd
di n- 2
col utm chr omat ogr aphy, _
uting with 20: 80 to 60: 4®timegdo fhours.

acet at e: cycl oh %@B\%‘r 0.5 Zauivalents

5 WD 2008/ 1
0O 88 5 The flol | ow ng eX3autidias adt ¢.he
N NN NH2
ods anal ogous to Met hods
ixanpl es 1 and 3 above,

i ag,, SHapddouTs

-ShidridePxdded 8nd

5-car boxam de

Ar were

equivalents agid chioride
US| o gBhP&trfed for 20

-carboxylic acid (Prepardtduss 34).

nl acc Nt hnraa
T C oI A\ A | T

\ l. o
LAYZ \VALBE=AY

not-od
ot TUh

The following examples of the general formula:

0
o
HN ~
| N
B
7 >Nh,
Ar

were prepared by methods analogous to Methods A and D, as described for

Examples 1 and 4 above. Unless otherwise noted, preparation details are as

described for the method

referred to.

Example No. Ar Data Preparation Information

Name

75 2,5- LCMS Ri=3.24 | Method A, using 3-(2,5-

N-[6-Amino-57(2,5- dichlorophen | min dichlorophenyl)pyridine-

dichlorophenylpyri | y! MS m/z 349 2,6-diamine (Preparation

din-2-yllisoxazole- [MH]+ 7), 2 equivalents lutidine

5-carboxamide and 1.5 equivalents acid
chloride prepared from
isoxazole-5-carboxylic
acid.

76 2-chloro-5- MS m/z 345 Method A, using 3-(2-

N-[6-Amino-5-(2- methoxyphen | [MH]+ chloro-5-




10 preparation details are as described for the nethod
Exanpl e No. Ar Data Preparation

Name 79 2,4- LCMS Rt =3.46 Met hod®CA/IBA&i8E1050
3-(2,4- N[6-Amno-5-(2, 4-8di chl orophen m n

referred to.
WO 20081338261 on

n

di-chl-or nr\hgn

—dichlorophen
chloy@§-2 6- di an

methB&/deny oy

idin2-yl hsd@zals-d

50%Een refl ux

d@us

di chl or ophen
di chl or ophen
(Preparation
equi val ent ag
at 60C. 5-ca
preparative

C, using 3-(
di chl or o- 5-

met hoxypheny
2, 6-di am ne

2 equi val ent

77 5-car boxani d
bt
chlosbplesropgris

329 di an ne
n-23figotedita
carbdxaiigd at 6

5 _%r%@

1) nyrl dine

P equi val ent
ole- and 2
chl ori de.
ed for 2 hou
ng 3-(2, 5-
m n di chl or
1) pyri yl M
L di n-2-yl]-
id 1 H1,2
r boxam de for
HPLC. 81 2, 3t
2, 3- N-[6-An
nethoxyphen
L)pyridine-
Preparation
5 acid 1 H
DC WD 2008/ 1
22t or 1.5 ho

pyri di ne- 2,
Preparation
ent acid 1
DC

e ( Pr epar at i on

RANARSY
SB.i7dr(ed3Kipr 18
~-80 2,5-. L(
Sy Ny
OpI78R AL gu

5 mz 363 2,
12Hi3t619$ (s,[ MH]

(111 CﬂHPWO% N

ophenyl
SMSm/DBdpheny
n-2-yl]-1-

b3-triazo

My

d|n2yl

013)1
S

no- 5- é%é%

T"th_ g'amfl )

118) 3-tri azol ¢

mn

Ully

] méﬂmﬁb@nﬁ) pyrlalne-

.2 ,6-diamine (Preparation

id
HoLBrequinal&s lutidine

Nsrgﬂ %Béqzu7ivalents acid

Néhioride prepared from
di am ne

43@@@!@-31ce}rboxyhc

he&cg%' gﬁmfiéﬁ 'bryrs‘?lfjca gel

Fedfima. &ﬁoh%‘tcb’grdphy
m n di ¢chl or o-

eluting with

pé‘.&rtnﬁ;r/?r{m 5, fpllowed

-b)Spm‘pamaﬁi\daeHPLC.

| INghidrdphienyl)pyridine-2,6-

I dipmimej (Prepandiion 5)

4% Bt
prepared from isoxazole-
3-carboxylic acid. Stirred
for 18 hours. Further 0.4
equivalents lutidine and
0.37 equivalents acid
chloride added and stirred
for 18 hours.

78

N-[6-Amino-5-
(2,3,5-
trichlorophenyl)pyri
din-2-yl]isoxazole-

5-carboxamide

2,3,5-
trichlorophen

vl

MS m/z 383
[MH]+

"HNMR (dg-
DMSO): 5.67 (br
s, 2H), 7.35-
7.43 (m, 4H),
7.83 (s, 1H),
8.77 (s, 1H),
10.66 (br s, 1H)

Method D, using acid
chloride prepared from

isoxazole-3-carboxylic

.| acid. Purified by silica gel

column chromatography,
eluting with 20:80 to 60:40 |
ethyl

acetate:cyclohexane.
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5-carboxam de for 1 hour. Purified by preparative

HPLC. 83 2-chloro-5- LCMS Rt =3.15 Method C, using
WOR0F13586[ 6- Armi no- 5- (2- nmet hoxyphen ni n chl or 3/1B2008/001050

chloro-5- yl M5 mz 359 ne¢thoxyphenyl ) pyri di ne-

t hoxyphen 6-di am ne (Preparation

The ﬁlioﬁ‘”ridg \élgf'e‘%/fﬂi)[?% érfami Ugqui val ent acid 1
H-123tr|azole- chloride. &yirred at 60C
5- carboxam de for 1 hour, Pu,(ll?l ed by preparative
HPLC. 84 2,3,5- LCVS RINS. 2 Method C using 3-(2,3,5-
N-[ 6- Ami no-5- trichlor e wf N
trichl orophenyl)pyridine- (2,3,5- yl M5 nlz 397
2, 6-di am ne (Preparati Wi chl orophenyl ) pyri [ MH +
6) and 1 equival ent aci di h-2-yl]-1-nethyl -
chloride. Stirred at 6 1 H1,2 3-triazole- for 1

| werd‘pké’paréﬂlg?/fmémd@m arﬁal@@éli@ibﬂl‘néﬂl@odﬁ AP@E@U R &&dﬁbe&&or

44 Met hod C, using 3- rﬁéﬁé Am no- 5-[ 2-
Examplest1 aoe chabaveyi ysing ﬁnfﬂlqj@lcblﬁéldﬁd%?))p {ropp1 methy -1H-
m VA
12, SRR AT PRI, 4, R oppyise note
prepafitiopadetbiloare?as doaderibedlfonthdymethoditrdferred-toequi val ent
acid chloride. triazole-5- Stirred at 60C for 1 hour.

ExdinpfeoMam de Pyl fied by pppgrative HPLBy %p%tlon Information
2-chloro-5- LCVMS Rt =3. 17| Met hod C, usi ng

NarBe0s/ 135826 PCT/ 1 B2008/ 001050 90 _N-[ 6 Ai no- 5- (2-

hl Aar o 2 245 [ AN

79 11 uor ophenyl | B/ dimer 5. GLCNSEsRAEy| MShsdin. Howe @4
N-[d- Wrﬂﬁéfﬂi(z‘i@n Bchidrophihl 1 Fnifet hyl - and élcﬁﬂﬂbtﬂg%ﬁéﬂfpyndme-

acid 2|3-triazole-|chloride. Stiyred at
dlchlorophenyl)pyn yl MS m/z 725 2,6-diamine (Preparation
din-2-yl}-1-methyl- [MzH]+ | 10), 2 equivalents lutidine
1H-1,2,3-triazole- and 2 equivalents acid
5-carboxamide | chloride. Stirred for 18

hours at 50°C, then
refluxed for 2 hours.

80 : 2,5- LCMS Ri=3.27 | Method C, using 3-(2,5-

N-[6-Amino-5-(2,5- | dichlorophen | min dichlorophenyl)pyridine-

dichlorophenyl)pyri | yl MS m/z 363 2,6-diamine (Preparation
din-2-yl]-1-methyl- [MH]+ 7) and 1 equivalent acid

1H-1,2,3-triazole- chloride. Stirred at 60°C

5-carboxamide for 1 hour. Purified by

preparative HPLC.

81 2,3-dichloro- | LCMS Rit=3.46 | Method C, using 3-(2,3-
N-[6-Amino-5-(2,3- | 5- min dichloro-5-

dichloro-5- methoxyphen | MS m/z 785 methoxyphenyl)pyridine-
methoxyphenyl)pyr | vl [MoH]+ 2,6-diamine (Preparation
idin-2-yl]-1-methyl- ' 8) and 2 equivalents acid

1H-1,2,3-triazole- : chloride. Stirred at 60°C




5-carboxam de for 1 hour. Further 1 equivalent acid
chloride added and stirred for a further 1 hour at
WOs908/1358%¢r i f i ed by preparative HPLC. 87 2,5- AIC@HB30§L001050
LCVS Rt =2. 02 Method C, usi$y 3-(2, 5-
N-[-6 Amm':(2,% 3—m-a—di-ehloro—3—dichl-ero-—3 —
5-CafpPKaRiifhen VS niz 393 met hoxyphenyl ) p far g Bours. Purified by
met hoxyphenyl )pyr yl [MHl + 2, 6-di ami ne é,%* vl HPDC.
idin-2-yl]-1inethyl - 4) and 1 equivale éci d 1
82 H-l 2,3-tri a @e- 1HWWR d:c@ls;ﬂt aJ6ror N‘@th@lCrueinwgai (2-
C 5-¢ bo> de 3.7 for 1 Fur
N- [QF SANPH- ?% ORI ?f am"a chI ori de %h Epp(l‘@n bpﬂgd'%e -2,6-
chlcﬁ’%ﬁ@@ﬂ%rﬂf' rreql for a ﬁ/l§ﬁ1/£@291 H) Fa%h@%Prebd?Qﬂbn 5)
at 60C."" "7.22 (d,, 1 H Purified by s %
n-2ytiy1-methyleol yrm chr omat ogtMply 7. 98 (:ancl mqun\éalgm #rgjd
i 100:0 to 0:100 8.58 (br s, 3H) pe 0
1H'gdcjegéf'%201§ The foll ow ng|exanpl es of t ngﬁlgeﬁg'rér%d at60’c
5-caposdhiide CH3 0 O HNI N N O NH2 A foAd ROWS/ RGTERBoy
PCT/ 1 B2008/ 001050 91 5 were prepared py net hods
anal ogous to|Method A, as described for P@P&‘i%‘l'\ée HPLC.
above, usT g &)1 [zt o =ed
83 of 3- (met ho>;/2rr%rtﬂ§§ﬁl§ iS(gk%ﬁtegqg?b % iC am%d
N-[SAMBbIB et myéthogyptestol enin chloro-5-
chloro-5- yl MS m/z 359 methoxyphenyl)pyridine-
methoxyphenyl)pyr [MH]+ 2,6-diamine (Preparation
idin-2-yl]-1-methyl- 1) and 1 equivalent acid
1H-1,2,3-triazole- chloride. Stirred at 60°C
5-carboxamide for 1 hour. Purified by
‘ preparative HPLC.
84 2,3,5- LCMS Rt=3.62 | Method C, using 3-(2,3,5-
N-[6-Amino-5- trichlorophen | min trichlorophenyl)pyridine-
(2,3,5- vl MS m/z 397 2,6-diamine (Preparation
trichlorophenyl)pyri [MH]+ 6) and 1 equivalent acid
din-2-yl]-1-methyl- chloride. Stirred at 60°C
1H-1,2,3-triazole- for 1 hour. Purified by
5-carboxamide preparative HPLC.
85 2- LCMS Ri=3.44 | Method C, using 3-[2-
N-{6-Amino-5-[2- (trifluorometh | min (trifluoromethoxy)phenyllp
(trifluoromethoxy)p | oxy)phenyl MS m/z 379 yridine-2,6-diamine
henyl]pyridin-2-yl}- [MH]+ (Preparation 2) and 1
1-methyl-1H-1,2,3- equivalent acid chloride.
triazole-5- Stirred at 60°C for 1 hour.
carboxamide Purified by preparative
HPLC.
86 2-chloro-5- LCMS Rt=3.17 | Method C, using 3-(2-




Unl ess ot herw se
details are as described for the
Exanpl e No. Ar Data Prepdi@{liBa¢s/001050

5-carboxylic acid (Preparation 37).
noted, preparation
WORM§ 6¥8%%ef erred to.

Informati on Nane 88 2- LCMB Rt=3.17 Using 3-[2-
J\LIR Amino-5-12 /frlf!urnrmfhﬁn
GCAFVI“T“P@OQOHH HHQVPBRQM&/I 6“” (trifluor drigt®ExS) p
phenyl Ms mfz 409 yr 2385 henyl)pyridine-2,6-
Chloﬁé"\%l ] pyridip-2-yl}- [VH g‘gﬁ?epar gM?OﬂHl?%rop e@, fyn n
fluorplhiengl)pyridi | uti di ne and| (nethoxynet th)an‘sna(Nﬁparatlon 3)
equi val ents{ acid oxazole-4
n-2 ggﬁﬁc'm@%hsg” de. Purified py silica car b%@(%i] ‘&ﬂ% acid
1H- €@r3%1az%tra-, sel col um 4{ 83 (s, 2H), cMmaﬁa@%tﬂrﬁéWat 60°C
1T0tin » (m 5H), wyth 70:30 to 50:50 7.75 (d
5- ca@pxarep:teane. bt hyl acetate. 9.07 (s, 1 fear le)Jflé:L(rlb\e”
s, 1 H 89 2y LCMS R =3.P3 Using 3-(2-
N- [ 6- Ami no- 54 (2- chl or ophenyl min equivalent acid chloride
chl or ophenyl ) pyri di ne- 2, - chl orophenyl adyed dnd Iyﬁarraﬂzfora
359 diamne (Preparation(5), n-2-yl]- M o
equi val ents lutidine (nethoxynethyl)i sfu hpr at 60°C.
equi val ents acid oxazol g-4- 1HNVR (CO
Purified by fl lica carbpxam de 3.66 (%ééﬁ ?ngﬁé%atwe
colum 4.29 (br s, 2H), chromatography| dPlC.ng 4. 83
J$ ')H}l wi-th 6535 tg § 45 7 36 /H@,L 4!—!\, -
87 hept ane: et hyl| 2-8ichII0- ngﬁ Rt=2.09) , | Meitiod &, ugingy3-(2,5-
S (ole H) . WO 2008/ 185826 PCT/ | B200§g; | 92
6916\_9{9&(%5 21,2 180 Ribe GicRidk-=2Q
dichloro-3- methoxyphen MS m/z 393 methoxyphenyl)pyridine-
methoxyphenyl)pyr | vl [MH]+ 2,6-diamine (Preparation
idin-2-yl]-1-methyl- ‘ 4) and 1 equivalent acid
1H-1,2,3-triazole- 'HNMR (CDClg): | chloride. Stirred at 60°C
5-carboxamide 3.73 (s, 3H), for 1 hour. Further 1
4.23 (s, 3H) equivalent acid chloride
6.04 (d, 1H), added and stirred for a
6.80 (d, 1H), further 1 hour at 60°C.
7.22 (d, 1H) Purified by silica gel
7.61 (m, 1H) column chromatography
7.98 (s, 1H), eluting with 100:0 to 0:100
8.53 (br s, 3H) pentane:ethyl acetate.

The following examples of the general formula:

CH,
!
0 0]
LN

& NH,




90 2-chl oro-

5-

mn

LCMS Rt =3. 18 Usi ng 3-(2-chl oro-5-
N-[ 6- Ami no-5-(2- fl uorophenyl

WO 200%1388¢eny| ) pyri di ne- 2, 6- chloro-5- M5 nf z FEA/1B2008/001050
di am ne (Prepar ation 3),

C
o

1 abd’x}éf 'u%lr@darb

I'umm “car

b

&l dHIGR

xam de 4

ts, lutidine

were SispRRIad Vaﬂ@i\mﬁ I9gQUs

e BP@%@é@fﬂm & ikt

1 uor ophenyl

iR a5 B8geingd Hir Ex

Uré of 3

chromat ogr aphy

[ MH +
ent
ample

) pyri di

gel

(methxbxymetgyl)nsowc(le-4 a&nppxyuqacx@anG@-tmeB@xw@etrwlmowple-

e.

5- caré@(yh é),% ?I?

eth t m 1
Bepaiaﬁﬂ §9g 9%@ o?ll ée hgﬂgd;b‘r?%qréﬁorg
detalﬁs érr%easf @ééc&?We@lg‘oﬁﬂ@ﬁieﬁﬁodJFeféﬁéd general forml a: CH3
re prepared by net hads
Exaamiedm.us to M%t hod A, akDatsscri bed f orPrepargtien Information
N above, using|lan acid chlpride prepared from
ame et hoxynet hyl )i soxazo| e-4- 10 carbaxylic acid
g (Preparatiron{4l). Unless| pCRHE Bt {not eqs. 5r:§%\r ati on
detalls arelas described for the method>PErEiTed to.
N-{EEAmd-E-[Re. A(tntba@r@nmtbpaﬁm| on I nfor ma% |mjbroﬁ@mﬁb)8/}phenyl]p
t.ﬂ2- L Rt =3| 10 )ﬁf]i Hgl ﬁ\s Jﬁ ﬁ ﬁm
riflRIo5PE) ﬂé}ﬁm REYRNSNY59 Kphe S pricineng, @oimine
hen pyridi [ M H{MHpM ne (Prep )
g%ﬁ 2 LT | B2008) op1050 @iébatdon’2), $3
equivalents lutidine and
(methoxymethyl)ls '"HNMR (CDCla): 1.1 equivalents acid
oxazole-4- 3.66 (s, 3H), chloride. Purified by silica
carboxamide 4.30 (brs, 2H), | ge| column
4.83 (s, 2H), chromatography eluting
7.42(m, 5H), | with 70:30 to 50:50
7.75 (d, TH), heptane:ethyl acetate.
9.07 (s, 1H),
10.18 (br s, 1H)
89 2- LCMS Rt=3.03 Using 3_(2_
N-{6-Amino-5-(2- | chlorophenyl | min chlorophenyl)pyridine-2,6-
chlorophenyl)pyridi MS m/z 359 diamine (Preparation 5),
n-2-yl}-3- [MH]+ 3.4 equivalents lutidine
(methoxymethyl)is and 1.12 equivalents acid
1 .
oxazole-4- HNMR (CDCls): | chioride. Purified by silica
carboxamide 3.66 (s, 3H), gel column
4.29 (brs, 2H), | chromatography eluting
4.83 (s, 2H), with 65:35 to 55:45
7.36 (m, 4H), heptane:ethyl acetate.
7.52 (m, 1H),
7.75 (d, 1H),
9.07 (s, 1H),
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93 n-2-yl]-5- 1.2 equivalents |utidine

(met hoxynet hyl )i s 1HNVR (CDCl 3):
WO0P#{135836azol e- 4- 3.67 (s,

18

A Q1 (o

car boxam de 4. 29(br s, 92.ZH)

chlorid
hours

3H),

and 1.

1 equival ents
e. Sti AGEJIBRYS/001050

Further 0.2

Z_ 1A

2N
T (O, T

added and st

oot val ant
Cqufv arccrit

rred for 2

RG0S

€ 34~ l.'-1-_.L\II|

hours. Purified

go by 1 R, 7.7
(s, acetate.
N-[G-ANMINGE=2-53
fI Léror;ophenyl
mz 377 d

fluofdwﬁérnyﬂbgfﬁi |

n- Z'NH’r?orl de St

(memetfif?”

oxakbleny 3-[ 2-

(trifluoronef
M6 mlz 409 yr
[ MH #

car feny|

henyl ] pyri di
equi val ents
equi val ent s
car boxam de
chl ori de

421%\40,@5 tur

ﬂsomhenylz-
mn fluorop
am ne (Prep
pyridi [ M
nd 1.1 equiv
rred for 18
kam de equi v
n further 1
N—{G-Anino-S
hoxy) phenyl

n-2-yl }-
uti di ne and
aci d  oxazol
hours. Furth

added and stir

a%?m;\;, m.tlﬁﬂ_bgt hy
ciiinor o-5- N-[ G-
PR "
aHMHFI- equi val q

ents acid
oxazol e- 4- h

éi hoursaﬂgg ;h

oro

trifl
Riattors,
e atio
Pr(i{t%hgﬂ rrelt h
o7 A7 (ol 2H1), de.
< A7 ui via
rztﬁl%fér %’iqf ur
7.49 (m, 1H),
7.76 (d, 1H),
9.07 (s, 1H),
10.20 (br s, 1H)

B8B6 (6t 8H1) I uo:*g@t&)l

GUsIng-{5-Bhgfo-s-
fﬁfﬂrﬁﬂhémg)%sg_ndl_ne-z 6-
dlamme (Preparation 3),

RS tytne
oawm douiviaierit acid

| ori de added and
chinrier srlqu by silica

hoxy
asﬁromatography eluting

yqur)w B5135,t0°55:45
I% téﬁ@%’tﬁ)ﬁ facktate.

nts
ther 18 hours.

The following examples of the general formula:

Ar

CH,

were prepared by methods analogous to Method A, as described for Example
1 above, using an acid chloride prepared from 5-(methoxymethyl)isoxazole-4-
carboxylic acid (Preparation 41). Unless otherwise noted, preparation details
are as described for the method referred to. '

Example No. Ar Data Preparation Information
Name

o1 2. LCMS Rt=3.10 Using 3-(2-
N-{6-Amino-5-(2- | chlorophenyl | MS m/z 359 chlorophenyl)pyridine-2,6-
chlorophenyl)pyridi [MH]+ diamine (Preparation 5),




WD 2008/ 135826 PCT/ | B2008/ 001050 94 5 The foll ow ng

exanpl es of

t he gener al

formul a:

O HNNONOCH

WONP8/185826wer e prepared by net hods anal ogous t @OVABRYE/001050

A, as descri

nrn

bed for

:\rnrl -Frnm

Exanp?®es 1 above,

2

Hro nf

usi ng an acid

~——=¢chloride p
n-2-ylrBt hoxy et

yl)lsoxazole

m t
T AT UOrC 01

-4-carboxylic

J

aﬁ? §ayjyglents lutidine

et hyl )i soxazol v @HER)Y drd 91 dhuivalents acid
(metpé gpar@@% 37). Unl esgl ot herw se %t ed, preéphar ation
oxazdﬂe-akl s are ps described 3.67 (sh@3Hhet haechlerids. r Stirred for 18
e No. Ar Data Prepa onl or mation
carnga R=3| 12 Using 3-| zgab - Bng)u[rﬁ Fhlﬂﬂgr 8&
(trifluorometh mn (tri flmgnqm hExy)p uidiénts acid chloride
(trifluoromefhoxy)p oxyl)) 'F _/%/ 409 )
yridine-2, 6-fi amne henyl-BAyf-#di(, 2- y1gddethaqdstirred for 2
(Preparation; 2), 3.3 3- [e \?8% s Iyt e
(et hoxymet hyl )i s 1HNWVR % §% qHuolcu\'/'gl g%trﬁge%gyd
oxazol e-5- 3|44 (s, 3H), cyr'mled Purli tritueetidry withletioy
carboxam de 4.37 (br s, g23 col uq 4.61 (s, 2H),
chr omat ogr appy el uting #' *db (8 aFalaer0: 30 to
50:50 7.43 [{m 5H), hep cgtate. 7.73 (d,
1H), 861(bfs, 1H 95 2 ﬂqf:ﬁéégﬁrzégﬂ Usi ng 3- (2-
N-[ 6- Ami no- 5t (2- chl oroph#dyl min
chl nrnnhnn\/Lh pvridine ’)i,V chl r\_r_nnhon\yl ) py_r_nl_eln M=z
92 359 di ani ne é’rc_é‘ﬂf?{Pa'?_t'i on| ESMS Ri=3.9¢) " AJsing [3Md-¢hIBrot5-
N-[6SAHINGseBLS | HubpREnyl | min fluoropheny)pyridine-2,6-
chloro-5- MS m/z 377 diamine (Preparation 3),
fluorophenyl)pyridi [MH}+ 1.2 equivalents lutidine
n-2-yll-5- and 1.1 equivalents acid
(methoxymethyl)is chloride. Stirred for 18
oxazole-4- hours. Further 0.151
carboxamide equivalents acid chloride
added and stirred for a
further 18 hours.
93 2- LCMS Rt=361 USing 3_[2_
N-{6-Amino-5-[2- | (trifluorometh | min (trifluoromethoxy)phenyl]p
(trifluoromethoxy)p | oxy)phenyl | MSm/z409 | y1idine-2 6-giamine
henyl)pyridin-2-yl}- [MH]+ ‘

5-
(methoxymethyl)is
oxazole-4-

carboxamide

(Preparation 2), 1.2
equi\}alents lutidine and
1.1 equivalents acid
chloride. Stirred for 18
hours. Further 0.175
equivalents acid chloride
added and stirred for a
further 18 hours.




(et hoxynmethyl )is and 1.12 equivalents acid

oxazol e-5- 1HNWR (CDCI 3): chloride. Purified by silica
WORYS 55816135826 PCT/ | B2008/ 001050 95 car boxami(ddB2005401050

(s, 3H), gel colum 4.36 (% s, 2H), chromatography

eluting 4.61 (s, 2H), with 65:35 to 55:45 7.09 (s, 1

H), heptane:ethyl acetate. 7.37 (m 3H), 7.43 (d, 1

The fbhowm@ e@?anﬁ;ﬂbs%f ke geﬂer@fdrﬁhulél H, 8.62 (br s, 1H)

6 2-Chl oro-5- .05 Using 3-(2-chloro-5-
N-[6 Amn05(2- qu ophenyl m n
f1 uorophenyl) pyri dli_”(} < chloro-5- Ms mz 377
di am ne (Preparatio )L/ henyl ) pyridi [ M+
3.1 equivalents | 'r%Nn-Zé) (1%)3 3- and 1 equival ent

acid (et hoxymnet I/) s " HNMR (CDCI 3): chloride.

Purified by silica Yox&Hgl e-5- 3.44 (s, 3H), gel

col utm car boxam de 37 (br s, 2H), chromat ography

el uting 461(t , Wwth 65:35 to 55:45
weresplyepafeﬁt Be m& hfyqis a%ral@@%us to. Methad A, s dew'b(eﬁh for

d,
el 260 b o s o o B LA
(methoxymethyl)isoxazole-4-carboxylic acid and 3-(methoxymethyl)isoxazole-
5-carboxylic acid (Preparation 37). Unless otherwise noted, preparation

details are as described for the method referred to.

Example No. Ar Data Preparation Information
Name
94 2- LCMS Rit=3.12 Using 3-[2-
N-{6-Amino-5-[2- | (trifluorometh | min (trifluoromethoxy)phenyl]p
(trifluoromethoxy)p | oxyliphenyl | MSm/z409 | y/igine.2 6-diamine
henyl]pyridin-2-yl}- [MH]+ (Preparation 2), 3.3
3- equivalents lutidine and
(methoxymethyl)is "HNMR (CDCly): | 1 4 equivalents acid
oxazole-5- 3.44 (s, 3H), chloride. Purified by silica
carboxamide 4.37 (brs, 2H), | gel column

4.61 (s, 2H), chromatography eluting

7.09 (s, TH), with 70:30 to 50:50

7.43 (m, 5H), heptane:ethyl acetate.

7.73 (d, 1H),

8.61(br s, 1H)
95 2- LCMS Rit=2.97 Using 3-(2-
N-[6-Amino-5-(2- | chlorophenyl | min chlorophenyl)pyridine-2,6-
chlorophenyl)pyridi MS m/z 359 diamine (Preparation 5),
n-2-yl]-3- ! [MH] 3.4 equivalents lutidine
(methoxymethyl)is and 1.12 equivalents acid
oxazole-5- 'HNMR (CDCly): | 4

chloride. Purified by silica
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Ar were prepared by nethods anal ogous to Met hods A and

C, as descri

bed for

Exanpl es 1 and 3 above.

Unl ess

WOR0RHE3A29e not ed, preparation details are as PF/IB2008/001050
descri bed for the nethod r&ferred to.

PCT/ 1 B2008/ 0

01 ﬂl;ﬂ [ VAN =V
JO— TN

WD 2008/ 135826

CaerK?'ﬁ\'qﬁat i on

3-(2,5- N

di chl or ophenyl ) pyri di ne-

359 2,6-dia

7),1.1 equiv
benzoyl chlo
Rt =3. 43 Meth
chl or ophenyl
chl or ophenyl
n-2-yl ] benza
chl ori de.
equi val ents

further 72 h
2- LCMS Rt =3

St}

Name 97 2,5
- Am no- 5- ( 2,

i ne (Preparg
al ents |utidi
ride. Stirred
od C, using
m n chl orop
pyridi M ni%
m de [ MH + a
rred for 1
benzoyl chl
ours. Purif

35 Met hod G

TR -2 o

%, sél(lsrhé ozwphe

|chlorop

4.6h (5B 2. y1

FBE W our

"hour
ﬁrezl 5\1\F3[H§
en
BA8 40, T

)am ne

ﬁ¥£9ﬂ@a*“'ar'””

usi ng
rd:h'ﬁd)rﬂato rapl)vrgl eluting

]Vlﬂg’h @)iéd@ M +
LHe\bg%ﬁg_Eﬁ\y&ﬁfsetate.

no- 5- ( 2-

dlné-2,6-

(Preparation 5)
ents benzoyl

gﬂﬁédré. gﬁlu\r/?lher 0.3

or.i78ddatldgd and stirred

for a
HPLC. 99

Isegg% Eeﬁﬁar a}\L }/g Ani no- 5- [ 2-

g6 (L1 fUoTOmE

(trifluorome

N-[GeRAaRyd-BR(RF i d

chlope®

(Preparation

zoyl chlo

fluorophenyl)pyridi
n-2-yl}-3-
(methoxymethyl)is

oxazole-5-

carboxamide

grif
tgoxycgF oxy) p
fieordpBenyphe
2) yl}benz
ride. Stirre

er{g%@‘ﬂi@ngs )

AJsing 3-(2-chloro-5-
nyir] pyri di n- 2' ﬂdﬂ?ﬂ)ﬁh&ﬁ yABine-2,6-
81WSf @/Za§g7 hour gdlg:?:ﬁele ?l?r@pata}ion 3),
[MH]+ 3.1 equivalents lutidine
and 1 equivalent acid
"HNMR (CDC): | hioride. Purified by silica
3.44 (s, 3H), gel column
4.37 (brs, 2H), | chromatography eluting
4.61 (s, 2H), with 65:35 to 55:45
7.09 (s, 3H), heptane:ethyl acetate.
7.43 (d, 1H),
7.47 (m, 1H),
7.74 (d, 1H),

8.63 (br s, 1H)

The following examples of the general formula:

0

HN/U\©
SN

=

Ar

NH

2

were prepared by methods analogous to Methods A and C, as described for

Examples 1 and 3 above. Unless otherwise noted, preparation details are as

described for the method referred to.



preparative HPLC. 5 The foll ow ng exanpl es of the

general fornula: WO 2008/ 135826 PCT/1B2008/ 001050 97
WOSOpHIR826 N NH2 C 5 CL were prepared by nmdftHH$3008/001050
anal ogous to Method A, as ¥escri bed above for Exanpl e

IIf“I.nrn 3 /’) 5-di r\hlrurnnher%\Tlr)Hylldll
Examnl%bl&r ati on % and th Bropriate & ?rﬁbﬂ'ﬁ lﬂ'T h@ormatlon

| ess ot her

Nam escri bed fqg

W se not ed,

1

r the mathoc

preparation
referred to.

(

letail s are as
Exanpl e No. R1

yltbenzamide

g7 Data Preparotzsn I nf or nﬁltucms Ria8e841 0 Metho@¥6 uRing33-(2,5-
ing1le NH[ 6- Am no- 5- chlor%J Hgl gnn
N- [Gﬁmmoo@é%% p{gg P 5. MS iz rophenyl)pyridine-
@Héﬂ ) Py [ VH + | 359/ ] '42‘%15“%&@% pRsptation
dmh@b - yﬁ@{(;@ é)tlzz. 78 Using %cﬂi&eqw val ¢nt s ! _ Prop o
din-Ny[[iferr@irmide §- chi or opher 3{MH1H—n | utidi rxé?)an‘tjequnyaten,t$MJtldlne
M5 nlz 392 gquival ents 2- dichl orophenyl +
chl orobenzoyl chloride. | ridin-2-yl]- :Z%ng%?%g%ﬂ@$?nt§2
hours. chl grobenzam de [102 3- LCVMS R{$&n88yIWtilovtel. Stirred
equi val ents | N-[ 6- Am no-|5- net hoxyphen m n Yuti di ne
and 1.1 (2,5 yl MBS nfz|389 equival entdorZ2 hours.
gg O ctorephenyd Py M TR e DY T HEhBH Clusing 3-(2-
N-[6-Amino-5-(2- chloropheny!l | min chlorophenyl)pyridine-2,6-
chlorophenyl)pyridi MS m/z 324 diamine (Preparation 5)
n-2-yllbenzamide [MH]+ and 1.2 equivalents
benzoyf chloride. Stirred
for 18 hours. Further 0.3
equivalents benzoyl
chloride added and stirred
for a further 72 hours.
Purified by preparative
HPLC.
99 2- LCMS Rt=3.35 | Method C, using 3-[2-
N-{6-Amino-5-[2- (trifluorometh | min (trifluoromethoxy)
(trifluoromethoxy) | oxy)phenyl MS m/z 374 phenyl]pyridine-2,6-
phenyl]pyridin-2- [MH]+ diamine (Preparation 2)

and 1.2 equivalents
benzoyl chloride. Stirred
for 18 hours. Purified by
preparative HPLC.

The following examples of the general formula:




ridin-2-yl]-3- Stirred for 72 hours. nethoxybenzam

de 103 3,4- LCMS Rt=3.33 Using 1.1 equivalents WO
WOZ9081358%826 PCT/ | B2008/ 001050 98 N-[ 6- Ami no-PS-T/TB2008/001050

di met hoxyph mn lutidine atd 1.1 (2,5- enyl M5 mz 418

equi val ents acid chloride Odi chl oropheny! ) py [ MH +

prepared from 3,4- ridin-2qyl]-3,4- dinmethoxybenzoic

acid. dinethoxybenza Sy\rreq' for 72 hours. mde 104

3,5- LCOM5S Rt=3.48 Using 1.1 equivalents N-[6-An no-5-

di met hoxyph mn | uti di and 1.1 (2,5- enyl MS mz 416

[M- equivalents 3, 5- or ophenyl ) py

di met hoxybenzoyl F-yI'NH3, 5- chloride. Stirred

m de 105 2,4- LCMsS

N-[ 6- Am no- 5-

, enyl M5 mlz 418
equi val ents acid chi®ride dichl orophenyl ) py [VH +
prepared from2,4- ridin-2-yl]-2,4- dimethoxybenzoic

were geepareddynmaetimdsaralag@is to Methash A7as Heaerined apaene for

Examigla pb800c- @ hehgunniery i 2 e iR atagon 7

and the appropriate acid chloride. Unless otherwise noted, preparation

details are as described for the method referred to.

Example No. R’ Data Preparation Information
Name

100 4- LCMS Rt=83.02 Using 1 equivalent 4-
N-[6-Amino-5- chlorophenyl | min chlorobenzoyl chloride.
(2,5- MS m/z 392

dichlorophenyl)py [MH]+

ridin-2-yl]-4-

chlorobenzamide

101 2- LCMS Ri=2.78 Using 1.1 equivalents
N-[6-Amino-5- chlorophenyl | min lutidine and 1.1

(2,5- MS m/z 392 equivalents 2-
dichlorophenyl)py [MH]+ chlorobenzoyl chioride.
ridin-2-yl]-2- Stirred for 72 hours.
chlorobenzamide

102 3- LCMS Ri=2.88 Using 1.1 equivalents
N-[6-Amino-5- methoxyphen | min lutidine and 1.1

(2,5- yl MS m/z 389 equivalents 3-
dichlorophenyl)py [MH]+ methoxybenzoyl chloride.
ridin-2-yl]-3- Stirred for 72 hours.
methoxybenzami

de

103 3,4- LCMS Ri=3.33 Using 1.1 equivalents




F were prepared by nethods anal ogous to Method A, as

descri bed above for

Exanple 1,

usi ng

WOR0PF135826) f | uor omet hoxy) phenyl ] pyri di ne- 2, 6- diPAHIB2003EN1050
2008/ 135826 PCT/ I 82008/ 001950 99 5 (Preparation 2)

N [6 |u L Ilg ap

RIE,

cyanophenyl

pr €
(2,54Tet hod refe
I nformati on

dichigrephemnheyz

dimdikdiyidnz3a. 8
mlth rifl uoronet hoxy) M n

SRR ﬁ
re to. Ex3
rlﬁigne 106 3
oyl N-{6-Am
(trifluorond
din-2- [+
2 Using 2-cy
mn chlorid

III Ul I ubﬁ o

;T“l S are as de<
maSenf 1R Dat 4

LCVS Rt =3. 50
HINB]S- [ 2- cyang
thoxy) Ms mz 3

yl }-3 cyanobe
anobenzoyl N-{
e and stirred f

1z 399 72 hours.

SRR he

ielauﬁllaaérﬂs iacidl chloride

| dmet xyb_e[Bz]mc acid.

 Stiveichior F2[HDurs.
or

phenytpyri
104 108

N-[6MnfoA8 no-
- 3- et hyl -
(2511-1 © NH

dlChM-éé’?rhe%WW9
ridint2-pi33-0l e-
dim@foribenzes-

midé+ Pyrazol e-

03,3 2= VA

5difrﬁa~tl(1d>xyp11u
H pyrazol e-
Pe FO F
5-[2-(triflu
15 1-{[2-(tr
4- car boxam d
(trifluorone
(trinmethyls
4- car boxam d

M MSZR1-B/AE10D¢

anbnet hoxy) phen

WS A I elAE ™

or omret hoxy) pher
i met hyl silyl) et
e and N-{6

t hoxy) phenyl ] py
i 1yl)ethoxy] net
e (Preparation

IR 99 E4GTRIcRts
yutigipe iadidrt. 2- yI )
de%ucela ents é_g-N
th@ﬂ’fd)@béniow }

hoxy] met h
chloride. S rred for 72

rﬁiﬂ%glz yl }-3-ne

18 as

105 -
N-[6-Amino-5-
(2,5-
dichlorophenyl)py
ridin-2-yl]-2,4-
dimethoxybenza
mide

2.4-
dimethoxyph

enyl

LCMS Rt=6.34
min

MS m/z 418
[MH]+

Using 1.1 equivalents
lutidine and 1.1
equivalents acid chloride
prepared from 2,4- .
dimethoxybenzoic acid.
Stirred for 72 hours.
Purified by preparative
HPLC.

The following examples of the general formula:

were prepared by methods analogous to Method A, as described above for

Example 1, using 3-[2-(trifluoromethoxy)phenyl]pyridine-2,6-diamine
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10

15

a mxture of regioisoners, 0.050 g, 0.1 mmol ) was
stirred in nethanol (1 m) WO 2008/ 135826
WOR0T%/13882908/ 001050 100 5 and water (0.5 nl). PFd/EBRG0§/001050
vvas added HCl in 1,4-dioxa?e (1 nm). The reaction was
18) sy rﬁd&g@ 1
(Prepqﬁa '8’? dtﬁ%%@p&&@%ﬁé%ﬁe& (\?%Its)ﬁg%dgd andétth ﬁéwrggactl on
prepaﬁettiohfdéiaﬂs)areaaé desdriredrior ivaimetiaod refemmedttenper at ur e
bef ore concentrating in vacuo. The resi due was

ioned | gletween et hpjatacet at e anppyéparatiofidformation
Exarﬂ?{;’e{aﬂh extljact was dried. over MJSO4| 10 and

Nameoncentrated in vacuo t0 yield a gum | The gum was

n||r|f|43r1 h\ tri oy

106 the title compound as a|Hide SGPOR (pOOLD §OI300R 2OV
| HNN ‘mig. 6 , 3 rided, 1H),
N-{6-¥]4r§||_n .57-[%m @%éﬁdgl%?%?g miR- 6 (s, 3H) | chloridé H)

| 2H), 8.3 (bf s 1 H 15 LCVS
(triflutrordettoxy) n | M5 ml z 378 | MBTVZB8npl e| 109

N[ 6- am no- 8- (5-fl uoro- 244 ropoxyphenyl ) pyri di n- 2-yl
phe’]yﬂkyr@f’fé}l -1 H pyrazol eﬁ-“g‘?@gr boxam de¢ 0 CH3 HN N N
yl}-3< N NH2 OYCH3 F CH3 20 METHOD F

N- (6-am no-§-i odopyridin-2-yl)-1- msthgl -1
cyanabppramides- §- car boxani de (Pr eparation 16, 0.050 g,

107 (0. 060 g, N Lr]r;w)r{)rlm)”etcrc-:vﬂtd'\f! ‘”“r?f%‘%ﬁ. ﬁg%@ESPénzoyl
N- {6(/911%75%- .| 1dyaPbphenyl) |an chlorlde and stirred for
| uor o- 2- |sopropoxypher{%ébo oni ¢ aC|d/ 038 g, 0.19
(tnflumome’tlimXY)vvater (1 m) a r@gzh’géﬁ) R Hourgy o
vesisel was purgeh nltrogen before the
phe’yjﬁyﬂjﬁn pal | adi um acgt at e (O 0007 |g, 0.003 mmol).
yi}-2The

cyanobenzamide

Example 108
N-{6-Amino-5-[ 2_(trifluoromethoxy)phenyl]pyridin-2-yi}-3-methyl-1H-pyrazole-

4-carboxamide

O CH,
N Oy
) H

7 SNH,

A mixture of N-{6-amino-5-[2-(trifluoromethoxy)phenyl]pyridin-2-yl}-3-methyl-
1-{[2-(trimethylsilyl)ethoxy]methyl}-1H-pyrazole-4-carboxamide  and N-{6-
amino-5-[2-(trifluoromethoxy)phenyllpyridin-2-yl}-3-methyl-2-{[2-

(trimethylsilyl)ethoxylmethyl}-1H-pyrazole-4-carboxamide (Preparation 18 as
a mixture of regioisomers, 0.050 g, 0.1 mmol) was stirred in methanol (1 ml)
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30

reacti on was seal ed and heated in a Bi otage m crowave
for 10 mnutes at 130C. The reaction was diluted with

WOR08%13582%%net hane (5 m ), filtered through 30 {IHEIYWS/001050
separ ation cartridge and cdhcentrated in vacuo. The
resi du

T e T i
/. :
reac }6_@ ’v&é}?% cg)%’cgﬁé’m t%ﬂw})leﬁ?t#]?&\'m ?@";pgo%@ ()r%fu%%%?ﬂ@? gf HC!
in 1,dndio2efle was3adfed andjhe redstion. S2rechforafurtisrap|routd Gt
i f th h |1
roortyieaSIRIE Bafors, S lietinbr b var S THE Bek e Bapdigned
betvdéun'\éthyl'\hcé\l’ai\é!‘@nd Grate). <The &&#@@Qrﬁcﬁmﬂgﬂ'@ &e-FCM@SO4

suspensi on of N-(6-am no-5-io0dopyridin-2-yl)-1-nmethyl -
and coregiyiraiedlimvacue o piekhaigue.( Phe ;mnrrawasmmleddomm:rgpon

it ST 1 B SHSRAE orPlad Ayl ) g3 1o

yielgaci d (prepar atl on 86, 0.073 g, 0.292 mmol, potassium
car bonat e and pal | adl um

1 lE,D 0.526 nmD
HND D5 QDNe 2 (Srak i 6055 1, 75 006mbh). 7 8ikd, 2H), 8.3

(br s tion was stirred for 5 mnutes under nitrogen
bef'ore the addition of tri-tert- butyl phosphine (1 M
LCMRt2.46 min t ol uene, 0.073 m, 0.73 nmol ). The

0 was heated in a smal |, sealed, reaction
MS m?%g%%&@,aﬁfl -vial TM, at 80C for 4 hours before
cooling to roomtenpeggl Hpe 46§ concentrating in
vacuo. The residue Wa‘Tp'gTT'I"[T ed between
N-[6¢tinsinoer-¢filihena- |$®mppxwmnyap¢mdl(@ -1 -methyi-d Hepyrazole-

through a phase separati car&rl dge and concentr at ed
in vacuo. The residu@car oxaii

0" cH,
N
HN :
JKL//N
B
7 NH,

O._CH,

CH,

METHOD F
N-(6-amino-5-iodopyridin-2-yl)-1-methyl-1H-pyrazole-5-carboxamide
(Preparation 16, 0.050 g, 0.15 mmol) was combined with potassium
carbonate (0.060 g, 0.44 mmol), tert-butylammonium bromide (0.047 g, 0.15
mmol) and 5-fluoro-2-isopropoxyphenylboronic acid (0.038 g, 0.19 mmol) in
water (1 ml) and methanol (1 ml). The reaction vessel was purged with
nitrogen before the addition of palladium acetate (0.0007 g, 0.003 mmol). The
reaction was sealed and heated in a Biotage microwave for 10 minutes at
130°C. The reaction was diluted with dichloromethane (5 ml), filtered through
a phase separation cartridge and concentrated in vacuo. The residue was
purified by preparative HPLC to afford the title compound. '
MS m/z 370 [MH]+
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25

was purified by preparative HPLC to afford the title
conpound. 25 LCMS Rt=3.44 mn M niz 422 [WH + The

WO 908/ 629 exanpl es of the general fornula: WBHCT/IB2008/001050

2008/ 135826 PCT/1B2008/ 0010650 102 O HNARLT N NH2 5

wer e repared nmet hods anal ogous to Methods A
"HNIER (@ AeD0) aol- 186lek Bbed. Hb Sl foAk 4p 60, 7.00 (M &F),

7.70&19192 ééqﬁg 7t§537@%p d)ate boronic acid or

ste propri at e dm chl oride. Unl ess
ot hervvl se not ed pr@gmgfeomojet ails are as described
. No D

LCI\/S(Zm n) I\/Ieth | g(g Ioro- Rt 1 61 mn
chl or ophenyl ) pyri r@zél EPSar%o | yridin-2- M5 mz

di am ne (Preparation 5) 3 I]C:Bi- 383/ 385 [ MH| +

equi val ents of [lutidine ng .N (trifluoromethyl)iso
equi val ents of acid chlorige \xa/le 4- prepared from
3- carboxam de trifluoropethyl -T'soxazol e-4- Rl = 3-
(trifluoronethyl)iso
NEzol e-4- enough from
cbloyphenyl 112

Ve d Ausing 3-(2

0 .n F )

ridin

48). No purification, clea
crude. carboxam de Ar =
N-{6- am no- 5-[ 2- LCIVS(Z ‘
(trifluoromethoxyk| ot
trifluoronet hoxyphényl )py

METHOD G

To a suspension of N-(6-amino-5-iodopyridin-2-yl)-1-methyl-1H-pyrazole-5-
carboxamide (Preparation 16, 0.050 g, 0.15 mmol) in isopropanol (2 ml) and
water (2 ml) was added 5-ethoxy-2-(trifluoromethoxy)phenylboronic acid
(preparation 86, 0.073 g, 0.292 mmol, potassium carbonate (0.072 g, 0.526
mmol) and palladium dibenzylideneacetone (0.0035 g, 0.006 mmol). The
reaction was stirred for 5 minutes under nitrogen before the addition of tri-tert-
butylphosphine (1M solution in toluene, 0.073 ml, 0.73 mmol). The reaction
was heated in a small, sealed, reaction vial (Reacti‘-viaITM), at 80°C for 4 hours
before cooling to room temperature and concentrating in vacuo. The residue

-was partitioned between dichloromethane (5 ml) and water (5 ml), filtered

through a phase separation cartridge and concentrated in vacuo. The residue
was purified by preparative HPLC to afford the title compound.

LCMS Rit=3.44 min

MS m/z 422 [MH]+

The following examples of the general formula:



phenyl ] pyridin-2- M5 nlz 431 e-2,6-di am ne

(Preparation 2),
WO 290%/tiS#¢ and

yl'}-3-

[ MVH + 3.6 equival ents of
(trifluoronethyl)iso 1.1 equi vaA(dAB300§/001050

aci d xazol e-4- chloride (1198 solution in WO
2008/ 135826 PCT/ | B2008/ 001050 103 car boxam de

acetonitrile) prepared fr
trifluoronethyl-i soxaz%l
carboxylic acid (Prepar:

car boxam de Ar 2-

3- R

i on
t

= 3-

=t (trifluoronethyl)iso
xazol e-4- 48).
or omret hoxyph

enyl 113

N [ 6- ani no- 5- ( 2- LCI\/IS(IZEn) Met hod A usi ng

3-(2-chloro-5- chlor
met hoxyphenyl ) pyri di

di am ne (Preparation 1),
| utidi ne and

werefigPREaEhy sneihods paalogpres tedMeth
b i . = 2.
0 10,15 RSRROSRIA R fffoprad

equi val ents of

desc'.tripleg%%'b%ifbf

|"Uor onet

S

xazol e-’4-

0-
ne-

1.1

r

9@&8%545

i 63min
,6- mét hoxyphenyl)- M5 mlz 413
3.6 pyridin-2-yl]-3- , [MH+

trifluoronethyl)iso

F1and SRt i on

boronigrduiat pt ester@nd therappac@iate mcickelziotide 4 Uéls otherwise

ar boxanj de Ar. = 2-chl oro-5- t hoxyphenyl, 114
notef pRPATAIAS 2ipHS alissaRgd REtRoMaag aped o,
3-(2-chloro-5 chlorg-5- Rt=1 64mn _
Eg. Najor Mpmeny| ) pyri di ndPatas  f | uor opReepanglion nfonmatipn
di am ge (Preparation 3), 3.7 n-2tyl]-3- 40.1/403
[ MH # equi val ents of| lutidine and|1.1
(trifpadoronet hyl)isq equivalents of acid chloride
xazale-4- THNMR (1 solution in acetonitrile)
111 N-[6-amino-5-(2- LCMS(2 min) Method A using 3-(2-
chloro- Rt=1.61min chlorophenyl)pyridine-2,6-
phenyl)pyridin-2- | MS m/z diamine (Preparation 5), 3
yl]-3- ( 383/385 [MH]+ | equivalents of lutidine and 0.9
(trifluoromethyl)iso equivalents of acid chloride
xazole-4- prepared from 3-
carboxamide trifluoromethyl-isoxazole-4-
R'=3- carboxylic acid (Preparation
(trifluoromethyl)iso 48). No purification, clean
xazole-4- enough from crude.
carboxamide
Ar = 2-
chlorophenyl
112 N-{6-amino-5-[2- | LCMS(2 min) | Method A using 3-(2-
(trifluoromethoxy)- | Rt=1.66min trifluoromethoxyphenyl)pyridin
phenyl]pyridin-2- MS m/z 431 e-2,6-diamine (Preparation 2),
yl}-3- [MH]+ 3.6 equivalents of lutidine and
(trifluoromethyl)iso 1.1 equivalents of acid
xazole-4- chloride (1M solution in




carb
S

2H)

oxam de (CDCI 3):

4.37 prepared from3 Rl
7.03- trifluoronethyl-isoxazol e-4-

WO(QOﬁfF/ﬂS’&%rorret hyl)iso 7.09 (m 2H),

3- (br

car boxyl i ®CI¢iB3008/001050

(Preparation xazole-4- 7.14® (d, 1 H), 48). Purified

by f a,ci_l_gnHLnle_car—boxam-de7 4-7.49 (m to give

titl pCRHORNBIME as a| Ar = 2-chl or pasetonitfje) pregayed drom 3-

yellp id (3.7 ng, 499 . WD 2008/ | A

PCT/ | 8508/ 001050 104 f 1 uor o phehy {r ﬁ'%ﬁsﬁ?e”@/' ipxagolest

1 H) (tAtlddrofrssthyll)isd .| 115 N-{6-am 10aﬁx{x5kc acigPreparation

: Rt =8. 29 Met hod B uging [2- fluoro é

(tri f Xarsieet hoxy) -3-fluoro- (tril f" )Jrorret hoxy)p M

mz 3 boronic acid henyl]pyridin-2-yl}-

[ VH] +8 rBnggger%éti on AO), 1 equi val ent

3- met AyEH Zoxazol e- gf cesium carbgnate 0.1

4-car E?@(’ am de e ui val ent of palladiumRlL = 3-

tetr Pfqmsi*ﬂé? YP'HHosphi ne) net hyl i soxazol e- 4- and 1

equi ygh@nt N-(6-ami rjo- carboxam d(F

S-iodopyridin-2-yl)-[3- Ar = 2- nethylisoxazole-4-

113 trif No[ﬁenmmo&&zs- dLMSamide ( PMgihod? wsing Sy(2-chloro-5-

fluofg phepyl 116 N 0-5-[51 L "Rt =3,.35. .

Vet h hlE SI ng [2_ f{Fgl_?EB#n [ methoxyphenyl)pyridine-2,6-

(tri z I\?ISLIﬁ/_fz%K{t “ 1 blié(?ﬁlﬂ P‘i’%ﬁkhﬂonﬁ/ﬁ) 3.6

nl z 395 phenyl}i%3 ororl c acid henyl]pyridin

[ MH) PynidieayliB on 5dMHI: equi val (=ﬁﬂU'V@16’ﬁ§$ ﬁil Ui'n'n@-ardﬁ1 1

cesi 1 pyrazol e- 51

pal | amﬁ@é carb)@;é%g de tetrakis(tri gﬂwﬁﬁ% n&lorlde

Rl =| taroi¢dlyl -1 H gnd 1 equival en(1Mfst:t[cﬁHn acetonitrile)

pyr agol e-5- am no- 5-|i odopyri di n- 24 ylg- - car boxam de

met hyparpopqawaehzm e-5 prépared from 3-
R'=3- trifluoromethyl-isoxazole-4-
(trifluoromethyl)iso carboxylic acid (Preparation
xazole-4- 48).
carboxamide
Ar = 2-chloro-5-
methoxyphenyl

114 N-[6-amino-5-(2- LCMS(2 min) Method A using 3-(2-chloro-5-

chloro-5- Rt=1.64min fluorophenyl)pyridine-2,6-
fluorophenyl)pyridi | MS m/z diamine (Preparation 3), 3.7
n-2-yl]-3- 401/403 [MH]+ | equivalents of lutidine and 1.1
(trifluoromethyl)iso equivalents of acid chloride
xazole-4- 'HNMR (1M solution in acetonitrile)
carboxamide (CDCl3): 4.37 prepared from 3-
R'=3- (br s, 2H), 7.03- | trifluoromethyl-isoxazole-4-
(trifluoromethyl)iso | 7.09 (m, 2H), carboxylic acid (Preparation
xazole-4- 7.40 (d, 1H), 48). Purified by fractionlynxTIVI
carboxamide 7.44-7.49 (m, to give title compdund asa
Ar = 2-chloro-5- 1H), 7.69 (d, yellow solid (3.7 mg, 4%).




Ar

2-

Rt=1.33nm n equival ents of R4ethyl

car boxam de (Preparation 16).
trifiuoronethoxy-5 fluoro phenyl
. WOL20R%5[328%¢i n) Method B using 1.43

117 N-{6-am no-5-[ 2-
et hyl phenyl ]PWﬂiBé(Mﬂ/OOIOSO

-2 yl}-1-nmet hyl -

I—J_ '\RM z 2212 r\hnn\ll hm oni e Qul d’ J_ UJ. p}ylrﬁ—lr\! o :
[ VH] Fluiaiphanwht s of 1E8sBdh BBS20Ds/ 135826
PCT/ |l 82008/ 001050 iqs;q cgrﬁo&a de carbonate, 0.11
equijvalents of Rl = fret h pal | adiumtetrakis
pyrazol e-5- (tri pherwl-bhosphl ne) and 1 carboxam de
equival ent of N (6-am no-5- Ar = P-ethyl phenyl
i odopyri di n-2-yl) - 1- met hyl -1 H py[azol e-5-car boxam i de
115 (FrepRi@ldhmols)s- 118 OMECREM.P9- PMethod B\Rirg gz
Met hod. B using 1.43| ethyl phenyl]pyridin Rt=138m
equi Vllantd of 4-et hyhin -2-y| }-1- rr@tlﬂwrom&#lom SHI\ZOTO-
323 phenyl bor oni ¢ . agi 1, pyr a - 5- +.
e LR BRisEoBaP LS alreiderahy oCPBeRiBiop it
equi Vﬁéﬂﬂ%}?n@fn -24)- [[N&H]Et hyl -1 H (m@pba@tldm@)eﬂ re@famlent
pyr azol e- trip henyl phosphi ne) car boxam de
equi v%lf@@ithyldﬁomz(@- am no-5- Ar = 4059%?”'6}@{99“3'[9 0.1
| odopy )-1-{methyl -1 H py Xfnde
(Pr eL)ar a?ﬁ or?%iégg 19 N-{6-am no- E@éﬂ&ﬁfeﬁ\&%gbgﬁm n)
Met hog' B 3ising 1. 4 (2,2,2- Rt=1. Bletrakis(tiphengiphotphiok)
2-(2,2,2- trifluoroethoxy)phe Ms mz 392 ,
trif] "@F%ﬁﬁé@@ﬁ)’%ﬂer yl boronic nyﬁ]‘ﬁ;ﬂr?‘l}i'Yﬁ'QDEIN}(ﬁlam'”o'
[ MVH equijval ents of ng
car bon%?ggam% pyriazol e-5- equi Jgpég?éyrola;n Qiﬁ adl um
Ar = 2- methyllsoxazole -4-
trifluoromethoxy-5- carboxamide (Preparation 15).
fluoro phenyi
116 N-{6-amino-5-[5- LCMS :Rt=3.35 | Method B using [2-
fluoro-2- min (trifluoromethoxy)-5-fluoro-
(trifluoromethoxy)p | MS m/z 395 phenyl]boronic acid
henyl]pyridin-2-yl}- | [MH]+ (Preparation 50), 1 equivalent
1-methyl-1H- of cesium carbonate, 0.1
pyrazole-5- equivalent of palladium
carboxamide tetrakis(triphenylphosphine)
R' = 1-methyl-1H- and 1 equivalent of N-(6-
pyrazole-5- amino-5-iodopyridin-2-yl)-1-
carboxamide methyl-1H-pyrazole-5-
Ar =2- carboxamide (Preparation 16).
trifluoromethoxy-5-
fluoro phenyl
117 N-{6-amino-5-[2- | LCMS(2 min) Method B using 1.43
ethylphenyl]pyridin | Rt=1.33min equivalents of 2-ethyl
-2-yl}-1-methyl-1H- | MS m/z 323 phenylboronic acid, 1.31
pyrazo‘le-5- [MH]+ equivalents of cesium




car boxam de tetrakis-(triphenyl phosphine)
-1 H and 1 equivalent of N (6- pyrazole-5-

car boxam de net HSﬂTJIﬁZOOS/OOlOSO
2- (2,2, 205car boxam de (Prepar ati on

1- et hyl
WO BIS826 odopyri di n-
H pyrazol e-5 Ar

2-yl)-1-

R1

1_6) — trifl Hot oet hoy \/\ nhc\ Purifie byv—HRLC v
N-{ 6-GarPAamIder- [ CVB(2 nin) Met hoaa'éonéten& g squa'ems of
(triffhuorQ ) Rt=1.47m n equhXilf WO
2008/ #35812@%@%2( 08/ 001050 106b fintefbkié-
heny|l gyrgroldid- 2-yl } 1 M5 mz 378 | (triphenylphosphine) and 1
(triffl uoronet oxy)phenyl 1-methy] -1 H ronic
aci d, cairggx%ra &al entls pyrazol e-5 eglﬁlvelgbmﬁ-?é)-ammo-f;—
car ogat nboxam de equi diffo-pad -1 H-
R1 1Rﬁ %?ﬁ’]}/%en?ﬁ tirakis-(trip hanylgos WJ ki
pyr azol e- 5 and 1 equival ent of N pgazelg- ébﬁ@énlde
am no- 5-i odopyridin{2-yl)-1- Ar =
H pyrazol e-5- (triflluoronet hoxy)p ﬂbfgﬁg%}h}, 1<]16€)
118 (Prepﬁr{etarﬁmolfs‘% he oIS Uiy ed| Mottt €. u§ng12143
N-{ 6 am no- 5-[ 3- LCIVISF&Z mn) Met hpd B using 1.
f | uorethylphenytpwitin n FgiliSBatient s peagivalents @té,ethyl
(triffl R
(tri TP %%ﬂ‘%ﬁ pr g@?%&henw 1 pyPEMAPgraNg acif, 131
bor onpyraaclecs- 1. 3 eqiiiients 1- hegbiyhlehidof odsigasi um
car bponat e, 0, 09 yriazol e-5- equi Val ents of pal | adi Pm
car bo%mp?ﬂ%m!c@rakl % (triphenyl phpS o,q\@je, 0 equivalents of
1-met RyL-4L 1iequi val ent of e- 5-
am no- 5 |om%yf\ i n-2- yl')-1- carbp Eg gwn%?égis
H pyrpyakelesb-Ar = 3-/fl uoro-4- car JdmahEMﬁploésrd‘pm)aancbm
16). carboxamide equivalent of N-(6-amino-5-
Ar = 4-ethylphenyl iodopyridin-2-yl)-1-methyl-1H-
pyrazole-5-carboxamidée
(Preparation 16).
119 N-{6-amino-5-[ 2- | LCMS(2 min) Method B using 1.4
(2,2,2- Rt=1.31min equivalents of 2-(2,2,2-
trifluoroethoxy)phe | MS m/z 392 trifluoroethoxy)phenyl boronic
nyljpyridin-2-yl}-1- | [MH]+ acid, 1.3 equivalents of
methyl-1H- cesium carbonate, 0.09
pyrazole-5- equivalents of palladium
carboxamide tetrakis-(triphenyiphosphine)
R'= 1-methyl-1H- and 1equivalent of N-(6-
pyrazole-5- amino-5-iodopyridin-2-yl)-1-
carboxamide methyl-1H-pyrazole-5-
Ar = 2-(2,2,2- carboxamide (Preparation 16).
trifluoroethoxy)phe Purified by HPLC.
nyl
120 N-{6-amino-5-[4~ LCMS(2 min) Method B using 1.5
(trifluoromethoxy)p | Rt=1.47min equivalents of 4-




(trifluoromethoxy)p henyl
mn) Method B using 1.5

122 N-{6-am no-5-[4- LCV5(2
(2,2,2- RE=1.39ni n

WO90%/13a8%nt s of 4-(2,2,2- trifl uoroethoxy)phe RUS/IBRGO8/001050
392 trifluoroethoxy)phenyl1%oronic

ny_|r-| veidin-2-vl 1.1 [ MHlL+ a6 d’ 1_3. egl_ul valents—of

met hyhenyliRyrigiss2yhr  AWBSH#/8 0. 0d (triflyerometaoxy)pheny!

equi vale ify. pal 1 3 car boxain : i :

tetr aﬁl s&z"?r | phenyl pﬁf'\@%i ne) R1 Tgeﬁanlr%taﬁl)cljl’ -1'13 ﬁﬂ““é%'gms

1 equpyralzehet-Sof N- (G- pyrazol e-5- | of cesium carbonate, 0.09

am np [ Odﬁ'@{“ din-2-yl)-1 WO 2608/13 8% i

PCT/ %%r@é’é? ®50 107 carboxami de¢ CHEVAANTS of paliadium

H pyf a2 fnmethyl-fH4-|(2, 2, 2-  car boxaatlgs-(tHhREAYIBhbSBhine

16) .| trif oroet hoxy) phe nyl 128 N-{ ambno@%9 ﬂfh )

LCVS{ pynaizale-B4&t hod B using 1.3 f| aadd-equwlemtg ﬂN -(6-

equi Val nts of 5-fl yoro-2- rrethoxd 1) M.Zn 1.

343 PERROXIMIYI bdronic acid, di H—ﬁﬁé{ﬁ n?}ﬁgby)ﬁ%rﬂjlp

equi JAI,-enu of cesium nethylisoxazehethg-14pyearns-s-and

1 equi val ent of car|boxam de ’ i )

N- ( 6 driflueromatbeypr|i di n-2- R =3 carboxamide (Preparation 16).

yl) - Binet hyl -i soxazqgl e-4- net hyli g 3

carb39§ﬁ¥|de (Prepardtion 15). catf m@rgnhg)gHFFCof t he

reagents were Ar = 5-fluoro-2- heated to 80C, in a
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tem ?{rﬁluoromet%oxy)p hlﬁgrr%/zb%é) re W(ffrrffluolpomethoxy)phenyl
henyl]pyridin-2-yl}- | [MH]+ boronic acid, 1.3 equivalents
1-methyl-1H- of cesium carbonate, 0.09
pyrazole-5- equivalents of palladium
carboxamide tetrakis-(triphenylphosphine)
R' = 1-methyl-1H- and 1 equivalent of N-(6-
pyrazole-5- amino-5-iodopyridin-2-yl)-1-
carboxamide methyl-1H-pyrazole-5-
Ar = 3-fluoro-4- carboxamide (Preparation 16).
(trifluoromethoxy)p
henyl

122 N-{6-amino-5-[4- LCMS(2 min) Method B using 1.5

(2,2,2- Rt=1.39min equivalents of 4-(2,2,2-
trifluoroethoxy)phe | MS m/z 392 trifluoroethoxy)phenyl boronic
nyl]pyridin-2-yl}-1- | [MH]+ acid, 1.3 equivalents of
methyi-1H- cesium carbonate, 0.09
pyrazole-5- equivalents of palladium
carboxamide “tetrakis-(triphenylphosphine)
R' = 1-methyl-1H- and 1 equivalent of N-(6-
pyrazole-5- . amino-5-iodopyridin-2-yl)-1-
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(trifluoromethyl)phenyl
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LCVMS(2 mn) Method B using 1.3
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WOQ(200$/1358%¢r onet hyl ) phe MS ni z 398

bo®dni c

| t:nf r\'F ocQct 1y

PCT/IB2008/001050

nyl]pyrldln 2- yI} 3-

hyvl - eayxva

—

car
N-(6
yl) 1
car
rea
I Oul

bSﬁEhoé‘aHH‘éﬁl equi

e ROS bodopyri
@ met h | soxazd
b trifuor oleth 63y )pper 3
;enfs were Ar 4
Y (trifluoronet

2-chl oro-3- he

val ent of caf
idin-2- R1 =
| e-4- methyli
ation 15). ca

hyl ) phe botto

" iy 'mpyrazo

Ptarboxamide (Preparation 16).

soxazol e-4
boxam de All of the
ated to 80C, in a
med flask, with

123

STITR
pal |
tet]
tem
N-{6
di me
yrig
equi
carl
R1
pyr
am
Hp
16) .
Met K
equi
(et
1. 31 ek}

TR enlie

ad?gm WD 2008/ 13
ﬁuom—Z{ ri phenyl g

n,é%flure forl)gyrl

dizymben
in-2-yl}-3- M5 n
wgteylisoxareletd ] i

car
1 H t
Rle35- and 1 e
0- 5- |odopyr|d|n-
F‘%@BV'@QX&ZG@A&T h

die 75C.

10 using 1.55
Vil eBifRiond-22- er

hox%/]pvt hl{q\{ygheny

E

amind.5-(BL 1 o1 [lOvis

| &
R

yl)p Rt

hiig) t he
5826 PCIT/1'B20

HisgtR0nen.  Si

2m n of 2|
1z
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s

54 boronlc

D8/ 001050
eguivdlends phpdluoro-2-

BletRSBnERY | beranic.acid.
3- esqmmmwmm

vpl?r%qgiat% and Inequivalent of

AL ramRl aaahbahdi
§/B-3- :rmﬂimdximnledele -4-
el dsT o Biknasstion 15)
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Iheatied WB0RC; iBagound

bL)M_QnecP f?as ?W(I:thas%rrmg,

prior to adding the 0.08

MetRed E’Mlﬁgh%‘t s of

equivalents of palladium
tetrakis-(triphenylphosphine).
Stirred at this temperature for

13 hours before work-up.
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N-{6-amino-5-[2-
chloro-3-
(trifluoromethyl)phe
nyl]pyridin-2-yl}-3-
methylisoxazole-4-
carboxamide
R'=3-
methylisoxazole-4-
carboxamide

Ar = 2-chloro-3-
(trifluoromethyl)phe
nyl

LCMS(2 min)
Rt=1.53min
MS m/z 398
[MH]+

Method B using 1.3
equivalents of 2-chloro-3-
(trifluoromethyl)phenyl boronic
acid, 1 equivalent of cesium
carbonate and 1 equivalent of
N-(6-amino-5-iodopyridin-2-
yl)-3-methyl-isoxazole-4-
carboxamide (Preparation 15).
All of the reagents were
heated to 80°C, in a round
bottomed flask, with stirring,
prior to adding the 0.08
equivalents of palladium




pyrazol e-5- of cesium carbonate, 0.09 carboxam de
equi valents of palladiumRlL = 1-nethyl-1 H

WO 290%/8%826- (t ri phenyl phosphi ne) pyrazol e-5- af§TAB2008/001050
equi val ent of N-(6- carboxé#i de

_am-no-5-iodonvri-din-—2J1)3 -1 Ay =2
T LS4 =4 LIS A A S ALERLEA =L BN = T L T\

+ hvl 1
‘H pyrazol e-5- (et hoxynet hyl ) ph Cb@yg}gﬁt%@enylphosphme).
(Preparation 16). enyl 127 N-{6-pgiifned 2t ks térﬁ%@(a@ure for
m n) Method B using|1.55 (nethoxynethyl)ph R=1.21
m n{ equi val ent's of 4- enyI ] pyri di n1&hQU}SbefOK@W&-U939

Ar-ar-

125 ﬁ% e@"““ééwgém' ,L%$L"y' : Iclg@hﬁﬁ@a% “g‘f‘)‘l‘va‘l'ents

RERYHE ct Fitvalsorin of pai 2 BctiikEtiRxyphenyl
1- th [-1"'H trg?rr)akls (tri p;henyl phosphl ne) ng y

2008yr1@5@w}€€T/ | B2004P ov'zGisd 109b@30naz@¢ld 51 equivalents

equj val en it of oxam de
i R saBizale 4 | SALRE ™ A | of cssiymysargonate, 010
H pyeadekantde (et hchyrret hyl ) ph caé@mm@nrbeof pa|lad|um
(Pre E@ratl on 16 qnyl 128 N-[6-am no-5-(5- LCMS(2

Vet tronetiylih 1.3 fluor o- 2} tetfakis- @%H‘QPWPhOSthG)

equ Sg of 5- fI gor o- 2- hydr ox \ W_
329 é ?gLey%henyl bor oni c acid, 1?’8@(??42(3@?{9%’1’\@[ +
equ| gadberbimide cesi um net hyl i soxagaminets-icdoaitin--dpd-

1 eqw val ent of canboxam de
N- (B Am Re35- i odopyli di n-2- R = pmethyl-1H-pyrazole-5-

yl)+ azol e-4- methylip )
aoxam geyqlﬁﬁ/g Qé%%ﬁmfe s (Preparation 16)

ar cltl on 15). cafboxam de
reagents were Ar = 5- fI uor o- 2- heaHedtethtOBZHfC in a

r arrhd hyvsdy :n At + A
126 0| N-{-amino-adB * YRS (.’é'ﬁ‘ﬁ)' RISy B usEInEg ECAEE

(methoxymethyl)ph | Rt=1.19min equivalents of 2-
enyllpyridin-2-yl}-1- | MS m/z 339 (methoxymethyl)phenyl
methyl-1H- [MH]+ boronic acid, 1.31 equivalenis
pyrazole-5- of cesium carbonate, 0.09
carboxamide equivalents of palladium
R'= 1-methyl-1H- tetrakis-(triphenylphosphine)
pyrazole-5- and 1 equivalent of N-(6-
carboxamide amino-5-iodopyridin-2-yl)-1-
Ar = 2- methyl-1H-pyrazole-5-
(methoxymethyl)ph carboxamide (Preparation 16).
enyl

127 N-{6-amino-5-[4- LCMS(2 min) Method B using 1.55
(methoxymethyl)ph | Ri=1.21min equivalents of 4-
enyl]pyridin-2-yl}-1- | MS m/z 339 (methoxymethyl)phenyl
methyl-1H- [MH]+ boronic acid, 1.31 equivalents
pyrazole-5- of cesium carbonate, 0.09
carboxamide equivalents of palladium

R' = 1-methyl-1H- tetrakis-(triphenylphosphine).




prior to adding the 0.08
tetrakis-(triphenyl phosphi ne).
WO 2908 86826ur e f or

equi val

ents of palladium

Stirred at this
13 hours before work-up. 129CT/IB2008/001050

N-{6-am no-5-[2- LOMS(2 nild} Method B usi ng 1 5

(ret-hoxy-ret b"l \nh Ri=1-22mn CU|U|| val +-S—of-

enylﬁ’ﬂ?ﬁ?'&'@ 2- yI} 3- MB mz 339 qﬂ%‘?ﬂ;ﬂfpwe@yl

met [ MH] + boronic a&r‘n%oéx&%ﬁ Rifirentylpef -

car b%é(ﬂg% ﬁe ceS| um(ar bonate, 0.08 R =3- eq uwva enyt)g

of pAfkadium et hylli soxazol e-4- | methyl-1H- pyrazole-5-

tetyakis-(triphenyl phosphi ne) car a ‘

equ &gﬁ;&q%y%\@ﬂwﬁ)é% Ar = 2- R SURNRE: (ﬂ'eﬂ)aratlon 16).

Ami ”é’ny'z_l' i odopyri di N 2-yl)-3- (methoxymnet hyl) ph

nethyl-i soxazol e-4- jenyl carboxanjde (Preparation 15)
128 Pur | Ni[6earbinoeBi(Brmn WOCMBE mins26| MettiadsBosdigd 50

110{ chr ormat ogr aphy on,,si L, gel J .

hept @ 2? acet d?’é 11#{?& ‘ ?@Lﬂgﬁgﬁgsv‘%ft§§uoro 2

LQVSﬁ?dr@SkWhé@l)‘p‘yﬂ BMSIrﬁ}’Q 3@9equn VRy&okgphenyl boronlc acid, 1

et hoxyphenyl ) pyri di =1.28m n of| 2-et hoxg| pheny

bor pAiNc2-yA=3- yi | - 1- mEMhuf MS i z| 8@gvaleniof qequm

equ pyrazol e-5- [

car bongﬁygkgég%aé 4 Pboxarri de equi %enf‘ % uwalent of

R Fcdrboxbinide 1 H- tletrakis-(tri thF(‘ﬁl—@thIﬁpEHOdOpyrldln -2-

pyrpzel e-5- and 1 equival ent of Nk él ?xam de

am hB- 523-odopyridin{2-yl)-1- Ar = ¥ n@?hw ispxazole-4-

H- py LiRoRa-@bhexyphenyl car boxh PRxbRidP et bafdtion 15).
o) | MRAS ez ob R CaB AP tPr@paition 19)
carboxamide All of the reagents were

Ar = 5-fluoro-2- heated to 80°C, in a round

hydroxyphenyl bottomed flask, with stirring,
prior to adding the 0.08
equivalents of palladium
tetrakis-(triphenylphosphine).
Stirred at this temperature for
13 hours before work-up.

129 N-{6-amino-5-[2- LCMS(2 min) Method B using 1.5
(methoxymethyl)ph | Rt=1.22min equivalents of 2-
enyl]pyridin-2-yl}-3- | MS m/z 339 (methoxymethyl)phenyl
methylisoxazole-4- | [MH]+ boronic acid, 1 equivalent of
carboxamide cesium carbonate, 0.08
R'=3- equivalents of palladium
methylisoxazole-4- tetrakis-(iriphenylphosphine)
carboxamide and 1 equivalent of N-(6-

Ar = 2- Amino-5-iodopyridin-2-yl)-3-

(methoxymethyl)ph methyl-isoxazole-4-

enyl carboxamide (Preparation 15).
Purified by column




131 N-[6-am no-5-(2- LCM5(2 min) Method B using 2
equi val ents i sobutoxyphenyl)py Rt=1.41 mn of
WORIPHEBHBOoxyphenyl boronic ridin-2-yl]-1-met RAT/IBRAYS/001050
mz 366 acid, 1.1 equival edfs of 1 H-pyrazole 5- [M—|]+
r\ne HR-ear hnnnf e—0 0- 1& C&I’Jf‘rcmam
pal ) adium RL = 1-mefhyl-1 H cﬁ’\ro%atogramﬁy oritiica gel
tetrakis-(triphenyl phosphi ne) pyré‘qgghgv\ﬁl—h Wéﬁiaﬂe.ethyl
equj val ent of N-(6- |carboxani de
am ho- 5- | odopyr| d| n12 yl)-1- Ar = acetﬂ’ahyl--l
AHI——FJy UTrC . J ey pheryv baiLU ‘l’\na. e J_Pi' C“a A |
130 1¢) F“E@aﬁlr@tﬁ“’t%( TOMR(E )7 ovisthost B, dsipg 2 Sqliyatehts
Vet heoghoRypisdd) p%rlaﬂ “Hta!l e8hfin et h WZ—'@thd?&yBBeﬁﬁlfbd?oﬁlf:
2-|sobutoxyphe boronic fl uorophe mz 356
aci dn-2tyl}-1enet | ent MIM/zBg8i di n-acwll ]Jleqqlmlqams of
ces . t hyl - i f
pal i‘g]'?ﬁ‘%gﬁﬁr azol e %ﬂHi'EEI\/R (d4- '_beﬁﬂrlﬁ gﬁbgﬂé&’ 810
t et | eddboxbididehenyl phosphi ne) caLQqnxiaaﬁedes fum
1.24R3nd1equwalent of N(6 RL F 1-nethyl-1 (t
3H) | Ra=oBmefhylabilno 5- i odopyri di n} t@ll;qk)s.-@rlmnylphosphme)
200B PCT/ | B2008/ 001050 11 ra%qql .
4. 17"%%?8@ 'hyl -1 I—FPpyrazoI e-5- chr %Qa ‘?alg &HN(S
6. O edrbdRamadédoxam de (Preparati onamﬁi)o -5- lédopyrldln 2-yl)-1-
2-et hoxy-5- (m 2H), 7.06- Heated|to ,75C  Purified by
1 ubABsh@nyl 7 08 (M 2H), col um| & @ﬁgt% ?&H@Pg
7.30, éﬂ silida gel eluting &‘a%x&nﬁde (lﬂrepﬁréﬂ?on 16).
hep ane ¥ yI acetatle 7:3. 7.52-
N-[ 6 am no- (2 3- LCI\/IS I\/Et hod B ulslleﬂ@ﬁdltOB75
A nha
o |.|C|| I\L I|. \,IUI Ul
T R S TS TR et hvaens
aci jnsobﬂﬁi@bhbﬁWWC'Fﬁ:‘}mWhﬂ + 1 5f 2GsbpBabRHenyf boronic
ces|um
ridin-2-yl]-1-methyl- | MS m/z 366 acid, 1.1 equivalents of
1H-pyrazole-5- [MH]+ cesium carbonate, 0.10
carboxamide equivalents of palladium
R' = 1-methyl-1H- tetrakis-(triphenylphosphine)
pyrazole-5- and 1 equivalent of N-(6-
carboxamide amino-5-iodopyridin-2-yl)-1-
Ar = 2- methyl-1H-pyrazole-5-
isobutoxyphenyl carboxamide (Preparation 16).
Heated to 75°C.-

132 N-[6-amino-5-(2- LCMS(2 min) Method B using 2 equivaients
ethoxy-5- Rt=2.80min of 2-isobutoxyphenyl boronic
fluorophenyl)- MS m/z 356 acid, 1.1 equivalents of
pyridin-2-yl]-1- [MH]+ cesium carbonate, 0.10
methyl-1H- equivalents of palladium
pyrazole-5- "HNMR (d.- tetrakis-(triphenylphosphine)
carboxamide CDs;OD): 1.24 | and 1 equivalent of N-(6-

R' = 1-methyl-1H- | (t, 3H), 4.03 (g, | amino-5-iodopyridin-2-yl)-1-
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(mi6H), 9.60 (s, (Freparation 15). Purified by nyl 1
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carboxamide equivalent of N-(6-Amino-5-
Ar = 2,3- iodopyridin-2-yi)-3-methyl-
dimethoxyphenyl isoxazole-4-carboxamide

(Preparation 15).
134 N-{6-amino-5-[2- LCMS(2 min) Method B using 1.5
(2,2,2- Rt=2.82min equivalents of 2-(2,2,2-
trifluoroethoxy)phe MS m/z 393 trifluoroethoxy)phenyl boronic
nyl]pyridin-2-yl}-3- | [MH]+ acid 1.5 equivalents of cesium
methylisoxazole-4- carbonate, 0.08 equivalents of
carboxamide 'HNMR (de palladium tetrakis-
R' = 3- DMSO): 2.40 (triphenylphosphine) and 1
methylisoxazole-4- | (s, 3H), 4.70 (q, | equivalent of N-(6-Amino-5-
carboxamide '| 2H), 5.20 (br s, | iodopyridin-2-yl)-3-methyl-
Ar =2-(2,2,2- '2H), 7.10-7.50 | isoxazole-4-carboxamide
trifluoroethoxy)phe | (m, 6H), 9.60 (s, | (Preparation 15). Purified by
nyl 1H), 10.40 (br s, | column chromatography on
1H). silica gel eluting with




f I uor ophenyl
prior to 7.07 (m 2H),
WOR08%136826 1 H) ,

(m 1

7.05- flas
adding 0.0

H),

k, with stirring,
83 equi val ents of

pal l adiumtetrakis 7.45 (d, 1 hg/IB2008/001050

StriphePyIph?spthE) Stifﬂ%d 9.19 (s, 1 FD at this
efperattHe—1+-or—bnout-S—poetrofre—nm k=t -t Y
B col unmm chr omat ograptﬁ y, eluting w ??P‘ﬁ‘ﬁ&e&ﬂ@ aé“leﬁ%ﬁﬁ 1.
135 2‘56%' ngé”rgrhz)- . -opo ‘PLCQ\?‘%S{?S?@T)?' M@W@Brﬂﬂg bRidiRilents
5- f eivoapitenyl ) - pyr |R14=266m16 pr opfo&-ﬁmmtyﬁ )‘luomhenyl
2 hgTReaE oo g LS| oBEhda 1S it
eq i@RiSypgL d chl pyr azo| gf SesiherabenatblA1 1
1-He?ﬁl ¥€'carbo>gﬂrg§ pyrazole-5¢carbox¥lic aci d.
—rrmilmydtsnyazqeﬂ ;Eyr azol e- 5- caf e@uixaientol A-(6-Amino-5-
5-f OpPOXYH 7 N {b-.am 2-4 On_aL 3
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column chromatography,
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acetate 9:1.

136 N-[6-amino-5-(5- LCMS(2 min) Method A, using 3-(2-propoxy-
fluoro-2- Rt=1.54min 5-fluorophenyl)- pyridine-2,6-
propoxyphenyl)- MS m/z 370 diamine (Preparation 51), 1.5
pyridin-2-yl]-1- [MH]+ equivalents of lutidine and
methyl-1H- 1.15 equivalents acid chloride
pyrazole-5- +| prepared from 1-methyl-1H-
carboxamide pyrazole-5-carboxylic acid.

R' = 1-methyl-1H-
pyrazole-5-
carboxamide
Ar = 5-fluoro-2-
propoxyphenyi
137 N-{6-amino-5-[5- LCMS | Method B using 2 equivalents
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oy [ e 2 yi1- 1. 4] 1P H“%yp“e Hshisisii . Puriied by

reparation methyl 7(& ZH) .28 (d,d céluh')n ch®inabgraphy,
N- (- am no-5- pyrazole-5- 26 (d
i od

1 H),
bpyri di ne-2-yl)-1 1H}e?lﬁ3ﬂ (d, car o@b@ﬁﬁﬂd’éth?hﬁlta(@ ethyl

b2 7 b (. Crreparibon e). pgraiy BodS Gy fho

7.50-7.56 1H).

138 N-{6-amino-5-[2- LCMS Rt=3.02- | Method B using 4 equivalents
chloro-5- 3.07min of 2-(2-Chloro-5-
(methoxymethyl)ph | MS m/z 373 methoxymethylphenyl)-
enyl]pyridin-2-y1}-3- | [MH}+ 4,4,5,5-tetramethy!-[1,3,2]-
methylisoxazole-4- dioxaborolane (Preparation
carboxamide 54), 1.1 equivalents of cesium
R'=3- carbonate, 0.083 equivalents
methylisoxazole-4- of pailadium tetrakis-
carboxamide (triphenylphosphine) and 1
Ar = 2-chloro-5- equivalent of N-(6-Amino-5-
(methoxymethyl)ph iodopyridin-2-y|)-3-methy|—
enyl isoxazole-4-carboxamide

(Preparation 15). Stirred at
this temperature for 6 hours
before work-up.

139 N-{6-amino-5-2- | 'HNMR (ds Method F using 4,4,5,5-




carboxam de (m 4H). Ar
trifluoroethyl)phenyl

2-(2, 2,

2-

140 N-{6-am no-5-[5- LCMVB
WOHHBESE usi ng 1.5 et hoxy-2- Rt=3.94ni n equiRed/1BA§0§/001050

of 5- mathoxy - (tr| fl uordﬁéthoxy)p I\/S m z 408
fliuoronne nhaonv

bor bR S35ci d ( Pr ooat PGy 501 PhEee 2 g 2

N- ( Gnmﬁbrtfétﬁynmwr@/r |3%G3(m| 2HPPY | iflnerodtiyl)-phe -y 8,2]-

car poxam de yrazol e-5- carboxani de Rl = .

1- rre]ﬂyyldln-a-yl}k‘l (Pre & Bf (r3H)6) . Hél@x@laor@!ane (Preparation

pyr pz 100C fo Cak )

5- e F}o%hX} 5‘ (trifl g&q'r@ nltﬁ?y) p ﬁée)né/)'ﬁ(&ﬁ @earﬁfno S

N-{ bppaaizole-5- [ 2- L gdlold-l JE us| indoByridinbiylp-15methyl-

Rt =P. 83mn equwaletso 2- (12-Chl or o- 5- )

(et eaoeNamids ) ph M5 7md % (B 7 )aot h &%M@?ﬁlﬁﬁﬁ%ﬂwﬁlm'de

eny| hpyr

4, 4 E “H ﬁemy ‘[%HZLE% (m net h {P_I’fpﬁﬁ.’[l&ﬂdl)? bor ol ane

( Pr eppiaablieeb- pyrachZH)S? 50-NBR 54) and N-(6-am no- 5-

car poxam de (CDCl 3): g yridinet2-yl)-1-nmethyl- R =

1- me%’@loxé €3.41 s‘»m : 1 H pyrazol e-5-car boxani de

pyrgég 5@8% 22 (s,) 3H), (Preparpation 16). Heated at

WO P E g PCT/JBZOOS/ 001050 | 115 car boxam de 4. 28

g_s, ﬂlﬂpprdﬂélbgl)erglﬂr}yl m nut Es Pur fi ed Ar =

130 (ol NolBomBIB1on o AN, 3 1| GBS Eysvddn Bry,

si | 7.29-7.| = rtri degiivalentd 895 phéthoxy-2-

2H) Fr%tl&%@ﬂ% hept arﬁgﬁegfr?yln%gcet a eSSI:Vl o 1 H) oy

7.4 a(tﬂfll.'iﬁromathoxy)p MS m/z 408 (trifluoromethoxy)phenyl
henyljpyridin-2-yl}- | [MH]+ boronic acid (Preparation 60)
1-methyl-1H- and N-(6-amino-5-
pyrazole-5- iodopyridine-2-yl)-1-methyl-
carboxamide 1H-pyrazole-5-carboxamide
R' = 1-methyl-1H- (Preparation 16). Heated at
pyrazole-5- 100°C for 10 minutes
carboxamide
Ar = 5-methoxy-2-
(trifluoromethoxy)p
henyi

141 N-{6-amino-5-[2- LCMS Method E using 3.4

chloro-5- Rt=2.83min equivalents of 2-(2-Chloro-5-
(methoxymethyl)ph | MS m/z 372 methoxymethylphenyl)-
enyllpyridin-2-yl}-1- | [MH]+ 4,4,5,5-tetramethyl-[1,3,2]-
methyl-1H- dioxaborolane (Preparation
pyrazole-5- "HNMR 54) and N-(6-amino-5-
carboxamide (CDCl3): iodopyridine-2-yl)-1-methyl-
R' = 1-methyl-1H- | 3.41(s, 3H), 1H-pyrazole-5-carboxamide
pyrazole-5- 4.22 (s, 3H), (Preparation 16). Heated at




(m

7.68

2H), (d,

1H,

8.07 (s,

1 H. 142

N-[ 6-am no-5-(2- LCVMS Method E using 1 equival ent
WOHP#EH8®- Rt =3. 24ni n of 2-chl or 0- 5- net hoxyphdJyIB2008/001050

met hoxyphenyl ) pyr [

I\/S m z 1386 boroni c aci d and

N= ( 6 f =2="y1 )

i so Pgaﬂ 5?“@? i sopr odbg?’ (éi \%Tﬂ pyr avgpg@% pyT g‘?@l’%b Pﬂmfled

car bayanixdenhlofy-gpar dt4.94 (§19H), car bpxalimie cHﬂﬂhatd)g@dphy,

100C for 10 RL = 1-iis gropyl it es. vl H pyrazol e-5

car boxataymethylprp- @1 (N 'd:l):rret 1!)3(9% ﬁteﬂZLé49: silica

N-{6 no-5-[2- LCNG _tzhg)éll

(cyEieog?ropyl met hox Rt %@ 4m ﬁﬁ Egrtadﬁéﬁuél‘dﬁﬁﬁmtﬁ

2- (¢cycl opropyl et hoxyaH), ¥)3thehy! ] pheptiine:athyMaetate 2640

phenyl boronic acid Q%y } thyl-1 H [M]+

am mo- 5-i odopyri di ng- 7)46175@ g {nea 5- et hyl -

H pyrazol e-5- car boxqm Cﬁ_nc alggoxam de (Preparation

16) ] Rl = 1-nethyl-|T B Heated at 100C for 10

pyhezol e-5- m nut es.| (dcaHhdkanri(sle| Ar = 2-

(cycl opr opyl net hox 008/ 135826 PCT/ 1 B2008/ 001050

116! y)phenyl 144 N|[6-am no-5-(2{ LCM5 Met hod E using

2 equi val ents butoxy-5- Rt=3.14mn of

2-but oxy-5-f| uorophanyl fl uoroph anl Ypyridin MS nfz

142 384 | Poloaminabi(@- and MEMS- ani no- | Maihpd E weingyll equivalent

[ MH] &b @dopyr ',d' N&-Bik it NY b 2-chloro-5-methoxyphenyi
methoxyphenyl)pyri | MS m/z 386 boronic acid and N-(6-amino-
din-2-yl]-1- [MH]+ 5-iodopyridine-2-yl)-1-
isopropyl-1H- isopropyl-1H-pyrazole-5-
pyrazole-5- carboxamide (Preparation 61).
carboxamide Heated at 100°C for 10
R' = 1-isopropyl- minutes.
1H-pyrazole-5-
carboxamide
Ar = 2-chloro-5-
methoxyphenyl

143 N-{6-amino-5-[2- | LCMS Method E using 2 equivalents

(cyclopropyimethox | Rt=2.84min of 2-(cyclopropylmethoxy)
y)phenyllpyridin-2- | MS m/z 364 phenyl boronic acid and N-(6-
yl}-1-methyl-1H- [MH]+ amino-5-iodopyridine-2-yl)-1-

pyrazole-5-
carboxamide

R' = 1-methyl-1H-
pyrazole-5-
carboxamide

Ar = 2-
(cyclopropylmethox

methyl-1H-pyrazole-5-
carboxamide (Preparation 16).
Heated at 100°C for 10

minutes.




pyrazol e-5- 1 H pyrazol e-5-carboxam de

car boxani de

(Preparation 16). Heated at R = 1-nethyl-1 H 100C
WO9p8/1358%i nut es. pyrazol e-5 carboxani de Ar PCT/IB2008/001050
2- but oxy-5- fl uorophenyl 146 N-[6 am no- 5-(5- LCM5
Met hod E IIQLhﬂ 1-5 f!J&GrG 2 Rt
of - |0phepylo- 27 |sopLopoxyphenyI)p MS mlz 371
144 509(!-3@@%}%8%‘-? orpems Yri di n-2vigtHodSe L[SM‘Q'] Zeaglvdlents
1.2 uival'ents of tert- nethylisjoxazol e-4- tyl
a itory-5r oni de, ¢ RiEDstdminie ' HNNRR-DUiEXYES- ﬂsomphenyl
equii yal en LI agdium = 3- e
and f“%ﬁﬂf‘%@ﬁwag’f LM’#N@ Sﬁéo_xaz o%a@?%é aﬁéﬁ-‘f@-ta%ﬁo
3. 5les rﬁérr@nnHO- fNiPgopyr i di n-{25. I&wﬁyﬂmm@ 2g1)3tHethyl-
4.37 4 43 met hyl - i soxazol e-4 Ar 5- fluoro 2-
(m pyramlee‘i-% car boxam de (Prepa*rId’tn!/diffllzo‘.@‘)‘5 -carboxamide
i SOpL.O 7.0l (m 1 H, He '
at r§§3§%'%3§1 (m 80C. Purified b @Eﬁa'faqf)bg nﬂeakﬂsat
frag: R anf-wiptANLHRLC] 1 H), 7.47 (H00°Clid)1,0 lﬁlrﬁ.@eis
1 H. 146 N-{6-am no-5-[2- LCMS bthod F using 1.4
(2, Ppyrazede=5- 96ni n e¢qui val ents of| 4, 4, 5, 5-
trif )phenyl M5 nfz 377
tetf %#@PESWM (212, 2 WD 2008/ 185826
PCT| AB2ODBURHYS0 117 ]pyridin-2ryl}-3- [ M+
trifluoroet hyI )-phenyl]-[1, 3,2]- pethylisoxazol e-4-
di oxBuPBhan: (Prepdr ation carboxam de 1HNVR (d4-
58) ents ert- RI éd-’E yl
145 amronll[ujarﬁr on 35 rel't@hmy i soxazol N%’[h (déﬁng W
0. OPfleorei-2-al ent s of | iR AGimim equwalents of 5- fluoro-2-
isopropoxyphenyl)p | MS m/z 371 isopropoxyphenyl boronic
yridin-2-yl]-3- [MH]+ acid, 1.2 equivalents of tert-
methylisoxazole-4- butyl ammonium bromide,
carboxamide 'HNMR (ds 0.05 equivalents of palladium
R'=3- CDsOD): 1.19 | acetate and 1 equivalent of
methylisoxazole-4- | (dd, 6H), 3.51(s, | N-(6-amino-5-iodopyridin-2-
carboxamide 3H), 4.37-4.43 | yl)-3-methyl-isoxazole-4-
Ar = 5-fluoro-2- (m, 1H), 6.96- carboxamide (Preparation 15).
isopropoxyphenyl 7.01 (m, 1H), Heated for 10 minutes at
7.05-7.09 (m, 80°C. Purified by
2H), 7.38 (dd, | fractionlynx™ HPLC.
1H), 7.47 (dd,
1H), 9.20 (s,
1H).
146 N-{6-amino-5-[2- LCMS Method F using 1.4
(2,2,2- Rt=2.96min equivalents of 4,4,5,5-
trifluoroethyl)phenyl | MS m/z 377 tetramethyl-2-[2-(2,2,2-




car boxam de 3.33-3.50 (m acetate and 1 equival ent of

Ar

= 2-(2,2,2- 2H),

7.26-7.29

WON0PB13a836n0- 5- | odopyri di n-2- trifluoroethyl) pPReAyiB2{0§{001050

1H,
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1 H), 7.42-
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carbgyaice (2- Ry
5 ilq?ro 2-(2- nme
oxyet hoxy) - phenyl
methyllisbxaraieay | -
eparatlon pyraz(
GRibexamide N- ( 6-
NQ: 5- rldlne
Ay (?O@Q@L met hy|
Otrifiupraathpiplaanyiie
4,15 (s, Heateq
uor o-2-(2- 3H),
2H), 7.04 nyl

7-7.50 (m 2H).
ng 1.5 WD 2008/ 14
oxy-2- Rt=2.45m
f 1 uor onet hoxy) p
f 1 uor onet hoxy) ph
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I equi val ents of
aki s(tri phenyl ph
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Wﬁﬂff (d, 120

qu nyl'] pyri dj

RI5®Rs23H), et h
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yrazol et
((mﬂb&a?@ﬂl on
| f,0

datrs T 150
G746 (fn, 2H),
148 N-{6 amn

5896 (BCT/ | B20

VOO E

e({ryh H)ggj)ml (sp
ation
ﬂé‘l’ tadi um 4-
osphi ne)

o

bnl ynxTM IC—I:K;[LSC dibrabdrotdne (Préﬁar(sﬁlon
L 2l m.n
NS et et

L hoxy) p

3t m et hyl

%Bur Iofe‘ﬂ%) Bﬁ@q&ﬂfﬁ 8 2]

ﬁ/gtglfmealents of z%gt

Mt
i n-2-yl}-1-
y0.02 ewiwﬁlerxtablimlladielm

(g4 6fge) %n@?{ equwalent of

—Nj(ﬁf@hmd-s—'lodtbpyﬁﬂm 2-
5-" pyrazol e-5-

WiER-met lﬁ%ﬁﬂ@lﬁ -

Céal%ééﬁ%q('ey gPrﬁagar tlorr]1 15).

7H§§te(d3|for 24B)m|nutes at
D-5-] 5- LCV5 Met hod E
n$20Q G dRyifiepiy

RhcodF ™ NPEC.
[ M +

i soxazol e- -
car boxam de

bromide,
+

yridin-2-yl}-

147

N-{6-amino-5-[5-
fluoro-2-(2-
methoxyethoxy)phe
nyl)pyridin-2-yl}-1-
methyl-1H-
pyrazole-5-
carboxamide

R' = 1-methyl-1H-
pyrazole-5-
carboxamide

Ar = 5-fluoro-2-(2-
methoxyethoxy)phe
nyl

LCMS(2 min)
Rt=1.24min
MS m/z 386
[MH]+

"HNMR (d.-
CDsOD): 3.24
(s, 3H), 3.60 (t,
2H), 4.09 (t,
2H), 4,15 (s,
3H), 6.84-6.89
(m, 2H), 7.04-
7.07 (m, 2H),
7.38 (d, 1H),
7.47-7.50 (m,
2H).

Method F using 1.3
equivalents of 2-[5-fluoro-2-(2-
methoxyethoxy)-phenyl]-
4,4,5,5-tetramethyl-[1,3,2]-
dioxaborolane (Preparation
63), and 1 equivalent of N-(6-
amino-5-iodopyridine-2-yl)-1-
methyl-1H-pyrazole-5-
carboxamide (Preparation 16).
Heated for 10 minutes at
130°C.

148

N-{6-amino-5-[5~

LCMS

Method E using 1.5




Ri
nme

3-

and N-(6-am no-5-iodopyridi n-
t hyl i soxazol e-4- 2-yl)-3-nethyl -i soxazol e- 4-
WOPHBRE% de car boxam de (Preparation 15).

AP CI/1B2008/001050

5- et hoxy 2- Heated at 1001@:8for 10

(t
N-{b
met
nyl

met

4,4
(Pr

tHoxy)p

Meﬁ%’% [2-(2-

h@nﬂ@mbwhmepm

yridin-2- - 3-
hBPPﬂW&'ﬁjm' -yA}- ;

oY

tlezarboxaretdeyl i sq

t
AR &I 15
M$aizvi@ident s
NS m z netho
3dd 3yo [ v +
[1,3,2]- carb
65), 0.5 eq
xazol e-4- but

I\gglﬁ%élegts of 5- mgthoxy -2-

@flfllﬁal{ome(tﬁexy)phenyl

Xﬁgrto%?xggld (Ereﬁ/argtlon 60),
lgwgp%b&&%{uaamm

06@"{‘
y ightaddgdtriphengipdogphine)

ul val e

car poxanj de equi val gnt of N-(6-am no-32: = 2-(.2- -
! odigy in-2-yl)-3-methyl - metho x?@? ﬁg@%m\réo-&lodopyndm-
| SO Is/&)xa%s@%ar de nyl (Pr eoery@t:ewetﬂa JisoA&Eble-4-
N-[aam CVS Method E us|ng 1.2 chloro-5-
:3cam«nxarmd|e| val ents of 2-chl or pc@boxamide (Preparation 15).
et hp ri.di (IMS mz 372 eth [
aci AL B~ R RNICE REERATRL e B0
N- ( BiffluoRnisthdxyipPyr azol e- 5- minutes.
i odp Eyrldl ne-2-y -rrethyl- car bpxam de 1
H pyhaayl e- 5- car boxcm de Rl = 1-frethyl -
[ Dy pu| 4
rr gAY -
128 | iR AT Bdeda da GUIST 3L of F!i"eéhé’%ﬁ%%gr?’ hyi vo
200 3hi'éiﬁ§)%ﬁétl?@gy)bﬁac (8001050 11 9ed|5d/alents of 2-[2-(2-
N-{gamno /5 Met hod E using chIoroSﬁZ-
Rt = ns&wrrdr@@uyl}raf ertMScm/zz- [ 2-ch maihgxyethoxy) pheny
met h e ) ) N
(5 T@ﬁ@l&éﬁ?ﬁ%@% it r%ﬁ&ﬁ\mh 4,4,5,5-tetramethyl-[1,3,2]
carboxamide dioxaborolane (Preparation
R'=3- 65), 0.5 equivalents of tri-tert-
methylisoxazole-4- butylphosphine and 1
carboxamide equivalent of N-(6-amino-5-
Ar = 2-(2- iodopyridin-2-yl)-3-methy!-
| methoxyethoxy)phe isoxazole-4-carboxamide
nyl (Preparation 15).
150 N-[6-amino-5-(2- LCMS Method E using 1.2
chloro-5- Rt=3.06min equivalents of 2-chloro-5-
ethoxyphenyl)pyridi | MS m/z 372 éthoxyphenyl boronic acid and
n-2-yl]-1-methyl- [MH]+ 1 equivalent of N-(6-amino-5-

1H-pyrazole-5-
carboxamide

R' = 1-methyl-1H-
pyrazolle-5-
carboxamide

Ar = 2-chloro-5-
ethbxyphenyl

iodopyridine-2-yl)-1-methyl-
1H-pyrazole-5-carboxamide
(Preparation 16). Heated at
100°C for 20 minutes.




nyl]pyridin-2-yl}-1- [MH +

4,4,5 5-tetranmethyl-[1,3,2]- nethyl-1 H di oxaborol ane
WO 0Bt i on  pyrazol e-5- 67) and 1 equi val eCTg#B2008/001050

N-(6 car boxam de ami no- 5-ll%dopyri dine-2-yl)-1- R =

151

anaaoﬁs%par CENS T LT MR E SR g2

106 B2opA = 2- Cht=€2 83/pir( 2- reyuivedents of 2-[2-chloro-5-

h h h 152 N-{6-¢
m Oéégwoxy)p heg| Ms{m f‘%io 2- meeﬁrp%ygﬂwc%% 5heny']
Rt S t h h _
et ?wi’@&b@aé%y ; BEW'@PZS{’ oy B g tetramethyk1,3,2)-

enyl heshyi-dHa- 2- yI} B3- [ MH + ( Prepatiaxatmrolabig, (Ple;saration
nethyllsoxazole 4- equival ents of tidjne and
car|gd4age!8e-equi val ents of acid cféij 'Hieq q@malgnt ?leTW

sol Lgééegxérﬁyq%cet onitrile) nmethyl |§(ﬁ%@z5u,&jdbyngrr@p@.wd1

frg car bpxam de i soxazol e- 4- car boxyl i
aci|®R’ —Ar—metlSylﬁIl-uor b-2- (3 net hoxypneﬂw)‘blhyraéﬂl?ﬁ 153

N-{|6- am [5- LCM5(2 m n) Method US| .
3_E5oyfrp p- -2_ f1 uot 052_(3_)Rt:1h3<;oq{63x5ﬂ1n)% (Preparation 16).

(36'T€ér68§é{|ﬂfdéooxy) phenyl ] - et hoxpyleaeaaty)oRiCNGr 20 2

40 I ne-2 am ne enyl ] pyrfidin-2-yl}-3- [ M+
( Pr eAatea-cblanLB)(Z 1|5 nethyl i soxdPBIWes- equi val ents
of |l ut di ne,and ar boxam de 1. 15 equival ents of acid

RL —mf*}Pé‘tVﬁiJTO XY)RRE Ll ori de (1 M{sol ution in
Py o )ﬂ|65 acetonitrile) prepargd from1l WO
20018/135826 PCT/1B2008/ 001050 120 carbhoxanide

152 net hjH{B4armineyd-6ol e ECMS(2 min) Method A using 3-[5-fluoro-2-

fluoro-2-(3- Rt=1.38min (3-methoxypropoxy)-phenyl]-
methoxypropoxy)ph | MS m/z 401 pyridine-2,6-diamine
enyl]pyridin-2-yl}-3- | [MH]+ (Preparation 70), 1.5
methylisoxazole-4- equivalents of lutidine and 1.2
carboxamide equivalents of acid chloride
R'=3- (1M solution in acetonitrile)
methylisoxazole-4- prepared from 3-methyl-
carboxamide ' isoxazole-4-carboxylic acid.
Ar = 5-fluoro-2-(3-
methoxypropoxy)ph
enyl

153 N-{6-amino-5-[5- LCMS(2 min) Method A using 3-[5-fluoro-2-
fluoro-2-(3- Rt=1.35min (3-methoxypropoxy)-phenyl]-
methoxypropoxy)ph | MS m/z 400 pyridine-2,6-diamine
enyllpyridin-2-y1}-3- | [MH]+ (Preparation 70), 1.5
methylisoxazole-4- equivalents of lutidine and
carboxamide . 1.15 equivalents of acid
R' = 1-methyl-1H- chloride (1M solution in

pyrazole-5- l acetonitrile) prepared from 1-
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met hoxypr opoxy) ph enyl

5-fluoro-2-(3-

WOIHBESE using 1.1

of 2-chloro-5- ethoxyphenyl?ypyridi M5 mlz 373

carboxylic ac
154 N-[ 6-
chl oro-5- Rt=

id.
am no-5-(2- LCMS
3. 13m n equiRAVIBA§0§/001050

of
Ct

equ

BaRRag T o0

0. 10ApgB-Habereg30f

—aci o5
um net hyl i sox
car boxam de

ety Frpuishe-

pedrbegylicradieét r aki s Rl

= 3t (triphenyl phosphine) and 1 jrethylisoxazol e-4-
equj MRARGYPEIPRYB? ani no- 5- car boxami de
i odo&;{ri di n-2-yl)-3tnethyl - Ar = R-chl oro-5-
i soxazvl e- 4- car boxam de et hoxyphenyl (Preparation

154 15)| NiBRarhinbss424 no{ BOMS (2- LCVS MettoxtiBRisirgg hg 1. 1
nmet hoxyet hoxy) phe R{=2.42m n equiyjal ents of f2 [:ﬁ ?2-
nyl | §fleratbn- 2-y1 } - 11 RiE3ABMiReg | equivalents of 2- loro-5-
met h - \ tdpl - 1 ; id. 1.5
4, of STSRYRRHNEDNATY MS T2 0787 Penohbrieny bojonto poid
( Prep&rgll-Bon car boE@MHjle 65), 3. peqdualeatseoﬁtcsesmmm =
1-nmethyl -1 H potassi um carbonate] 0.05 razol e- 5-
eqm Vﬁ@ﬂlsgx%?(ﬁﬁﬁll adi um car boxan{;%rgonate?)().‘POzequwalents of
t et | akiboxbhdid@henyl phosphi ne)  Ar| safadidm tafiblkié-
equ| val ent of N-(6- |net hoxyet hoxy) phe )
ani nB’ 5-3-odopyri di ng¢-2-yl )-1- nyl &gplﬂ@mylghosphlne) and 1
Hpyrazol e-5 cgrboxam de (Preparation > S e
wer em?é@f@é?x?ﬁae , CFi n a round bot%’g%\’%@gggf %fg@-%ﬁ‘hﬁo 5
hout sarbbx@niMd 6- am no- 5- [ 2- (3- LCN@(d%pgiidﬁh-ZJ?l)mld\eﬂnyl-
usi pg 3-[2-(3- nethoxypropoxy)ph E{tzl. 8m n i
net hBxyp2-epexgB-phenyl | WO 2008/ 13E59z8zole-4-carboxamide
PCT 551%9(98{18%}1050 (Preparation 15).

155 N-{6-amino-5-[2-(2- | LCMS Method B using 1.1
methoxyethoxy)phe | Rt=2.42min equivalents of 2-[2-(2-
nylJpyridin-2-yl}-1- | MS m/z 368 methoxyethoxy)-phenyl]-
methyl-1H- [MH]+ 4,4,5,5-tetramethyl-[1,3,2]-
pyrazole-5- dioxaborolane (Preparation
carboxamide 65), 8.0 equivalents of
R' = 1-methyl-1H- potassium carbonate, 0.05
pyrazole-5- equivalents of palladium
carboxamide tetrakis-(triphenylphosphine)
Ar = 2-(2- and 1 equivalent of N-(6-
methoxyethoxy)phe amino-5-iodopyridine-2-yl)-1-
nyl methyl-1H-pyrazole-5-
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80°C in a round bottom flask
for 4 hours.
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R' = 1-methyl-1H- palladium tetrakis-
pyrazole-5- (triphenylphosphine) and 1
carboxamide equivalent of N-(6-amino-5-
Ar = 5-fluoro-2-(2- iodopyridine-2-yl)-1-methyl-
methoxypropoxy)ph 1H-pyrazole-5-carboxamide




WOI898/1382%gent s
flask for 4 hours.

nmet hoxypr opoxy) ph 1 H pyrazol e-5-car boxam de WO

2008/ 135826 PCT/1B2008/ 001050 122 enyl
were heated to 80C in a
159 I\I-1{26- am no- 5- [ 5-

Ilt‘-.
uS

2-18F
net

4,
di
€q
nme

16 I3 etui—vatent
H¥Iuoro-2-(2-
hoxypr opoxy) - ph

1,5, 5-tetranet hyl
bxabor ol ane (Preﬂ)ar ation
bi val ents of tri -

hyl i soxazol e- 4-

fuoro-2-( 2t

}ethoxypropoxy E
2N enyl ] py} werenheaigdito BO°Crpa+

RS S for 4

yl]
-[1,3,2]- neth
carb
tert- R1 3-

equi val ent of

(Preparation
r ound(JdBRY’1001050
LCVS Met hod G

FR%KJ/B&@W maoheagents

RYtipd. phosphi ne and 1
N (6-am no-5-

159 caf hi{gamiteo-5q8opy 1 iLdMS2- yI ) - 3- (ridtailpod Cpausiag 3 equivalents
e ht‘;s‘%{q‘ia%géiy) o (PEpaERon 160! 2aRgIHor8d2:
2;{“ Vaﬁb{(}ﬁasr p )?3{)&!3 I\h§|\/§(g)?(4§/c;‘1'pﬂ) Rthidiﬁdx@rdﬁoxyg phenyl]-
2 %VQBYTFIW]GBWE{F’UZH oy Tyt ek Potaprapethyhia 32k
[32@%4}?'9%‘133958@% anee L;?gz ol>/e- Iaﬁ%%zbepar ﬁ%ﬁéﬂ?ﬂ tion
1. 2 capsk@iasi de equi val ents of ce@)m@qmalemtetdﬁym-tart-
Pl IRl Gm t ot raki s-| car boxa de.( OUBEPBRSANERH ne)
eSS EBR hupyr a re b|FABAE L Campos
H pyaaB@tdmieecar boxjanm de  (Prepar aocdcmymim -2-yl)63-methyl-
M oroa a2 | WOV Method Gls D icda S slifidh®
methoxypropoxy)ph (Preparation 15).
enyl

160 N-{6-amino-5-[2-(2- | LCMS(2 min) Method B using 3 equivalents
methoxypropoxy)ph | Rt=1.25min of 2-[2-(2-methoxypropoxy)-
enyl]pyridin-2-yl}-1- | MS m/z 382 phenyl]-4,4,5,5-tetramethyl-
methyl-1H- [MH]+ [1,3,2]-dioxaborolane
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N-{6-amino-5-[5-
chloro-2-(2,2,2-
trifluoroethoxy)phe
nyl]pyridin-2-yl}-3-
methylisoxazole-4-
carboxamide
R'=3-
methylisoxazole-4-
carboxamide

Ar = 5-chloro-2-
(2,2,2- X
trifluoroethoxy)phe
nyl

Method B using 1.5
equivalents of 2-[5-chloro-2-

LCMS
Rt=3.27min
MS m/z 427
[MH]+

(2,2,2-trifluoroethoxy)-phenyl]-
4,4,5 5-tetramethyl-[1,3,2]-
dioxaborolane (Preparation
80), 2 equivalenis df cesium
"HNMR
(CDClg): 2.57
(s, 3H), 4.24 (q,
2H), 4.37 (s,
2H), 6.95 (d,
1H), 7.29-7.34
(m, 2H), 7.40
(d, 1H), 7.63 (d,

carbonate, 0.10 equivalents of
palladium tetrakis-
(triphenylphosphine) and 1
equivalent of N-(6-amino-5-
iodopyridin-2-yl)-3-methyl-
isoxazole-4-carboxamide
(Preparation 15). Heated to
80°C for 1.25 hours in a round
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1H), 7.68 (d, Purified by column
1H), 8.05 (s, chromatography on silica gel
1H). eluting with
dichloromethane:methanol
100:0 to 99:1.
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nyllpyridin-2-yl}-1- | [MH}+ 4,4,5,5-tetramethyl-[1,3,2]-
methyl-1H- dioxaborolane (Preparation
pyrazole-5- 82), 2 equivalents of cesium
carboxamide 'HNMR carbonate, 0.08 equivalents of
R' = 1-methyl-1H- | (CDCls): 4.21° | palladium tetrakis-
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(0, 2H), 4.24 (s,

(triphenylphosphine) and 1
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nyl (d, 1H), 7.65 (d, | (Preparation 15). Purified by
1H), 7.89 (s, column chromatography on
1H), 8.81 (s, silica gel eluting with
1H). dichloromethane:
methanol 100:0 to 98:2.

167 N-{6-amino-5-[5- LCMS(6 min) Method B using 3 equivalents
fluoro-2- Rt=2.60min of 2-[5-fluoro-2-
(tetrahydrofuran-3- | MS m/z 399 (tetrahydrofuran-3-yloxy)-
yloxy)phenyl]pyridin | [MH]+ phenyl]-4,4,5,5-tetramethyl-
-2-yl}-3- [1,3,2]-dioxaborolane
methylisoxazole-4- (Preparation 84), 1.1
carboxamide equivalents of cesium
R'=3- carbonate, 0.08 equivalents of
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Aff&tHod B using 1.9

chloro-5-(2- Rt=2.71min equivalents of 2-[2-chloro-5-
methoxyethoxy)phe | MS m/z 404 (2-methoxyethyoxy)-phenyl]-
nyllpyridin-2-yl}-3- | [MH]+ 4,4,5,5-tetramethyl-[1,3,2]-
methylisoxazole-4- dioxaborolane (Preparation
carboxamide 67), 1.5 equivalents of cesium
R'=3- carbonate, 0.1 equivalents of
methylisoxazole-4- palladium tetrakis-
carboxamide (triphenylphosphine) and 1
Ar = 2-chloro-5-(2- equivalent of N-(6-amino-5-
methoxyethoxy)phe iodopyridin-2-yl)-3-methyl-
nyl isoxazole-4-carboxamide
(Preparation 15). Heated to
50°C for 4 hours.

171 N-{6-amino-5-[5- LCMS Method B using 2 equivalents
ethoxy-2- Rt=8.18min of 5-ethoxy-2-trifluoro-
(trifluoromethoxy)p | MS m/z 423 methoxyphenyl boronic acid
henyllpyridin-2-yl}- | [MH]+ (Preparation 86) 2 equivalents

3-methylisoxazole-
4-carboxamide
R' =3-

of cesium carbonate, 0.1
equivalents of palladium
tetrakis-(triphenyl-




Ar

nmet hoxyet hoxy) phe i odopyri di n-2-yl) -
WO 908(B32¥6e- 4- car boxam de (Preparation 15).
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IR 096
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Qd@,n H), 7.05
(dt, 1H), 7.28
(dd, 1H), 7.39
(d, 1H), 7.50 (d,
1H), 7.66 (d,
1H), 8.09 (br s,
1H).
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gioxbbeesang{Prdparation
anat e, 0.05

£9), ZeqEvaantseficasium

8%5)8”359 |% .05 9q8%/alents of
apaldnwumm)raﬁls- (dt, 1
ot BN gna 1
cdghivaleht BY N-(6-8firfods-
iodopyridine-2-yl)-1-methyl-
1 H-pyrazo!e-s-carboxamide
(Preparation 16). Purified by
column chromatography on
silica gel eluting with
dichloromethane: methanol
100:0 to 99:1.

173

N-{6-amino-5-[2-
(cyclopropyioxy)-5-
fluorophenyl]pyridin
-2-yl}-3-
methylisoxazole-4-
carboxamide

R' = 3-
methylisoxazole-4-

carboxamide

LCMS
Rt=3.08min
MS m/z 369
[MH]+

Method B using 1.3
equivalents of 2-(2-
cyclopropoxy-5-fluorophenyl)-
4,4.5 5-tetramethyl-[1,3,2]-
dioxaborolane (Preparation
90), 2 equivalents of cesium
carbonate, 0.1 equivalents of
palladium tetrakis-
(triphenylphosphine) and 1

equivalent of N-(6-amino-5-




1 H, 8.09 (br s,
di chl or onet hane:

Si
net

WONOPH13a#A6n0- 5- [ 2- LCVS Method B using 1.3

lica gel eluti
hanol 100: 0 t

ng wwth 1 H).
0 99:1. 173
PCT/IB2008/001050

(cycl opropyl oxy)-5- Rt=3.08% n equival ents of 2-(2-

] uor nnhnn\rl 1ovridiy

NS M-z 2360
TV LELE Y = A a4

cycl eﬁfr*oﬁbxy 5-fl uor
i ot SERIOARESTA Y,

equi \ﬂabmmmngrf ceS| y

ophenyl ) - -2-y
[1,3,2]- nethy
rati on carbo
m R =3- carl

viicavazal a4
AN %Y T

jadopyrigipeR-yl)-3-methyl-

Eﬁgé@%—?afzboxamide
»Resparationt 15).

nalladimtm t ot ralki o

aguilval ant nf

car b &@ﬁiﬁ%ﬂ‘{ f’r(lzphen
N- (6 3.5 WO 2008
= 21 Cﬁoméopyrl di n- 2-y
i so dnx/drcn(ypheaylboxan

e wr@ﬁ\t'\%[vﬁ Ao

174

N- (€
i odd¢
i SO
5. 24
(d,
6.79
H) ,
1 H

equi hl or o-
2- chinggiRySt iRy dr oxyph
sodi @razalayBnat e and
ECQFBL%& 9{?pyr azd
nfei e-rAeipgl-hExan
P (s Pr epar ati gn
due wgs;

959%@%3?
ArE= 34h(sto-5-1 H)

bor ¢oni c aC| d, 4 equi

pyri yl) - 3-

-Brat er 1
hydroxyphenyl

iltratli

;}+QM§sphTiln\é) _rz
IB3%¢ RCT/ |
') - 3- met hyl -

iM8 mfz 3t ophe

S’Vﬁ'ﬁﬁ LCI\/BI\/E

2.39m n
enyl  hydroxyj
vaI ents of

"HNMBH@k~ 1 H

lﬁV%ﬁ)- 1IN

1(§e3HR|5 291s,me

PRSI

or?? 6 hy{??gxy[
), 32 @, 1
1H), 7.28 (d,
1H), 7.34 (d,
1H), 7.39 (d,
1H), 7.50 (d,
1H), 9.77 (s,
1H), 10.28 (s,
1H).

pyridin-2-yl]

W hod G oo ey aients
3%@9%?@&%@93d%&9gl%nyl
cycl opropyl 0xy) =5-
=bpror(|@aeptana&qmalents of
883iu(r3n 83}b%%a%e and 1
Jéamvla)entw &Zanfifo-5-

Ioﬁmwdmeawl)o’i-m[eml-

 oxazolgidsgprboyagyde
(Ehlsépalatitbn {5) |n3H)
RZOIl e

jeﬂ&qﬂqgm%%l 1mi.|)Sohd
ébgldve ﬁvagb*}lo‘i’i[;egg t%yl

eny
Hjtration50 (d,

Example 175

N-[6-amino-5-(2-chloro-5-hydroxyphenyl)pyridin-2-yl]-3-methylisoxazole-4-

carboxamide
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1H, 977 (s, 1 H, 10.28 (s, 1 H). 5 Exanple 175
N- [ 6- am no- 5- (2- chl or o- 5- hydr oxyphenyl ) pyri di n-2-yl 1 -3
WO W88/ WpBl6soxazol e- 4- car boxanm de WO 2008/ 1358 P T/1B2008/001050
PCT/ 1 B2008/ 001050 130 O3 HNN NO N C 5 OH
METHCD H To a cool ed sol utd on
N- [ 6- am no-5- (2-chl or o- 5-
3- et hyl i soxazol e- 4- car, (Exanmpl e 24, 0.087 g,
0.24 mmol) in dichloronethahe X2 m) was added a 1 M
sol ution of boron tribpoige 70.25 m, 10 0.25 nmol)
i n di chl oronmet hane. Thg relacti on was vvarmed to room
tenperature and stirred>Nfor N’Hhour A further 0.2 nm
boron tribromde (O DI ) Wwas added and the
reaction stirred for t her 3 hours at room
t enperature before con ating in vacuo and
guenching with nethanol (5 QH). The reacti on was then
concentrated in vacuo before partitioning between 15
METHODI9r onet hane (10 m) and a saturated aqueous
solution of NaHCO3 (10 m ). The organic |ayer was
To &lEb&i8d YoRitiMISIN- e%m@@bh%@ m@twcﬁﬁﬁﬁeny%w.dm 2-yl-

resi due was purlfled by silica gel

3- m@thvlaﬂmanga@ngrtmmldg WEXample0: 230 610871 g, 0.24 mmol) in

Bt T T e T
0.25[ Mhﬂnbg hmw&dﬁe@w@ x h‘és 1r(e€|)ct10°r\")wa§ %rrhbﬂ $o room
temqerg’glr(sdandl sm)red “fon3 @Qur 1 A-|)furtlger5@ 29l mrppp trlprcgald@s(o 2
mmdi) Was 18088 44 the rehclbn stirred for a further 3 hours at room

temperature before concentrating in vacuo and quenching with methanol (5

ml). The reaction was then concentrated in vacuo before partitioning between
dichloromethane (10 ml) and a saturated aqueous solution of NaHCOs (10
ml). The organic layer was dried over MgSQO,4 and concentrated in vacuo.
The residue was purified by silica gel column chromatography eluting with
50:50 ethyl acetate:heptane to afford. the title compound as a white solid
(0.036 g, 42% yield).

MS m/z 345 [MH]+ |

"HNMR (ds-DMSO): 2.43 (s, 3H), 5.23 (br s, 2H), 6.96 (d, 1H), 7.14 (d, 1H),
7.22 (d, 1H), 7.33 (d, 1H), 7.43 (d, 1H), 9.57 (s, 1H), 9.93 (s, 1H), 10.40 (br s,
1H)

The following examples of the general formula:



25 The foll owi ng exanpl es of the general
2008/ 135826 PCT/1B2008/001050 131 O HN k R

formul a: WO
N NH2

WOQ008135836CI were prepared by nethods anal ogoudGIgB2008/001050

Met hod H as descri bed aboviélfor
ot herwi se noted, preparati 8
for the nethod referred to.
Preparation | nfornmation
LCMS(2 min) Using N[6-

Rt =1.

39 m n dichl oro-5-

exanpl e 175. Unl ess
details are as descri bed
Exarrpl e Nane Data
176 N-[6-am no-5-(2, 3-
-(2,3- dichloro-5-
oxyphenyl)pyrrd M5 niz

met hoxyphenyl ) pyri din-24 ing-2-yl]-3- 379/381

yl]-3-net hyl i soxazol e- 4-
carboxanide (exanpl e
of R1
stirrlng for
further

and

3- boron tribro
24 hours

car

addi ti on ofHQ e
stirring for 24 hours.

i soxazol e- 4-

oxa(ﬁi %:le 29), i
and nethyli soxazol e- 4-

xam de followed by a
i vallents of boron tribrom de
Purified using colum

[ MH] +

2 equival ents

werecl\ﬁ'r%gﬁ%d)g\y ?r@iModé ﬁhﬁ%g%b@ W@M&HS@! 'FP&@ G@scr‘i’éecﬁéb@\)e fok 77

am no- 5- (

Am no-5-(2

exarnlﬂ)lerﬂl7(5r blrﬂsessrmhemrsmn@teld qoreparat@n dqtdlia)alggoassdgasqrmd d

for themBthod FrBREYRESNY! ) pyri di n-2-

Example Name Data Preparation Information

No. R’

176 N-[6-amino-5-(2,3- | LCMS(2 min) | Using N-[6-Amino-5-(2,3-
dichloro-5- Ri=1.39 min dichloro-5-
hydroxyphenyl)pyrid | MS m/z methoxyphenyl)pyridin-2-
ine-2-yl]-3- 379/381 yl]-3-methylisoxazole-4-
methylisoxazole-4- | [MH]+ carboxamide (example
carboxamide 29), 2 equivalents of
R'=3- | boron tribromide and
methylisoxazole-4- stirring for 24 hours
carboxamide followed by a further

addition of 2 equivalents
of boron tribromide and
stirring for 24 hours.
Purified using column
chromatography
(dichloromethane:methan
ol 95:5).

177 N-[6-amino-5-(2,3- | LCMS Using N-[6-Amino-5-(2,3-
dichloro-5- Rt=3.05min dichloro-5-
hydroxyphenyl)pyrid | MS m/z methoxyphenyl)pyridin-2-
ine-2-yl]-1-methyl- | 378/380 | VlI-1-methyl-1H-pyrazole-




I ne-2-yl

]-1-nmethyl -

378/ 380 yl]-1- net hyl

-1 H pyrazol e

WD 2008/ 135826 PCT/ | B2008/ 001050 132 1 Hpyrazol e- 5-

WO 200§/13586car boxani de (exanpl e
equi val ent s of bor on

R

Qnrl ctivrvrina

3432 et hy!|

o= 2

car boxami de 7) PC3/1B2008/001050
-1 H tri brom' de

TAT

tribrom
partiti (
sat ur at ¢
separ at ¢
solid
usi ng pJ
be prep:
above. |
N-{6-am
(triflud
3-(trifl

car boxalln1

yl MEU

h@'f’%ﬁ%ér addi t
derRp@nffsr ring

bned between dic
&R a<) lievetityl- it ut
2d u3| qq a phase
PP@!@Z& Bfed, was
RBAKaitige HPLC.

ired by processes
Exanpl e No. R Ar

no-5-[5-fl uoro-2
pr omet hoxy) phenyl
uor onet hyl )i soxa

mlﬁ] I IIUL

Yof 3 eqH
for 3 hours.

hl or onet hane
on of NaHCO3
separati on
col l ected 4
5 The fol |l oy
anal ogous tg

, OF
pyri di n-2-yl|}
FOl e-4- F car

Name 178 F H

SarBRraTie (B
(7? 9 h%lents of boron
t(lh@mlde)ar@rﬁjlmng for
ﬁﬁé h?lu Foéla%%ﬁ[aby a
i fOBhexaaditien ofrey/
those descri bed
gruivalents of boron
tnbro'{pldergnd stirring for
B kanisd Reaction
partitioned between
dichloromethane (10 ml)
and a saturated aqueous
solution of NaHCO3; (10
ml) and separated using
a phase separation
cartridge. Some solid
precipitated, was
collected and purified

using preparative HPLC.

The following examples may be prepared by processes analogous to those

described above.

carboxamide

3-(trifluoromethyl)isoxazole-4-

Example No. R' Ar
Name
178
N-{6-amino-5-[5-fluoro-2-
Oo.__F
(trifluoromethoxy)phenyllpyridin-2-yl}- \|<F
F

179

(trifluorometh

carboxamide

N-{6-amino-5-

[5-fluoro-2-
yl)phenyl]pyridin-2-yl}-

3-(trifluoromethyl)isoxazole-4-
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A owoN

179 FF N-{6-am no-5-[5-fluoro-2 CF3
(trifluoronethyl)phenyl]pyridin-2-yl}- ON\ ~

WO200%/t35826uor orret hyl ) i soxazol e-4- F car boxam d€TVB2008/001050

2008/ 135826 PCT/ 1 B2008/ 0011850 133 5 Exanple 180

Crystal i ne Form of

N-{6- Ami no-5-f2-(trifl uoromnethoxy)phenyllp ridY in-2-

I L}-3- nethyl isoxazcg)ga@ leardgpxam i de 10

N-{6- Ami no-5-[2-(trifTuorone oxy)phenyl]pyr| di n- 2 |}
Crystalline tHoyini afohaffoAmide-5e2r (riflmtdmethaxyepts

process descri beﬂ |!n Exaglle 4 .\was  obt ai ned in

crystalline f lecd Mbythe

followng techniques: 1. Differential scanning

calorinetry (DSC) 15 2. Powder X-ray diffraction
N-{6-@PXRD)5-{2-(tFftupromethorypRardipyTin-gyiednmethyigoxazole-4-

C&l’b@%lld% gpaspaltl&? DyAhE pP6SSS RsdrBBh T BRGhME 4348, W& A

obtaiNediGn arjstallie fént and iwasoctenattedssd byahy idlywingi n- 2- y1 }
-3- nethylisoxazol e-4-carboxam de was heated from 20
techriguegioc at 20C per mnute using a TA Instruments

with lids, with a

' %%S@%ﬁ?ﬁﬁb@ %g‘alsjnh%gy EQ%)The powder X-ray
Painider Xetayadiffeedtibar(RXRLY) det er m ned usi ng a Bruker - AXS
Fg‘t?{) D4 powder X-ray diffractoneter fitted with an

tfomati c sanpl e changer, a theta-theta gonioneter,
FRUkSmRh ¢ beam divergence slit, and a PSD Vantec-1
detector. The sanple was prepared for anal ysis by
nounting on a | ow 30 background silicon wafer specinen

The FRpdlied Gl caRaRons Dt 2 Bbihiedfbidibadil o engt n -

pscl. 5418

—

A sample of N-{6-amino-5-[2- (tnfluoromethoxy)phenyl]pyrld|n 2-yl}-3-
methylisoxazole-4-carboxamide was heated from 20 to 300°C at 20°C per
minute using a TA Instruments Q1000 DSC in aluminium pans with lids, with
a nitrogen purge gas.

PXRD

The powder X-ray diffraction pattern was determined using a Bruker-AXS Ltd.
D4 powder X-ray diffractometer fitted with an automatic samplé changer, a
theta-theta goniometer, automatic beam divergence slit, and a PSD Vantec-1
detector. The sample was prepared for analysis by mounting on a low
background silicon wafer specimen mount. The specimen was rotated whilst
being irradiated with copper K-alpha; X-rays (wavelength = 1.5418
Angstroms) with the X-ray tube operated at 40kV/40mA. The analyses were
performed with the goniometer running in continuous mode set for a 0.2
second count per 0.018° step over a two theta range of 2° to 50°. The peaks
obtained were aligned against a silicon reference standard. The peaks were
selected using Bruker-AXS Ltd. Evaluation software with a threshold of 1 and

a peak width of 0.3° two theta. The data were collected at 21°C.



10

15

20

25

30

35

Angstrons) with the X-ray tube operated at 40kV/ 40mA.
The anal yses were perfornmed with the goni oneter

WO 290%134826i n conti nuous node set for a 0.2 sed§AdBIY§HP1050
per 0.018 step over a two Bheta range of 2 to 50. The

ne VB ASBRLEY  TLA B0 Bhoel Lo o o

_ varlcﬁlyb@k%mt?bblé\na@v@h befove Afdywalre duetib aantimibes BPiadtors

of 1 and a peak wdth of 0.3 two theta. The data were
such: gp| fee cxample priegtatian offeds isuysialsar theoXoay deeems@r the

413 ' t
purfodt g Jpatcle RGBS o' Gl bf SRRy e
samwwoITehelpgak/posnuehfs\mawalsoafrﬁftdonevargatimmum?:cmMé helght but
or Xa orirentatl o e ec
the REgpE ORI %Sr’s@maw Gl 26 ENNGR the GhenHEble.
The %?Hléﬂgﬂrs&?mga@a%{ férth‘af‘ﬁ]éé%QFeerﬁeﬁ‘tfs i @tﬁﬁ.ﬂfé@h& y
of th

sanpl e pea positions may al so
wavelengit willimesul irs differenthatiiigh .ctortlinglio thberagg leqpiation - pAs=
will remain substantially as defined in the given
2d sifhB e. The skilled person will al so appreciate that
nmeasurenents using a different wavelength wll result

Such durdiner @XB& patiemssgenaraiadi i use of deRaliye wavalengihs-are

condgifersd &%, Atdmallyp reiesrlaorinior Afie' PBD. BRREATE & e

crystamrteemltérm@ af theepreipne itiehdibh engl £ siidicaRXfhibaht &cbpe
the crystalline materials of the present invention

of
of theRregenisinveNtidne within the scope of the present
FT- |$nvent| on. FT-1 R The IR spectrum was acquired using a
er moNi col et Avatar 360 FTIR 20 spectroneter

TheelRiispeetium tWasa aSoaired Cadidg na ChiterirdNicolgt eAvaght 80 FTIR
ATR accessory (dianmond ATR crystal with zinc sel eni de

spegifameley Wﬁﬁdr@etmar Smyat &29lden Gale™ pingleurafipgion ATR
cnBEPEAE T AT b 0, IR AT T, o
detebtc?fl TFhie IsResprant wamcoﬂastleden(ﬂdﬁheﬂr%mlmrsan%?eco addltlog of
ectio reparatj on was require
r@?@rﬂfg 'i@rm@ BRIkl RpRisaer MAHSac BaoPyse 1 BTSIH pRestsim
was! E@ ance EQ, Flﬁb% dickib&fior| rﬁﬁht%gfes(ﬁ?ﬁc o Ip?eﬁé}atl?n was

spectrum usi ng
required| UsmmATéRplF'E-ranlalﬂloanse tibe eclative imntensities of oﬁraﬁé?ﬂ?bands

o e S R LA e ok iBianv PP DR lh SR
nujoHAUASANYIE PrbatitAs EBue W8 he Aafife bf ATRKT-MEtRe Hanig hit
lower wavenumber are more intense than those at higher wavenumber.
Experimental error, unless otherwise noted, was + 2 cm™. Peaks were picked
using ThermoNicolet Omnic 6.1a software. Intensity assignments are relative
to the major band in the spectrum so they are not based on absolute values
measured from the baseline. When assessing split peaks, the intensity value
was taken from the baseline but again the intensity was assigned relative to
the strongest band in the spectrum.

FT-Raman

The Raman spectrum was collected using a Bruker Vertex 70 FT-IR

.spectrometer with a Ram [l FT-Raman module equipped with a 1064nm
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30 using ThernoNi colet Omic 6.1 a software. Intensity
assignnents are relative to the major band in the

WOs1968%13582 so t hey are not based on absol ute valGTd8$2008/001050
nmeasured from the baseline3SWien assessing spl it

k ' K f
NaY A3 dessrand b Gaantun St &Y sHeEtacuSiR tntorad, eing
2cm™t oreséggﬁoﬁt éﬁ@gﬂﬁckﬁ?d?ﬂHbﬂlst hﬁte?ﬁlecatpbb!@atlgﬁ FSBORaVENaser

man spectrumwas collected using a Bruker Vertex
powe'r‘@mlé'r204'8 ssapm:t'l'rl”mmmpla/\wah needred IdineTH\REeah itenetARSevial

egu a 4 2008/ 1358
and SRR oRI0 B85 4an s TRA R S PLeoapiad ¢ EipTaly; 29,
functid®l %ﬁt Ramal IshiPesid asWebRetteeofslethatRimant 26spdnse and
resolution and Bl ackman-Harri s 4-term apodij sati on,

frequepoyrdepasdent snalieringrisinmasvhjielight speetryaVip® gueference

e R UG P ot BB ot s 0P 59

Experiftigtial drvoraankessfotheitwion nofedRavasn: thhf ks svere picked
corrected for_instrunent resp\mse and 10 freque

usingjEhermaeNicolst QMBI Grdafafivgre. Wpepaity pESENLIse ﬁ[ﬁ%}'%‘ﬁ
to ’th?l BPBEH?E h@%ekﬁ URPsd tﬁ?eﬁé#é(ﬁgt offddsRfiite values

er so tvvare - Experi nment al

meastired fromthe baselireer When assessingsglit pzakm the iptenisdy watue

i cke usi T.er colet
was [ai@diom Medasiline i Sa tap TpOsty o8 S dnath folgliveyto
ISHREHT are not based on absolute

thesygpggﬁ: 15 ﬁggggkﬁgcypgﬁ1the basel i ne. When assessi ng

split peaks, the intensity value was taken fromthe
ChaPaPellﬁ ug again the intensity was assigned relative
L uugest band in the spectrum

Characterisation Data 20 A sanple of 2.189 ng was

anal ysed by DSC as described above. The

A safpie ﬁb@ﬂ@ﬁh mg waroaRalysedpy ISC es deserinad ggpw EpksG
therni@’agn %’Qﬂ:{\ﬂ? rﬂ%@uroﬁ ?anPékp%tgﬁg stows 4 RRaRF8KdSthetmice

peakadfi 188°6-1 2°C! Thé peak @E5E8eR W) 2B ydJepto ihdi mek -of N-{63- me
t hyl i soxazol e- 25 carboxam de. The PXRD pattern for

ammp,w émﬂu@mmtbow)phenmla%m Rosly$ preiRyiSxazoler4r- 2- yI }
carboxar t hyl i soxazol e- 4-carboxam de is shown in Figure

%).( "main characteristic peaks, with a relative
intensity greater than 4% are given in

The PXRD pattern for N-{6-amino-5-[2-(trifluoromethoxy)phenyl]pyridin-2-yl}-
3-methylisoxazole-4-carboxamide is shown in Figure 2. The main
characteristic peaks, with a relative intensity greater than 4%, are given in
Table 1. The 5 unique, most intense peaks for N-{6-amino-5-[2-
(trifluoromethoxy)phenyl]pyridin-2-yl}-3-methylisoxazole-4-carboxamide are
Angle 2-Theta (degrees): 16.6, 16.8, 23.1, 24.1 and 27.0. The error
associated with these peaks is + 0.1 degrees two theta.

The FT-IR peaks are shown in Table 2. The FT-IR spectrum is shown in
Figure 3. The FT-Raman peaks are shown in Table 3. The FT-Raman
spectrum is shown in Figure 4.
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30 Table 1. The 5 unique,
N-{6- am no-5-[ 2-

WO(200%/1358%¢r onmet hoxy) phenyl ] pyri di n- 2-yl } - 3- met RAT/IB3G08281050
| e- 4- car boxam de are Angl862-Theta (degrees):
16.8, 23.1, 24.1 and 27.0. The error

these peaks is 0.1 degrees two theta.

nost

i ntense peaks for

Tabl&eﬂbfha@é&e'ﬁ:ﬁ%’\PXHD iféaké%fo% N T@%nﬁolzﬂzs pectrumis

Raman peaks are shown in
(trlflUmch@tlsoxymbeM}PRHdW-Yﬁp%mGtMWSDxamlemcanboﬂagum@ 4.

sh

WO 2008/ 135826 PCT/ |1 B2008/ 001050 136 5 Table
Characteristic PXRD Peaks for

own 1 n

igure 3

1

N-{6-am no-5-[ 2-

16. 6,
associated with
35 The FT-IR

([TARgeT TREREYE T PATYe] DY HofileZy Y A M ARIBTGY 220
| - 4- car bgxam de ative Angle Rel gtive Angle
RelZiTheta [AntEnsity I Bt at /Irﬂermm a -hhetasijtigtedsiet a
In ' (dggr eq % (degreeg egreey) %,10.4
4 é’eeg’%é‘%%o. 6729. (?éegj’e%fg /S 2@%9%% 29.¢ 8.1
1.6 4.4 24.1 44. 8§ 30.2 7.p 16 6 100.0 24.15 10.7 B1.7
44 16 8136 1 2447 7 1 3218 A4 8 118 5 5 312515 8
33 51@40 |[19.4726.9 28361 5.7 3W.8 5 2 220. 1 (9. .26. 1
5 7 4 6 1 266 Q8.2 41.0 4 [20.8,5.1
oo s Tanem b 1% S 8575 24970 4 8 5al
4 2 1?567 4 4 44. 314. &4_110 Tab14332 FT 3doPegk trapl e|for
N {6-amn no-S-dQ%
(krit8Gorqg ph@ﬁﬁ]pyrﬂ(ﬂ-ﬁ 2 yI31.3- mit hfl-4 soazo
e r bdxa 358 PQT/ | 08//001,050 | 137
HT Il'{@'gbscr p?bon bané fre Jenzﬁes (cmﬂg W, hvéak m
nedi BB s:| st5.8ng 25.1 5.8 33.5 4.0

19.7 6.9 25.6 5.7 34.2 5.2

20.1 9.0 26.1 5.4 37.7 4.1

20.6 10.8 26.6 6.2 41.0 6.4

20.8 5.1 27.0 21.8 41.5 5.7

21.5 6.3 27.3 4.3 47.0 4.9

22.7 4.2 28.7 4.4 47.3 4.8

Table 2 FT IR Peak table for N-{6-amino-5-[2-

(trifluoromethoxy)phenyl]pyridin-2-yl}-3-methylisoxazole-4-carboxamide



3489 w 1577s 1287 m 1064 m 868 m 720s 3365 m 1526 m
1246 s 1045 m 853 m 692s 3092 w 1497 m 1214 s 998s

WORBP8/1358®3s 2991 w 1453s 1196s 969 m 819 m 6753 /IB2@8401050
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79s—1618-m-13265—11365 914 —m++35—1505-—m1305-m
109 s ssd M &Bserptionghand fraguendies (P& )is 2 cm|.
labl e 3 FT Ranman Peak table for N-{6-am no-5-[2-
trifluoromnet wawbgkemyméwﬁﬁ]dgnst?o%- 3-net hyl i sgxazo
| e- 4- car boxani'de ML WD 2008/ 135826 /1 B2008/ OOquO

38 FT Raman Absorption b S (cm') (w weak m
mBdBaw s:| Kii7ong| 1887 Wer;ﬂ%ﬂr@ng&é%ms w| 7883 vs
jL297 m 921 m 633 w 370 w {3126 w [1606s 1282 m 915 |w
ipaa A2 T =004 1593 25T 885 w590 324w
5386° 1111578 520195 194387 |, 15R5 T, BTSN 30{56%%15373
1165w 826 |w 527 w| 288 w @990 w 1497 m 1141 w 812 |w
5Bbo w61 |W4979h1| 121488 MoBBIHW 7897 wh 486 68330 W)
2847 w 1442 w 104‘Fl m 774 W 465 w 205 m 2717 w 1402 w

] mAA7 w170 m 2568w 1375 w 96¥ w 717 \w
428905 \s14586%9| 1496 828 | P89986 WPERE m 398 /R S5
Experi mentjal error is 2 ¢m WO 2008/ 135826

Jq,géhqsﬁouw%?g)@u 11870 |@g @l | 08 g, Prepar ati ons
il'Tustratg the preparation of8 cerfain intefnedi at gs

used to prepare the above Exanples. Prepatation
1671 m 1374w | 1148 s 921m |[779s

)y s (A

1618 m 1326s | 1136 s 914m |773s

1595 m 1305m | 1109 s 884m |[760s

5 Experimental erroris =2 cm™.

Table 3 FT Raman Peak table for N-{6-amino-5-[2-

(trifluoromethoxy)phenyi]pyridin-2-yl}-3-methylisoxazole-4-carboxamide
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nmet hyl tetrahydrofuran (30 m) was then added and the

bi phasic m xture filtered over arbocel TM extracted
WOR00$135826ur at ed aqueous sodi umhydr ogencar bonatPET(IBR00F{0§1050

and 10 separated. The orgald?c | ayer was extracted five

tinmes vvith 10% w v citric acid (20 M), then to the

conb ueous | ayer s added 2-nethyltetra
The follguing PRSI AIG™S fIURTStEe ST RATRHG0o5 RPRR NI MedIates Used to
prepareome%%\,réof)@arﬁb@},o The | ayers were separated and the
upper organic |layer was concentrated to dryness in
vacuo obtalnlng produdiﬁmﬁﬂﬂﬁihblge solid 2.90 g (91 %
yi el d). :
3-[2-(Tr ot Onet o e
NH2 NNH2 O-F F F 20 2a) A suspen3|on of
3-i odopyri di ne- 2, 6- dlan1ne in 1,4-dioxane (4 m) and
water (2 m) was treated NHs for nethod I, preparation
1, in a small, sealed, xagyi on vial (Reacti-via
™™, using 1. 4 equivale 5 _R-(trifluoronmethoxy)phenyl
boronic acid, 1 eqU|vaIen| césb,um carbonate and 0. 07
equi val ent s palladlunCt- raki s(triphenyl phosphi ne).
The catal yst was added 5C and the reaction
stirred for 5 hours. Fur’--rCQCQQS equi val ents of 25
catal yst, 0.6 equivalents of boronic acid and 0.6
equi val ents cesium carbonate were added and stirred

5 hours. LCM5 Rt=1.58 m'n M mz 270 [ MH +
13)'\"51{{&{%#'(% DVBO) : 4.87 (br s, 5.55 (br s, 2H),

Toa SL@DFQS*%?rqf%HPB%%Hé%ﬂé?mef@g%%ﬁ@ B i 1

CRES )
orang 18 38 ANERRIAS AR At ey HOgoRherkro c

(0.793 gyspafsiomaty, cesisaoparbenaie- (£.67di gnihe1( sgol)2and palladium

i FBhnyRaptbihd) 1258751 UB(ARTFRM, F5Ececilh s pifea v

nitrogeft AN ealtdd 4l 80%13014\/&309m(\éi@sm'l)hrwsﬂﬁtm@eq:omons of palladlum
tris(di benzylideneacet onioz al I adi um (0. 292 g,
tetrakisgiiphgnylphogpiiae 04 28- 8e:0125 mmol) and 2-chloro- 5- methoxyphenyl :

boronic acid (0.793 g, 4.25 mmol) were added at 20 minute intervals. The reaction

was heated at 80°C for 18 hours before concentrating in vacuo. The residue was
taken up in ethyl acetate (20 ml) and washed with a saturated aqueous solution of
brine (20 ml) before drying over NaxSO,4 and concentrating in vacuo. The residue was
purified by silica gel column chromatography, eluting with 50:50 to 100:0 ethyl
acetate:pentane to afford the title compound as a brown foam (1.157 g, 55% yield).

MS m/z 250 [MH}+

"HNMR (CDCls): 3.79 (s, 3H), 4.23 (br s, 2H), 4.32 (br s, 2H), 6.00 (d, 1H), 6.86 (m,
2H), 7.14 (d, 1H), 7.38 (d, 1H)

1b) 3-(2-Chloro-5-methoxyphenyl)pyridine-2,6-diamine can also be prepared according
to the following method:

To 3-iodopyridine-2,6-diamine (Preparatioh 44, 3.0 g, 12.8 mmol), 5-methoxy-2-
chlorophenylboronic acid (2.62 g, 14.0-mmol), sodium carbonate (1.49 g, 14.0 mmol),
ethanol (15 ml), water (15 ml) and tris(dibenzylideneacetone)dipalladium (0) (175 mg,
0.19 mmol) at ambient temperature under a nitrogen atmosphere was added tri-



10

15

20

25

30

but yl phosphine (1 Msolution in toluene, 0.957 m,

0. 957 mmol ). The reaction was 10 heated to 78C for 16
WOnHO¥ B58%f or e cool ing to room tenperature andP&ddBR0{§01050

of isopropylacetate (50 ). The bi-phasic nixture

was filtered through arbocel TM and the filter cake

ST, CECRIERGETITHE § 87470, OE o sy s
heated t? g%ﬂt?ﬁ@;iaﬁ@ Agineared sedi teadivearcagepletian byrtdPECs dhetreaation was

and water (2x25 m) bef t ion. L.h ..
cooled \acuambleat uel ( thevs efhanol L somevedadetl gAY ¢ Histitation. 2-

opcent.rati i . :
meynefRBFERLGAN D RGBT SRAES he s st prorsd over
arbocengggxﬁgbwﬂn\{vﬂ? fsfm@ﬁa@@% Qgigﬁo@bifsmﬁtgamyarogehoaﬁho@aw {20 ml) and
anol : t ol uen : t i i .
separatagh ThesoaRalc 1ayas was exrmaiachiya jmes ol Toe iy et RgH o m,
nen o FERGiAnE e o Mo Bpqc ety ot b0 ) er

5M sodiBre pgdedicen uhtil abtaisingUnlpds1®t Hlee viyersnyes) separated and the
preparation details, a

upver ofgsrle R BeSeker i T8, TRBSE B JaePh, R Wuet as o
beige so'ﬁgfz‘?éﬂ%t 999, }ji_B'Ri ~Nanme 3 2-chloro-5- LCMS Rt=1.77
sing I.5 equivalents 2- 3-(2-Chloro-5- fluorophenyl
mg gglsoro_- 5-fl gogoghﬁﬁgﬁza[ﬂéﬂgﬂ.@ ¢ fluorophenyl)p M
: i\ , _2 6-
pal | adi Lﬁégﬁr OH‘E“?&OS‘%@?&bﬁﬁ%@déﬁi‘g]@pﬁ'ggﬂﬁﬁe) . [ wNIJ\r/R
(CDCl 3): Catal yst added at 80C. 4.15 (br s, 2H),

Purified by trituration with WD 2008/ 135826
PCT/ 1 B2008/ 001050 142 &Y25 (br s, 2H), diethyl ether..

6.00 (d, 1 H), 6.98-7.I Gm  3H), 7.45 (m

& NH,

o_F
xE

F

2a) A suspension of 3-iodopyridine-2,6-diamine in 1,4-dioxane (4 ml) and water (2 ml)
was treated as for method 1, preparation 1, in a small, sealed, reaction vial (Reacti-vial
™) using 1.4 equivalents 2-(trifluoromethoxy)phenyl boronic acid, 1 equivalent cesium
carbonate and 0.07 equivalents palladium tetrakis(triphenylphosphine). The catalyst
was added at 75°C and the reaction stirred for 5 hours. Further 0.035 equivalents of
catalyst, 0.6 equivalents of boronic acid and 0.6 equivalents cesium carbonate were
added and stirred for 1.5 hours.

LCMS Ri=1.58 min

MS m/z 270 [MH]+

"HNMR (ds-DMSO): 4.87 (br s, 2H), 5.55 (br s, 2H), 5.78 (m, 2H), 6.92 (d, 1H), 7.33-
7.64 (m, 3H)

2b) 3-[2-(Trifluoromethoxy)phenyllpyridine-2,6-diamine can also be prepared
according to the following method:
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1 H 4 2,5-dichloro-3- LCM5 Rt=1.94 Perforned in a
smal |, sealed, 3-(2,5- nethoxyphenyl mn reaction
WO02088/1358%acti-vial TM , Dichloro-3- M5 nfz ZX84/183908(01050
2 equival ents 2-(2,5- nethdkyphenyl [ M—I] +
di chl oro- 3- nethoxy phenyl) ) pyri di ne- 2, 6-
4455tetramsth m ne NVR, ( d6-
To a suspension gf 85@%@9361 'n%]('g'@ @ﬂ’rrgm)a?| on 26) and
t t 4
(rlfluorcgngt}ozgﬁ)heﬁ bo! %5? {4 ﬁgltﬁp\hg?s,@mcﬁ)ejaﬁa %Bﬁli)umgﬂ@onae (248 g,
23 mmdBuini éthadold?5tmi)taudamaten (252md) wis added (d, di et hyl

tis(bepeng s Ry ARG dad At BrioifRBHRRIS Wen

butylph&%ﬁéﬁ%@g{‘lﬂ@ﬂlutw|ﬁ%ﬁleﬂ6' g, QSWWOO%‘FH%&)I) YRereactkAPwas

equi val ents pyridi ne-2, [ al I adi um
heated ti Z8Céort 18 hawisdefeieptaaiingpa sepm tﬁa)pehr/la_ng%né@gﬂs)n of

lsopropgapp%e g%(? rrg)oq'h%tplsp%%g: TBetérse(\%i;llte?eLa)tg éculb%% P and the

filter calgd Wa'sﬁ@d\wlﬂﬂsoﬁro%?le(cétaté (Bk25 8. Ahet layé&QN@re&édpdraféd]a’?nd the
(d, 1 H), acetateheptane, 7.22-7.37

orgamC(nﬂlaselNaghe@ witly hglf s rajed aQMEQUS $Rflium hydrog';_gn carbonate

sator b 4 DYl e S A S b s

was addRSEl' ﬂhBﬁQ&l&é Gedééiﬁratlbﬁaaaraices&hm epapogatloes:amnnueai bodpmess.
é) di ne- 2, IYR ‘u ﬁqb ui val en

The cru,g!§| rpg@ilugrwa punfled using Slllca gel co mn ¢ matography (biotage™)

eluting with isopropanol:toluene 5:95 to furnish the title compound as a solid, 90%.

The following Preparations of the general formula:
NH,
)

7 NH,

Ar
were prepared by methods analogous to Method |, as described for Preparation 1
above. Unless otherwise noted, preparation details are as described for the method

referred to.

Preparation Ar Data Preparation Information
No.
Name
3 2-chloro-5- LCMS Rt=1.77 | Using 1.3 equivalents 2-
3-(2-Chloro-5- | fluorophenyl min chloro-5-fluorophenyl boronic
fluorophenyl)p MS m/z 238 acid and 0.08 equivalents
yridine-2,6- [MH]+ palladium
diamine tetrakis(triphenylphosphine).

| "HNMR (CDCly): | Catalyst added at 80°C.

4.15 (br s, 2H), Purified by trituration with
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IUIITIUU
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[ MH +
i ne-2, 6- 1HNMR

4. 34 (br s, 2H),
(m 1 H, 7.33
LCMVS
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5(tri phenyl phos
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7.2 WO 2008
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EH"'M) and 0.0
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Fhl ne) . 2H)
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135826 PCT/ | B
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br s Sti rred

dl@blorq Srnethaxyephenyl)-

uﬁnglﬂeq?ulvalents 2-(2,5-
EQ,QL%,gQéRQR\etHﬁA'

diamine THNMR (dg- [1,8,2]dioxaborolane
DMSO): 3.88 (Preparation 26) and 0.07
(s, 8H), 4.95 (s, | equivalents palladium
2H), 5.54 (s, tetrakis(triphenylphosphine).
2H), 5.76 (d, Purified by trituration in
1H), 6.88 (d, diethyi ether:heptane.
2H), 7.14 (s,
1H)
5 2-chlorophenyl | LCMS Ri=1.68 | Using 1.2 equivalents 2-
3-(2- min chlorophenyi boronic acid
Chlorophenyl) MS m/z 220 and 0.08 equivalents
pyridine-2,6- [MH]+ palladium
diamine tetrakis(triphenylphosphine).
'HNMR (CDCls): | Catalyst added at 80°C.
4.15 (br s, 2H), | Purified by silica gel column
4.25 (br s, 2H), | chromatography, eluting with
5.99 (d, 1H), 80:20 to 100:0 ethyl
7.12 (d, 1H), acetate:heptane.
7.22-7.37 (m,
3H), 7.49 (d,
1H)
6 2,3,5- MS m/z 289 Using 2,3,5-trichlorophenyl
3-(2,3,5- trichlorophenyl | [MH]+ boronic acid, 1.5 equivalents
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equi val ents pal | adi unﬁ ©vs8); 691((0, at 75°C. Further 0.003
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7 carbonal@5and 0.08 4. (MBYZ 3540 | UsiniZya-di loropReny|
equi val uni (br s, 2H) )
8- (2 5t et r aki P?{cﬂogﬁbh%hos@ﬂﬁ e). 6.02 (%r,on? al—lc)lc,i Stirred
Dichlofaphefyhpurs. Purifi ed
)pyridine-2,6- 'HNMR (CDCls):
diamine 4.23 (br s, 2H),
4.34 (br s, 2H),
6.00 (d, 1H),
7.13 (d, 1H),
7.25 (m, 1H),
7.33 (s, 1H),
7.43 (d, 1H)
8 2,3-dichloro-5- | | cMS Ri=0.53 Using 1.35 equivalents 2-
3-(2,3- methoxyphenyl | in MS m/z 284 (2,3-dichloro-5-methoxy-
Dichloro-5- [MH]+ phenyl)-4,4,5,5-tetramethyl-
methoxyphenyl [1,3,2]dioxaborolane
1
)pyridine-2,6- HNMR (de- (Preparation 24) and 0.08
diamine DMSO0): 3.8 (s, | gquivalents palladium
3H), 5.0 (brs, tetrakis(triphenylphosphine).
2H), 5.55 (br s Stirred for 3 hours.
2H), 5.75 (d,

1H), 6.8 (d, 1H),
6.9 (d, 1H), 7.2




7.13 (m 2H), by silica gel columm WO 2008/ 135826
PCT/ 1 B2008/ 001050 145 7.23 (m 1 H), chronatography
WO00%/13886wi th  7.52 (d, 1 H) 60:40 to 20:80 PCT/IB2008/001050
hept ane: ethyl Structure wd$é acetate, followed by
trituration with t-butyl methyl confirmed by ether.

gHSQC {Horpnuclear AgleQuantum—Coherence)—NMR———
techni ques. 12 5-chl owg E’D 1HNWVR (|CDCI 3): Perforrred
in a snpll, sealed 3-[ 5- Chlor

ed; 2 (trifl unor onpt

9 4.21 (bf3&- 2H), react Sy 354ZReacQ’$'n9|3a$ dﬁ;oforopﬁenyl
(trlflu henyl 4.33 (br s,

8-(3,5- equi val g @EPOEPBQ&XQ Hlﬁt id 6. %%H%]g , é{,idi&?sl??eq‘lﬁvalents

Dichlofgpkienyle| of 5-chl or o- 2- ine-2,6- 7. 1lce(siime:alqunate and 0.1

. (triflupromet hoxy) phenymlqmpp ddi amin
)pyriding-2,8xci g and its corrps ondi ngsd
R@ 3 br

diamin fgi oi sprer, 2-chloroy tetrakls(trlphenylphosphme)

riflupromethox hep acid reparation
35), 1.1 equi valyzaﬁts % %%%% @onaﬂeaé&mgtﬂf%at 80°C for 2
equi val ents pal | adi um st 24y, &8 ¢d,tri [
Cat al yst added at 75C St{rregdforplji&gg gﬂ,ﬁ@@ﬁ H‘y cha gel
Purified by silica gellHbof-tdf: 'éhromuﬁmmbma@d)gmphg,
with 70:30 to 40: 60 W?Rf(’i‘ﬂeém hyl

SRt el

eluting with 50:50 to 65:35
ethyl acetate:heptahe
10 2,4~ LCMS Rt=5.88 Using 1.5 equivalents 2,4-
3-(2,4- dichlorophenyl | in MS m/z 254 | dichlorophenyl boronic acid,
Dichlorophenyl [MH]+ 1.2 equivalents of cesium
)pyridine-2,6- 1 carbonate and 0.01
diamine HNMR (de- equivalents palladium

DMSO): 5.00

(brs, 2H), 5.59 | Rgaction stirred at 80°C for
(brs, 2H), 5.77 | 46 hours:

(d, 1H), 6.90 (d,

tetrakis(triphenylphosphine).

1H), 7.31 (d,

1H), 7.63 (d,

1H), 7.64 (d,

1H)
11 2-chl6ro-5- LCMS Rt=1.04 Using 1.5 equivalents 2-
3-[2-Chloro-5- | (trifluoromethox | ...n MS m/z 304 | chloro-5-
(trifluorometho | y)phenyl [MH]+ (trifluoromethoxy)phenyl
xy)phenyl]pyrid 1 boronic acid, 1.08 equivalents
ine-2,6- HNMR (CDCls): | cegium carbonate and 0.08

4.18 (br s, 2H),

diamine equivalents palladium
4.33 (brs, 2H), tetrakis(triphenylphosphine).
6.02 (d, 1H), Stirred for 2 hours. Purified
7.18 (m, 2H),

by silica gel column




acet ate.

Regi oi soners

separated. 1

3 2-fluoro-5- 1HNMR

(d, Using 2.6 equivalents 2- 3-[2-Fluoro-5-

WO(20p%/1358%¢r onet hox DMSO) :
PCT/ | B2008/ 001050 146 (tri4$l uor onet ho y) phenyl

5.18 fl uoro-

5 WD 2008/CI3B2008/001050
(br S,

2H), 5.67 (trifluoronet hoxy) phenyl XYy) phenyl ] pyrid
{br—s 2H) 581 boro e+-d—{Preparatio
ine-2,6l (d, 1 H, 7. OZ?@ m’lﬂ'l’e Ul Pﬁ}ﬁi‘%gr@QQV&H“”g with
diamne|l H), 7.29-7.B75634hq te N60:4098 80¢80 héptane:ethyl
equi val ents pal | adi un} Structu vvq b y
tetraki $(triphenyl phos ghl ne). conf |a¢md’teb§0|m€-a1 lWét
added al 75C. Stirred| PHHCRIG¥@Ss. 5’3 }—ﬁ% vl
silica gel columm (Hbg&gg éeoag chr WBB ﬁ‘ﬂ@’ ST Uy 8 v
with Single Quantum t )é 5| éppt.ane: et hyl
Coherenge) acetate. NYRSQ(chni ques. 5 Preparation 14
3-(2, 3-Di chl or ophenyl ri di ne- iam ne NH2 NH2
Cl C  To a suspensiof ‘?mgan"'Sﬁ{)pyrl di ne- 2, 6-di ani ne
(0.376 ¢, 2.00 mmol) g,n‘l%égiu aamel 10 (12 nl) and
water (6 m) was added di chl or ophenyl boronic acid
(0.573 ¢, 3.00 Coherence)
| NMR
techniques.
12 5-chloro-2- THNMR (CDCla): Performed in a small, sealed,
3{5-Chloro-2- | (trifluoromethox | 4 o1 by g, 2H), | Feaction vial (Reacti-vial ™
(trifluorometho | y)phenyl 4.33 (br s, 2H), using 2.44 equivalents of a
xy)phenyl]pyrid 6.00 (d, 1H), mixture of 5-chloro-2-
ine-2,6- 7.11 (d, 1H) (trifluoromethoxy)phenylboro
diamine 7.30-7.33 (m nic acid and its corresponding
oH), 7.41 (s regioisomer, 2-chloro-5-
1H) (trifluoromethoxy)phenylboro
nic acid (preparation 35), 1.1
equivalents cesium carbonate
and 0.08 equivalents
palladium
tetrakis(iriphenylphosphine).
Catalyst added at 75°C.
Stirred for 4.5 hours. Purified
by silica gel column
chromatography eluting with
70:30 to 40:60 heptane:ethyl
acetate. Regioisomers
separated.
13 2-fluoro-5- THNMR (de- Using 2.6 equivalents 2-
3-[2-Fluoro-5- | (trifluoromethox DMSO): 5.18 fluoro-5-




10

15

20

nol ), potassium carbonate (0.552 g, 4.00 nmol) and

pal | adium tetrakis(triphenyl phosphine) (0.115 g, 0.01
WOR0%/13582phe reacti on was purged with nitroge®Cd¥§2008/001050

heated at 809C for 18 hourd¢ Further palladium

tetraki s(triphenyl phosphine) (0.115 g, 0.01 nnDI) and

l? dic |nrﬁhhnmL| boronic—acid15 {0 573 ¢

(trifluoriemationky)Phgaded and [t (& Sy r 556 éﬁtf%f%@emyfme”é{'
Xy) phebzllé)}éu 18 hours bef O s EPI?%‘.Bﬁa“H& hie a@&mepm.on 36),

el was taken up | acetdte ?20 m)

1%

ine-2,6washed W th a saturated, adxl),e'b@Q (slo u‘t1@qumale@ts:@ssmm
bef ore drying over MJS ntr

diamingp resﬁdue was puri f'ﬁg ﬁ@ﬁc gt%rﬁprh g978°
chromat pgraphy, el utingnvaih 99: 1 uwalents alladium
di chl or Pmst hane: et hapol then recrys allised from 20
tol uene|to afford the é t1e compoundetrekisopgenydshesphine).
yi el d). | WO 2008/ 13582p°BE§IIBYETs/ oig t%éaﬁﬂ,%,&%c’c
170- 172C LCV5 Rt =0. 97| gortirnIa ¥ 2 25 '
(1dEI; DN(?%O 5.dOOl(br S ég) ,@5.% rStirre@fdr,4 bours. (Rurified

1 ] ] 7 1 y 7 3
7.55 (d| 1 |(_|) 10 :;?ep ?l‘ﬁ q ]13 B bysmcagelcg]urwn
N- ( 6- A no- 5-i odopyri d '?O \" 9 e i
boxami de 0 CH HN | " NSirdi@QuiRu SBhT et with
= i m
suspension of 3-nethy|isoxazol e- 4- cadhiB%\tbi25:2s hdptane:ethyl
(0.400 ¢, 3.15 nmol) | Qoharene@) ch| orlde (15 m, 3.15
mmol) was added two df del met hyl f o?7RifiSe. The
reaction was left to ir roomtenperature for 20
hours. The reaction watchhuesoncentrated in vacuo
and azeotroped with d|chl oronethane| (10 m). The
resi due was dissolved in CH3CN to nake a 0.25 M
solution. 7.12 m of the 0.25 Msolution of acid
chloride 20 (1.78 mnmolBreparationdd was added to a cool ed
sol uti on of 5ol OB b AL ATl B8 B4 epar 3t | on
44, 0.380 g, : m, 2.43
mml) in CH3CN (20 m). l8, reacti on was warned to
roomtenperature and stirg for 24 hours before
concentrating in vacuo. esi due was taken up in
et hyl acetate and:washed NH
2
Cl

Cl
To a suspension of 3-bromopyridine-2,6-diamine (0.376 g, 2.00 mmol) in 1,4-dioxane
(12 ml) and water (6 ml) was added 2,3-dichlorophenyl boronic acid (0.573 g, 3.00
mmol), potassium carbonate (0.552 g, 4.00 mmol) and palladium
tetrakis(triphenylphosphine) (0.115 g, 0.01 mmol). The reaction was purged with
nitrogen and heated at 80°C for 18 hours. Further palladium
tetrakis(triphenylphosphine) (0.115 g, 0.01 mmol) and 2,3-dichlorophenyl boronic acid
(0.573 g, 3.00 mmol) were added and the reaction heated at 80°C for a further 18
hours before concentrating in vacuo. The residue was taken up in ethyl acetate (20
ml) and washed with a saturated aqueous solution of K2CO3 before drying over MgSQO,
and concentrating in vacuo. The residue was purified by silica gel column
chromatography, eluting with 99:1 dichloromethane:methanol, then recrystallised from
toluene to afford the title compound (0.180 g, 35% vyield).
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wat er before drying over Na2SO4 and concentrating in
vacuo. The residue was 25 triturated wth
WOR06$135829met hane to afford the title conpound RAI/IB3E8{01050

46% yield). 'HNVR (d6- DVs@#? 2.39 (s, 3H), 5.83 (br s,

2H), 7.15 (d, 1 H, 7.8 (d, 1 H, 9.52 (s, 1 H),

1 (s, 1 H The structure was confirnmed by NCOESY
MP170(‘R@%I ar Overhauser Effect) NWR techni ques. y30 The
LCMS Reld.oninmg Preparations of the general formula: WO

2008/ 135826 PCT/1B2008/ 001050 148 OHN k RL N NH2
MS m/ p\ﬁggw[epared by net hods anal ogous to Method J, as

esc d for Preparation 15 above. Unless ot her wi se
1 e taigd € [ h
S S 2P B PRy 2 i o 728 @
1H), 7.35{tod kit 7.66 (dNbH) Nane 16 1-nethyl-1 H 1HNMR (d6-

Using 1.75 equi val ent Eg-Arqsw 5- pyrazol -5-yl
DMSO): 4.06 (s, luti d| equi val ent s

| odgy AﬁHirﬁb%' idn-B4yI)-BrméthyRsoxhzeld-afdadisoxmigar ed
from -nethyl -1

y y ,
H-pyrazole51H-pyrazoIe5 7.19 (s, 1 H, 7.48
carboxylic acid. carboxargde 1H, 7.89 (d, 1 H),
10.32 (br s, 1 H 17 1-etfyl- "H LCOMS Rt = 1.03
Method G using 1.75 MNH -5- pyrazol -5-yl mn
M5 mlz 358 equivalents | and 1 iodopyridin-2-
[ MH + equi val ent acid yl)-1-ethyl-1 H
HNVR (d6- prepared fro -1 H pyrazol e-5-
DVBO) : pyrazol e-5-carboxylic &cid. carboxam de 1.31
(t, 3H), 4.50 Acid chloride prepared using

METHOD J

To a suspension of 3-methylisoxazole-4-carboxylic acid (0.400 g, 3.15 mmol) in thionyl
chioride (15 ml, 3.15 mmol) was added two drops dimethylformamide. The reaction
was left to stir at room temperature for 20 hours. The reaction was then concentrated
in vacuo and azeotroped with dichloromethane (10 ml). The residue was dissolved in
CHsCN to make a 0.25 M solution. 7.12 ml of the 0.25 M solution of acid chloride
(1.78 mmol) in CHsCN was added to a cooled solution of 3-iodo-pyridine-2,6-diamine
(Preparation 44, 0.380 g, 1.62 mmol) and lutidine (0.272 ml, 2.43 mmol) in CH3CN (20
mi). The reaction was warmed to room temperature and stirred for 24 hours before
concentrating in vacuo. The residue was taken up in ethyl acetate and washed with
water before drying over Na,SO4 and concentréting in vacuo. The residue was
triturated with dichloromethane to afford the title compound (0.258 g, 46% vyieid).
"HNMR (ds-DMSO): 2.39 (s, 3H), 5.83 (br s, 2H), 7.15 (d, 1H), 7.85 (d, 1H), 9.52 (s,
1H), 10.43 (s, 1H)

The structure was confirmed by NOESY (Nuclear Overhauser Effect) NMR techniques.

The following Preparations of the general formula:



(g, 2H), 5.84 (br s, chloride' at room , 2H), 7.12 (d,

1 H, tenperature for 7 hours. , 7.18 (s, 1 H), 7.50
WOR9P$/1358%¢ by silica gel colum (s, 1 H), 7.88(T4B2008/001050

chromat ography eluting wit¥ | 1 H), 10.31 (br s,

65:35 to 60: 30 heptane: ethyl , acetate. 1 H WO

2008/ 135826 PCT/1B2008/ 001050 149 5 Preparation 18

N-{6-Am no-5-[2-(trifl uor'ci&it hoxy) phenvl | pyri di ne- 2-yl

}-3-nmethyl -1 -{[2- (tri ilyl)ethoxxvl nethyl}-1
H pyrazol e- 4- car boxam d nd" N-{6- Am no-5-[2 10
(trifluoronethoxy)phenv idine-2-yl}-3-nmethyl-2-{[2
-(trimeth Ilsilyl)etho |y| hyl}-1 H - pyrazo |
e-4-carboxamide 0 CH3 I NHNN-\ CH NNN
N O-\-Si 3 L 0 NH H3C CH3 2 o"T~FF H Si -CH3

DF F 3 Oxalyl chloride (10.120 m, 1.37mml) was added
to a solution of 3-nethyl-I-{[2- 15 (trim
et hyl silyl)ethoxy] nethyl}-1 H pyrazol e-4-carboxylic

were p%@?&%@ﬂy@g%@ﬂgé@% S 10 r‘xl/?t??? J, as described for Preparation 15

above. HJplesazatherwise anobeck ypriepacation $tadp aratasotesasibed far the method
({E xture of regioisoners, 0.320 g, 1.25 mml) in
referreq4iOch| or onet hane (5 m). One drop dinet hyl f or mani de

—was adde actionteftto sti+r at room— -
Prepatatigier a{ ¥le for 3 hPal&. The react | BreR@ation Information
No. concentrat ed in vacpo and azeotroped with

di chl or pnet hane.

Name
16 - | 1-methyl-1H- | "THNMR (ds- Using 1.75 equivalents
N-(6-Amino-5- | pyrazol-5-yl DMSO): 4.06 (s, lutidine and 1.4 equivalents
iodopyridin-2- 3H), 5.84 (brs, acid chloride prepared from
yl)-1-methyl- 2H), 7.15 (d, 1H), | 1-methyl-1H-pyrazole-5-
1H-pyrazole-5- 7.19 (s, 1H), 7.48 | carboxylic acid.
carboxamide (s, 1H), 7.89 (d,

1H), 10.32 (br s,

1H)
17 1-ethyl-1H- LCMS Ri = 1.03 Method G, using 1.75
N-(6-Amino-5- | pyrazol-5-yl min MS m/z 358 equivalents lutidine and 1
iodopyridin-2- [MH]+ equivalent acid chloride
yl)-1-ethyl-1H- THNMR (ds- prepared from 1-eth-yl-1 H
pyrazole-5- DMSO): pyrazole-5-carboxyiic acid.
carboxamide Acid chloride prepared using

1.31 (i, 3H), 4.50
(g, 2H), 5.84 (br s,
2H), 7.12 (d, 1H),
7.18 (s, 1H), 7.50
(s, 1H), 7.86 (d,
1H), 10.31 (br s,
1H)

oxalyl chloride at room
temperature for 7 hours.
Purified by silica gel column
chromatography eluting with
65:35 to 60:30 heptane: ethyl
acetate.
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20 The residue was dissolved in 1.67 nml CH3CN to make

al Msolution. 0.1 m of the 1 M solution of acid
WOHPHIS#e (1.1 nmmol ) was added to a sol uti on JdTCTABREIS/001050

(trifluoronethoxy)phenyl ] py?i di ne-2, 6-di am ne

(Preparation 2, 0.2 g, 0.743 mmol) and [lutidine

(0.133 mM, 1.19 mmol) in CH3CN (10 m ). The reaction

was stirred at room tenperature for 18 hours then

concentrated in vacuo and partitioned between 25

di chl oronet hane and water. The | ayers were separated

usi ng a phase separ at Psepareienli8ige, and the organic

-cﬁﬁ Y& 8 dHYL1

(tnrﬁ@the%jﬂié’mbxﬂﬁ@ﬂj&ﬂm He@\trézelet4}caftfoxadmﬂél andtN-l{dS-eAmmo 5-[2-
conpounds as a m xture_ of N% and N2rre| 0] 0.
amephroxyiphemilpyidined-yirdsme 2Hrimeilny

40aIREAK S BmIALT each

trifluor

LCMS RE=1.71-1.74
regi oi somer) M5 08/ 135826
PCT/ | B2008/ 001050 150 5 ' HNMR (d6-DMSO): 0.0 (d, 9H),

0.84 (m 2H), 2.41 (s, 1.6H), 2.69 (s, 1.4H, 3.60 (m
(BH;s, 2H), 5.37 (s, 1.0 HS 647 (s, 0.9H),

, 1.4-7.6 (m SH)HN- 04H) 870

(s, O. N oNg7 (s, 0.4H 1),

Preparaty on™NL9 3-Methyl -1 -{r |rre'fjhyIS|I

et ho Q1 H pyrazol e-4- lic aci gy @|€¢H 3-
10 metfiyl Ng, { f 24 1oHyet hyl si |yl )et | met hyl T- 1

H pyr I @\?Rgar bosiyd;mc acid HO N N N
CN S IHCHSC H3C Tqg a sol ution of

< et yI-I -{[2-(trinmethy
yrazol e-4- carboxyl ate and et hy

H
Oxalyl @hfmdeyl(o 220[ ml,( {3 7rpme) waﬁyaside%ot@y]anﬁ@lﬁymp qf 3-methyl-1-{[2-

tnmetrﬁ@%%%g?]r?%tgﬁl t ohg %‘%ﬁ%&éﬁé)&ﬂ?r a?cﬂf‘ 2 né‘s 3_methyl-2-{[2-

(tnmetthbt)éMoxﬂh@ethw 1&ndymbw-4(m&rbd»)tha$cmdd@h‘ebatd’uoum19 as a

hydr oxi de (0. 2 % nmol
mixiure of regioisomers, 0 32 g, 1.25 mmol} in dichloromethane (5 ml). One drop

[ IyI ) et hoxy] net hyl }-1

dimethylformamide was added and the reaction left to stir at room temperature for 3
hours. The reaction was concentrated in vacuo and azeotroped with dichloromethane.
The residue was dissolved in 1.67 ml CHsCN to make a 1M solution. 0.1 ml of the 1M
solution of acid chloride (1.1 mmol) was added to a solution of 3-[2-
(trifluoromethoxy)phenyl]pyridine-2,6-diamine (Preparation 2, 0.2 g, 0.743 mmol) and
lutidine (0.133 mi, 1.19 mmol) in CH3;CN (10 ml). The reaction was stirred at room
temperature for 18 hours then concentrated in vacuo and partitioned between
dichloromethane and water. The layers were separated using a phase separation
cartridge, and the organic layer concentrated in vacuo. The residue was purified using
silica gel column chromatography eluting with 66:33 ethyl acetate:heptane to afford the
titte compounds as a mixture of N1 and N2 regioisomers (0.1 g, 27% yield).

Regioisomers were not separated.

LCMS Rt=1.71-1.74 (two peaks, one for each regioisomer)

MS m/z 508 [MH]+
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25

The reaction was stirred at roomtenperature for 18
hours before concentrating in vacuo. The oily residue
WOR48/B3882i fi ed wi th 2N aqueous HCI and i medi 3C@VRE2008/001050
extracted into ethyl acetla®e. The organic extract was

dried over MgSOH and concentrated in 20 vacuo to

HNMR PGS & (s8-8 Moafon &1 &5 1 BEE 2PasfeFdfer go
2H), 5.373br §70A) B30 4 160,547 [0/PH1. 7 50, (3, PAPEE (0.5, 828
(s, 0.4HR. 870 ks, G6H),19.87 (52081 1)nP.984s, 0BH)7 (s, 1 H), 5.48
(s, 1 H, 7.80 (s, 0.5H), 8.33 (s, 0.5H) 25
Preparation 20 Ethyl Brapsrafjon(9{f2-(trimethylsil rl
, | vl 3

eI 2Z9b ftrn SRV RS AR MRt RAAL8HIBF826le-4-carboxylic acid
NQCH3 H3CH -0
NO'Si-CH3 3 CH3 OH3CSi-CH3 5 H3C To a solution
of ethyl 3-nethyl-1 H pyrazol e-4-¢arboxyl ate
(Preparati 2 1 g, 6.48 mrﬁj I n éﬁtrahydrofuran
(THF, 100 Ysadded sodi um hydihideC{0. 285 g, 7. 14
mmol ) and t e\ eaction stirred fog 19 m nutes.
2- (Trimet hyl "IWI ) et hoxynet hyl chl e was added
(1.190 g, 7.14 mmol) and the reaction etirred at room
tenperature forQl8 10 hours. The reactio vvaa_lquenched
with water (20 and extracted with ethykiacetate.
The organi c extrac Chlas dried over l\/gSOHaGM '
concentrated ingatWto afford the title cdnpounds
as a mixture of °N1 and N2 regioi soners (1.57 g, 85%

To a Soblitg s Byl o i AR - wypyrazolo-+-

0 2 PR etiivl-21 P trimetRyidindfeth iy |#idthyi¥1B4yrazole-4-
cabosl® e Sy (SR DB oo
carboxydaté3(Rreparati®H) 20 Rase pamixiuse of Iregidisomersed.A26-a, 1.85 mmol) in
methan'é'l_ P1yd i o'ar?d L\}v'a &f &O %1‘()' \/"?11513e adggld lithium hydroxide (0.233 g, 5.55 mmol).

The reaction was stirred at room temperature for 18 hours before concentrating in

vacuo. The oily residue was acidified with 2N aqueous HCI and immediately extracted
into ethyl acetate. The organic exiract was dried over MgSO, and concentrated in
vacuo to afford the title compounds as a mixture of N1 and N2 regioisomers (0.320 g,

68% yield). Regioisomers were not separated.
MS m/z 255 [MH]}+

"HNMR (ds-DMSO): 0.01 (s, 9H), 0.87 (t, 2H), 2.37 (s, 1.5H), 2.55 (s, 1.5H), 3.3 (br s,
1H), 3.57 (m, 2H), 5.37 (s, 1H), 5.48 (s, 1H), 7.80 (s, 0.5H), 8.33 (s, 0.5H)

Preparation 20

Ethyl 3-methyi-1-{[2-(trimethylsilyl)ethoxylmethyl}-1H-pyrazole-4-carboxylate and ethyl
3-methyl-2-{[2-(trimethylsily) ethoxy]lmethyl}-1H-pyrazole-4-carboxylate
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H3C NH To a solution of 3-nethyl-1

H pyrazol e- 4-carboxylic acid (2.986 g, 23.68 nmol) in
WOYOHIA#%0l (20 M) was added concentrated sulR§SHIBREIS/001050

acid (1 m). The reaction WMas heated at reflux for 6

hours, cooled to roomtenperature, and then poured

into a sat&gat ed aqueous sol ution of NaHCG3. The

m xt ureOwasyextracted with dichl orongtthane (3 x 50

m ) the&i&e\,@on‘oi ned organi c extnac i ed ovefH,

MgSEH @nd \cﬂncentrat ed in 0" Th ﬁfod@ﬁ\sg—cm

crystallised vn standing (2.105 g, 58%Yyield). M, M5

mz 155 [MH & ' HNMR (CDCI 3): 1.36 (t, 3H), 2.59 (s,

3H), 4.32 (q,\2H), 8.00 (s, 1 H), 9.22 (br s,1 H)

Preparation WD 2008/ 135826 PCT/|B2008/ 001050 152 5

1- Brono- 3- chl @l-ey5- met hoxvbenzene H C#O q Br 3 A To
a sol uti orf's&f 7" 1- bf ono- 3- chl or o- 5- f | uor obenzene (25 g,
120 nmol ) i HsSret hanol (800 n) was added sodium
met hoxi de (64 g, 1180 mmol ). The reacti on was heated
To a sdiatior ef latbxyifBmeahyaitd-pyTamle-decarboxylakes(Rmparation 21, 1 g, 6.48

mmol) ﬁ{g%%ﬁ;gd%f@g@% Tk o f,(_ﬁp QP53 ssled, ROy pyadR (0 %es g, 7.14
mmol) %ﬁ?‘%ﬁﬁed@tﬁ)ﬁﬁéﬁﬁé\ﬂ@ﬁ@%iﬁutéﬁ Q"-{Tgim&hpl%ﬂylféihéxﬂrﬁt@t#yl chioride

e conbi ned organi c extracts werée washed Wi
was adtedr(¢.10® g, 7.1dommol) agditbe reaetiornatimes admgow gpperabye for 18

fford th Ll A . .
hours. Jgr_?% %@C?lrogﬁglgg gh%tgr?lie& %ﬁﬁ)%&g_r g%(il gnef) %ﬂ%%r%ﬂ% \:%@P%ﬁ/}_@ceta.te.
The orﬁ?eﬁ‘r&&-%ﬁﬂed%v%@@éﬁd EotGentRieddn abcwumtcafford the title

ono- 2. 3-di chl or o- 5- et hoxvbenzene H C 0. dgr 3 d
compowidslasadniziige & NGy ang Na:taginis®BREed { Or 8p# WEIDN 22

Regiois%‘rr?erg ’wezrg nmleba?aﬁgd.
"HNMR (dé—DMSO): 0.01 (s, 9H), 0.89 (t, 2H), 1.23 (m, 3H), 2.40 (s, 2H), 2.56 (s, 1H),
3.58 (m, 2H), 4.24 (m, 2H), 5.40 (s, 1H), 5.51 (s, 1H), 7.87 (s, 0.5H), 8.43 (s, 0.5H)

Preparation 21

Ethyl 3-methyl-1H-pyrazole-4-carboxylate

0 CH,
AN
N
e  © g
H
To a solution of 3-methyl-1H-pyrazole-4-carboxylic acid (2.986 g, 23.68 mmol) in
ethanol (20 ml) was added concentrated sulphuric acid (1 ml). The reaction was
heated at reflux for 6 hours, cooled to room temperature, and then poured into a
saturated aqueous solution of NaHCOs;.  The mixture was exiracted with
dichloromethane (3 x 50 ml) then the combined organic extracts dried over MgSO4 and
concentrated in vacuo. The product crystallised on standing (2.105 g, 58% yield).

MS m/z 155 [MH]+
"HNMR (CDCls): 1.36 (t, 3H), 2.59 (s, 3H), 4.32 (g, 2H), 8.00 (s, 1H), 9.22 (br s,1H)

Preparation 22
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20 trichloroisocyanuric acid (2.3 g, 9.9 mmol) were
stirred in dinmethylformam de (100 ml) at 50C for 3
WO/ B3582¢ Hept ane was added and the mi xture fiRGTAB2Y8{0p1050
remove insoluble inpuritil®3. The m xture was then
concentrated in vacuo and the residue purified by

silica gel co1l % _ | uti with 90:10
hept ane: et hyl EQNQpsC i@ﬁ%—%ﬁu i e compound as
a white solid (5 0 g) 25 1HNI\/RCDCI3): 3.80(s, 3H),
7.00(s, 1 H, 7.20 (§cPH B Rt=4.60min MS iz
256 [MH + Preparati on3 24 2
3- Di chl or o- 5- met hoxy- phen , 4,5, 5-
1, 3, 21di oxabor ol ane WD 2008/ 135826 PCT/ | B2008/ 001050
153 CH3 CH3 ocH3 H3col Bo o3z a 5 ¢
1-Brono- 2, 3-di chl or o- 5- net hoxybenzene (Preparation 23,

To a solutdngof Bbrdmergsthlpro-Bikiouoberzsnet (2, b‘rﬂfbmr‘(lql) in getisamol (800

mi) wag BRGecli SR BROLHING 3 & r GBSO < vt Behufia, neated to

reflux f(g{' b)de{Rﬁ% 3Tha re%cﬁénrmé )théwrc%ncémeaem; pasListd ohedfiftm of the

| sul foxide (10 m) for 5 hours at 83Cin a
volume 50 enl) 1oled said water (H0Q0 unk agdedt Hidie pixikEIwaRtaxtiagted with

oy G5 R, LB AR R nBLOTReR B 2

100 ml)NdhedoRBENa,SO), hﬂa@a@@ehteua@@ﬁatceme fittd sormpaahd (24 .6e3).
per f ormsdtﬁ ee tinmes and mat erj al conbi ned

1HNI\/IF?]‘(@rDQEJBDr &80(&13'6)1 Bh§4(si I1Hé,a6 86(3 db‘l u?rﬁ OBy 4t ogr aphy,
eluting with 90:10 heptane: ethyl acetate to afford
GCMS tRie3t8@mia conpound as a yellow oil (3.1 g). 15 1HNMWR
( ; 1.40(s, 12H), 3.80(s, 3H), 7.08(s, 1 H), 7.10
Msm/z(%i\ﬁ')ﬂé =5.78 min M5 mz 304 [ NVH +

Prepar ati on 25 1 Br opegaradieh @3 or o- 3 nmet hoxybenzene
Br C

1-Bromo-2.3-dichloro-5-methoxybenzene

rd B
H,C o) r
Cl

Cl

1—Bromd-3-chIoro-5-methoxybenzene (Preparation 22, 6.0 g, 27 mmol) and
trichloroisocyanuric acid (2.3 g, 9.9 rhmol) were stirred in dimethyiformamide (100 mi)
at 50°C for 3 hours. N-Heptane was added and the mixture filiered to remove
insoluble impurities. The mixture was then concentrated in vacuo and the residue
purified by silica gel column chromatography, eluting with 90:10 heptane:ethyl acetate
to afford the title compound as a white solid (5.0 g).

'HNMR (CDCls): 3.80(s, 3H), 7.00(s, 1H), 7.20 (s, 1H)

GCMS Rt=4.60min
MS m/z 256 [MH]+
Preparation 24

2.(2.3-Dichloro-5-methoxy-phenyl)-4.4.5,5-tetramethyi-[1.3.2]dioxaborolane
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Cl I OCH3 20 1-Bronp-2,5-dichloro-3-fluorobenzene

(40 g, 160 mmol) and sodi um net hoxi de (44.3g, 820
WOR0%/1356%re stirred in nmethanol (500 m) at r &WTHB2408/001050

16 hours. The reaction wa$3cool ed to anbi ent

tenperature then quenched with water (500 m ). The

m xture was extracted wth dj hyI ether (3 x 300 m),

dri ed over Na2SO4 and 25 ev d to afford the

title conpound as a white sol§ FB’ 1IHNVR (CDCl 3):
3.90(s, 3H), 6.86(d, 1 H), 7!26 GCVS Rt =4. 58
mn MS mz 256 | +Owy Pt 82@HE’CT/I82008/ 001050

154 5 Preparation?326 2
5- Di chl or o- 3- net hoxy- phegy 4 5 5-tetramethyl -[1
3, 21di oxabor ol ane H3CH3 CH3 OB, OC C1jt~
O, CH3 1 Brono- 2, 5- di chl & o- 3- et hoxybenzene

1 Brom‘é?sf Bk qgﬁb"')ﬁﬁ?’@’g’reg‘% ﬁ%on@%‘garﬁi‘o 18 afsi §41 mmol,

bls(plnaééﬁl‘t@)'dﬂadréﬂ (9.49g, 5.8 mman), porzdiul acetate (1 .5 g, 15 mmol) and 1,1-
s(di henylphosphlno )ferrocen

[blS(del‘@ﬁrﬁMﬂ)mm]lq) refenel |q|cl(|l9r@aéladwr@ O)SM,eO 51 mmol) were
combm%ﬁ B E6rr839n f@gie{(ﬁ)aatélfbpﬂa(?éégﬁd@y&\ﬁ Uiok & indeird %@%Sr"b) in a sealed

reactron ni trogen
vessel. NTiHeltneigiuve fvasise tHerapomgdt mt&(jébfand eﬁram«ad swrtthlethyl ether. The
m xture was _cool ed and co rated,i n vacu

h
organic SRl VAR AN | AP BR e HeWAALG S5 Shired 4R n-heptane,

, i ch
filtered ‘ynﬁ le(?éﬁﬁ?éﬁ nﬂ;lﬁ%rl?éﬁgggg "0(\/%% ODE?R)rﬁf rlihergegﬁ\iﬁg@%ﬁd the crude

matenabndrmmmnbrfmt pdrificatighviey silichagd mlumnmlerompgw@hmglutmg with

ovrorib s SR D

purified usin lic [
HNMRZERGInG A0, 50 5-50en ebihcl QB Gy 51 GORE 18 af f or d
the title conpound as a white solid (5.6 g). 1 HNWR
GCMS (RIB&I7 min., 40(s, 12H), 3.89(s, 3H), 6.98(s, 1 H), 7.20
(s, 1 H 20 GCM5 Rt=5.75 min M5 nz 304 [IVH +
MS m/z 304 [MH]+ ‘

Preparation 25

1-Bromo-2.,5-dichloro-3-methoxybenzene

Br

Dﬂ‘”
Cl o’CH3

1-Bromo-2,5-dichloro-3-fluorobenzene (40 g, 160 mmol) and sodium methoxide
(44.3g, 820 mmol) were stirred in methanol (500 ml) at reflux for 16 hours. The
reaction was cooled to ambient temperature then guenched with water (500 mi). The
mixture was exiracted with diethyl ether (8 x 300 ml), dried over Na;SO; and
evaporated to afford the title compound as a white solid (40 g).

THNMR (CDCly): 3.90(s, 3H), 6.86(d, 1H), 7.26(d, 1H)

GCMS Ri=4.58 min

MS m/z 256 [MH]+
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Preparation 27 3-Brono-5-chl oro-benzene-1,2-diol Br
OH C OH 25 To a stirred suspensi on of

WOR0p% BB265- chl or o- 2- hydr oxybenzal dehyde (49. 5 R§T/1§2608/001050
mol) in 0.5N aqueous NaOH 18500 nml, 250 mmol) at 40C
was added dropw se hydrogen peroxide (21.4 g of a 35%
aqueous sol ution, E ov% 15 m nutes and the
resul tant m xture stl hours. The m xture
vvasDcooI

m) and vvashed vvlth dleth I ether (3 X 300 rH) The
aqueous | ayer was a |_pll Hwi t h concentrated HCl to
pH 2 and extracted W|3t &yl ether (3x 200 m).
The organic extracts weje oonbi ned, washed wth
brine, dried over Na2SO4Bfiltered and concentrated in
vacuo to afford the titl g _ compound as a red/ brown
sol i d (46.0 g, 99%yi eIlO 1 HNVR (CDCI 3): 5. 40(s,
1 H), 5.55(br s, »—% 8 38(d.CH,H), 7.05(d, 1 H M
mz 224 [MH + MP 71-932C Prefarati on 28
5- Brono- 7- chl or o- 2, 3-di hydr o- benzof 1, 4] di oxi ne 0]
1-Bromdl8, 5atiichiofo-Samethaxybenzere 1,(Prepasatianet ne1@1 a4 rﬁ9 mmol),

ois(pinaqiplEIpiobrcHat 48" G e el PGl EAE 75,8011 fimob and

1,1’-[bis yiphd8pHi _)fbl%ce?mﬁ)roﬁkEWO@p@hhmum kqnmzseg;mae ahnmbl) were
reparation 2

combme;ctsaadmtmted im dwae’féW|S(JM9X|ﬁﬁ)(1QQe'?f3)4 Eberr@aCB% fkaﬁb § Was purged
resulta . X r |
it 538 A Bt PRRBAG LTI o LEURS! PR Rure s
cooled ¥nd BoneémFatedO vdcuo. Thiee mesitiue ewampamtrbnedttmzlwaen twater (500
di et hyl et her éleOO m),_and the ? ned oer%H@ ith b
ml) and@&@hlememne (8on28AtTIxt eBNG PreaiG SXIBGS WerpRsReg ith brine

(300 mléj ane&% Gyev (H? OrgWgﬁ\}e goblkgk oil. The residue was

hane, the title conpound
dissolvea@sinaligidlyl el\hem |(20®\knl):anatf|yerteail dves edplupef sdlicarioiaitprd @ green oil.
This wg{se ! Lgmlesdm lIJSIné smca gel column chromatography, eluting with 88:12
heptane:diethy! ether to afford the title compound as a white solid (5.6 9).

"HNMR (CDCls): 1.40(s, 12H), 3.89(s, 3H), 6.98(s, 1H), 7.20 (s, 1H)
GCMS Rt=5.75 min
MS m/z 304 [MH]+

Preparation 27

3-Bromo-5-chloro-benzene-1,2-diol

Br
/@EOH
Cl OH

To a stirred suspension of 3-bromo-5-chloro-2-hydroxybenzaldehyde (49.5 g, 0.21
mol) in 0.5N aqueous NaOH (500 ml, 250 mmol) at 40°C was added dropwise
hydrogen peroxide (21.4 g of a 35% aqueous solution, 220 mmol) over 15 minutes and

the resultant mixture stirred for 16 hours. The mixiure was cooled to room
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25 60% vyield). 1HNVR (CDCI3): 4.27 (t, 2H), 4.35 (t,
2H), 6.86(d, 1 H), 7.10(d, 1 H M 56.5-58.0C
WOR0BHEIS26 on 29 ( 7- Chl or 0- 2 PCT/IB2008/001050
3-di hydro-1, 4- benzodi oxi n-185y| ) boroni ¢ acid WO
2008/ 135826 PCT/IBZOOS/ 001050 156 B(OH)2 O 54 O

To a stirre ution
tomperabirs; s eh 3NCA I NGQH208 2 ALY st wih diethyl ether (3
X 300 rﬁﬁr &ty @lueBus aﬁyerlmésgaciﬂlﬂéﬂowithl BoncentFta® KES tol pH 2 and
nltrogen at -702C was added n-butyl [Iithium
extractedlet’fBthhsdfethelz(m@Q)mJ) iThe prganisexEacts werafsmbinad washed

with brnﬁ)%fg{l%& ul tag\ﬁqﬂgﬁ%%pﬁ%ﬁq§%rc‘?ﬁ%ﬁﬁ%#ﬁ Cﬂaagap BEAY the title

compouﬁhﬁs% fed/Brovi sON@ A0 o 9978 Yielp)er at ure over ni ght
Sat ur at ed aqueous NH4CI was added (60 ml) and the
1meaww#85l4@x§rﬂ¢>xt5@5w§ Vi), 15.88(@ hi#), ROBE, 169 x 100
he  combi ned organic extracts were concentrated
[ . The residue was taken up in 1 M aqueous NaCH
MS mlzgégfv[v\ashed with diethyl ether (100 ml). The aqueous
Iayer was then acidified with 2N aqueous HCl (pH 2)
MP 71-43%6 extracted with diethyl ether (3 x 100 ml). The
organi c extracts 15 were conbi ned, dried over MySOH4,
filtered and concent r Ereparaiong8uo to afford the title
conmpound as a white solid (1.12 g, 87%yield). ' HNWR
(CDCI 3): Z-B3omor7-chldro-243-giihydro-berro[1A X, ),

6.99(d, 1 H, 7.37(d, 1 H) MP 125-127C Preparation 30
0

2-12- (Di f I uor onet hoxy) phe yII 4,5, 5-tetranet hyl -
2-di oxaborol ane H3C CHS_%}CHS OB O OF OF
y
O @,

1- Brono- 2-di f | uor onet hox (0.5 g, 2 muol),
bi s( pi nacol at o) di bor 06l , 3.36 mol ),
pot aSSI um acetate (0.88 g, 8.97 mol) and 1,1 25

To a spm’u; (8 ?jgg-}éilltghgbpeiﬁ %1{241;40\%\@[]66 %r(r:lg &R atl kraguﬂlﬁgtmmomum
bromide (96 mg, 2.5 mol %) in water (8 ml) at reflux under nitrogen was added a
mixture of 3-bromo-5-chloro-benzene-1,2-diol (Preparation 27, 2.68 g, 12 mmol) and
NaOH (1.06 g, 26.2 mmol) in water (10 ml) over 4 hours, and the resultant mixture
stirred overnight. The reaction mixture was cooled to room temperature and diluted
with water (100 ml). The mixture was extracted with diethyl ether (3x100 ml), and the
combined organic exiracts were concentrated in vacuo. Purification by flash
chromatography, eluting with 90:10 pentane:dichloromethane, afforded the title
compound as a yellow oil which crystallised upon standing to a yellow solid (1.78 g,
60% vyield).

"HNMR (CDCls): 4.27 (t, 2H), 4.35 (t, 2H), 6.86(d, 1H), 7.10(d, 1H)
MP 56.5-58.0°C

Preparation 29

(7-Chloro-2.3-dihydro-1.4-benzodioxin-5-yl)boronic acid




10-

15

20

25

30

conbi ned and stirred in dinmethylformam de (12 m). The
reaction flask was purged wth nitrogen for 5 m nutes
WO I388%eat ing to 70C for 18 hours. The ni xt RCE/RE3Y8/001050
cool ed and concentrated inS¢acuo. The resi due was
partitioned between ethyl acetate and a saturated
aqueous solution of brine re drying over Na2SO4
and 30 concentrating in to afford the crude
title conpound (1.15 g). & / 135826
PCT/ 1 B2008/ 001050 157 b 7 271 [IVH + Preparation
31 2-[2-(Difl uoronet hy bd~4 4 5 5-tetranet hyl -
3 2-di oxaborol ane H3C CH3 H3CG--~- CH3 0,B,0 F HF 10
1- Brono- 2-di f | uor onet hyl benzene (2.5 g, 12 mmol),

To a stiﬂg%é gsitoglﬂﬁng‘] @&%gt‘o 6-2%#!& 42739%@1&@ @eﬁ?ﬁﬁ 11diBRh& SPr&Rration
28, 1.5[@ 6(rdhwh)eWHmm|(45)rh|5)ru1m1mfnalrogenrﬂto-rmﬁﬁl Wasiladded n-butyl

thium 8.5y ok B SRS I P Kahe B AL TP BT 4 regidiant ixture
stirred gcgf 9ur""l* rﬁ :yF 68:%1?@ (6.88 ml, @‘rﬂHﬁcﬁFw%ﬁl@éﬁaHﬂé& laf8l the mixture

m xtufre was 15 cool ed
stirred @Iardom |temmerd[termarmlgrﬁt Baturatdrt pquadusvad 4Gl Wa& added 60 ml)

material, was r ed b tratign n or gani .
and theggquaq® lay S baded Rusietivkeliih . 10tF ik TR g oroanic
extracid Refd tBRELAtRRCEH %cbbt'l'l‘?e FENIDGS Whs thRen fufpf |H0ﬂ\l4 rsRueBEs NaOH

proven at next stage in the synthesis. Preparation 32

and wagbed witht digihyl ether, (206-ra).i Bk aguewwlaveows asidifiedwith 2N

a3 o8 SRS B S 5 S0 iy Ry bevecs

were cdﬂwﬂm@d3dﬁéd aver MgSD g fllté’r%oﬁambl)c@nrbtéﬁ Ilm vacuato &rd the title
for 30 m nutes. |odonethane (5 m, 79.8 mmol) was
compounﬁbﬂsm@tﬁ swlish(li- 2 9aRd% ¥ieldeact i on warmed to room
; erature and stirred for 24 hours. The reaction
HNM @E@h) a3@ {t, PH)vh8ddt @), Bri2 (255 isi@ 98k, (TH); drdd, 1H)
gen di chl oronet hane and 1 M aqueous NaOH. The
MP125Q?%2%YEC extract was dried over MgSO4 and concentr at ed

Preparation 30

2-12-(Difluoromethoxy)phenyli-4.4,5.5-tetramethyl-1,3,2-dioxaborolane

HG CH,
H,C CH,
0.0

@OYF

1-Bromo-2-difluoromethoxybenzene (0.5 g, 2 mmol), bis(pinacolato)diboron (0.854 g,
3.36 | mmol), potassium' acetate (0.88 g, '8.97 mmol) and 1,1-
[bis(diphenylphosphino)ferrocene] dichloropalladium (1) (0.0916 g, 0.112 mmol) were
combined and stirred in dimethylformamide (12 mi). The reaction flask was purged
with nitrogen for 5 minutes before heating to 70°C for 18 hours. The mixture was
cooled and concentrated in vacuo. The residue was patrtitioned between ethyl acetate
and a saturated aqueous solution of brine before drying over Na;SO; and
concentrating in vacuo to afford the crude title compound (1.15 g).
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vacuo to afford the title conpound as a yellow oil

(2.5 g, 42%yield). 30 1 HNWR (CDC13): 4.11 (s, 3H),
WO?Z_O%I%&Z,G 1 H) , *7.69 (S 1 H) Pr epar ation 33 PCT/IBZOOS/OOIOSO

1-Methyl -1 H1 2 3-triazol®?5-carbal dehyde WD

2008/ 135826 PCT/1B2008/ 001050 158 NNNNCH3 O 5 H To

on of 1-nmethyl-1 H 1,2, 3-triazole (Preparation
MSm/zy‘le *g, 1.2 mmol) in tetrahydrofuran (THF, 10 m)

-78C was added dr oppgsarafiof 3¥! n-butyl [ithium (0.9

m, 1. 4 rmol) mai nta| n|2 the te er?tUEe_bel owl 60C.

di met hyIforrram de (0.14 m, 1.8 mmol) was added. The
10 reaction was warnmed to roomtenperature and stirred
for 1 hour. The reactiol,Qa$H;quenched with water and
extracted with ethyl iy 8Hx 10t m ). The
conbi ned organic extractg were washed with water (3 x
10 M), dried over MgSHA a oncentrated i n vacuo.
The residue was purified Si 95,_ca gel colum
chromat ography; el uting 5 to 100:0
di chl or omret hane: net hanol , afford the title conpound
as a 15 yellow oil (0. 04 , 30%){|eld 1HNWVR

1- Bromofaad;ﬂgprometmllqe@zeeel) 2.9, @81%srnrrm )H)bis@ingso aJO)dibcnpn (847 g,

136 %%gr 2 lpg[ba?q'é g/bgcéa@r( tgxyl(i3056ac:| g NSRIQN- d:rgnolb ?(S‘d 11~

[b|$(d|ph@19'ph@sp&ﬁrh¢btfer®®bmfe]1d|&'ﬁtdﬂ(y;balthd|um (I) (0.884 g, 121 mmol) were

triazol e-5-carbal d reparation
combmag “rishaiion va UDRIHPAROIF 15 (856! 4° 18adrmipgK ws purged
1 odr 0 i
wit 86 413 Tog bektE HERRENE RS B P Rodslrhl b wes
cooled (akiRD pairfjtionetih betvesari i diathyhetiseri anddwaterr odnsoluble material was
ature for. 30 mnute

removesERY GRIEHORGNEN 1R dTBRAG SR ChALIefs Py BaSHcend, Boncehtrating in

i dt5e eridd fticeébrhBolifil.3 Wi th concentrated HC
vacuot%%ffgre extract| ng th? ethyl acetate (3 x 100 m). The

The stroctoie wed provematnextatage i theesyntivgsitied wi t h sat ur at ed
aqueous brine, dried Qyer SQ4, and concentrated in
vacuo to afford the ti—(—ﬁ@—ﬁﬁﬁ%ﬂr aigy d.

1-Methyl-1H-1,2 3-triazole

N"N\N’CHS

\—/
Sodium methoxide, prepared from sodium (1.8 g, 79.8 mmol) and methanol (30 ml)
was added to a cooled solution of 1H-1,2,3-triazole (5 g, 72.5 mmol) and stirred at 0°C
for 30 minutes. lodomethane (5 ml, 79.8 mmol) was then added dropwise and the
reaction warmed o room temperature and stirred for 24 hours. The reaction was

concentrated in vacuo and the residue partitioned between dichloromethane and 1M

aqueous NaOH. The organic extract was dried over MgSO,4 and concentrated in

vacuo to afford the title compound as a yellow oil (2.5 g, 42% yield).
'"HNMR: (CDClg): 4.11 (s, 8H), 7.53 (s, 1H),7.69 (s, 1H)
Preparation 33
1-Methyl-1H-1,2,3-triazole-5-carbaldehyde
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LCMS Rt = 1.72 min 30 MS miz 128 [ MH + 1HNMR
(d4-CD30D): 4.31 (s, 3H), 8.14 (s, 1H WD 2008/ 135826
WORDT9/13882908/ 001050 159 5 Preparation 35 PCT/1B2008/001050
[5-chloro-2-(trifluoronet hé&y) phenyl Il boronic acid F ~

OHCOF HOB C  Boron trifluoride etherate (0.415 mi,
3.56 mol ) and trinethyl,borate (0.794 m, 7.12 mmol)
were stirred in diet hyN"[gtm}eGHg 10 m) for 10 minutes
to form 10 di met hoxyfl oborane in situ. To a
solution of the 4-chloro(txifduoronet hoxy)benzene (2.0
g, 10.18 nmmol) in dry tetfahydofuran (THF, 30 ml) at
-78C, was added et hyl enedi'ani net etraacetic acid

to o SGERTA o i AT 10 gk S 420 a0 i
tetrahydi®Riran (THR, MO repat +287Csivas reeideticiropwiseut $ Mrtbutyl lithium (0.9

t .15 To thi ti 1 Xt t -78C, .
mi, 1.4 %:ﬂ@{{)?g[ggi@mi@inggmp g!@r?pézaﬁéfe;ggp%gﬁou&? he reac%on\’\v@ass stirred at -

o i : | 0 ' ige- (of egod | dded. Th
7e°C 1o SEELL! UBROARARGISTRAE, OFPF T (Afoyfes acdec. The
reactiont wapavaimugdid cvorBGemparbiese aanadstirheth feutmobied e reaction was

ter (10 m). he reactio i Xt ur.e tract .
quenchf\%ﬁ Yty S’Q‘Wy ?%@t‘ﬁé@c@‘;k"”gb emﬁg%ec@‘%i ﬁ@&n'iorﬁi%icg mbined
organic \e/g%ﬁé’&é SWBRS SyvaSHRN e rwMaBQB and oc eRIg e aviedt eded MgSO, and

cuo. To purify, the 20 residue was dissolved in
concentdatethiplvasube Thelesidup wasl puetied By wilica gel caliined ggromatography;

auting G0 4512 I P e ATl Rehbul AMER T PEbofffuna as o
yellow di“(b-.O4T ,e3mr§}pé|a}a_d et hyl acet ate extracts were dri ed
over S and concentrated in va.cuo to afford a

"HNMR{CRGg)e 460 tsh8H)i 7.88 (Bomdb tha54ndltik s correspondi ng

regi oi somer as a whit '90&%4862 g. 25 LCMS Rt =
1.42 mn M nz 239 ?&é&;ﬁemion 36 1
- Fl uor o- 5- (1-Mekthylor-brned, Baraagibangabbaylinacid aci d

_N.
N* N-CHs

O
HO

To a solution of 1-methyl-1H-1,2,3-triazole-5-carbaidehyde (Preparation 33, 5 g, 45
mmol) and sodium hydroxide (8.59 g, 215 mmol) in water (120 ml) at 15°C was added
dropwise a solution of potassium permanganate (5.83 g, 36.9 mmol) in water (120 ml).
The reaction was stirred at room temperature for 30 minutes and then heated to reflux
for 1 hour. The reaction was filiered and the filtrate acidified to pH 3 with concentrated
HCI before extracting with ethyl acetate (3 x 100 ml). The combined organic exiracts
were washed with saturated aqueous brine, dried over Na,SO4 and concentrated in
vacuo to afford the title compound.

LCMS Rt = 1.72 min

MS m/z 128 [MH]+
'"HNMR (d,-CDsOD): 4.31 (s, 3H), 8.14 (s, 1H)



10

15

20

25

WD 2008/ 135826 PCT/I1B2008/ 001050 160 OHF HOB O -F
5 FF Boron trifluoride etherate (0.453 m, 3.89 muol)
WO008/1382¢et hyl borate (0.867 m, 7.77 nmmol) RETEB2008/001050
stirred in anhydrous tetradydrofuran (THF, 10 ml) for
10 mnutes to form .dinmethoxyfluoroborane in situ. To
a solution of the 4-fluoro rlg uor onet hoxy) benzene
(2.0 g, 11.1 mmol) in—é@%@—%ﬁ{'—éo (30 M) at -78C, was
added et hyl enedi am netetraacetic acid (EDTA, 1.36 g,
11.7 bxchlarbl B fludrpnestihio epVylihdroniceici
sec-butyllithiumin cycl ohexane (8.33 m, 11.7 mmol)
and the reaction stirred for 2 hours under ni trogen.
To this reaction nmixture at - C, was then added
dropwi se the preforned dDHeOhox?fI uor obor ane m xture.
The reaction was stlrre atl. - 78C for 30 m nutes,
war med to roomterrperHPure 30 15 minutes, and then
guenched with water (10 m] he vol une of the
reaction m xture was reducg I n vacuo, then the
resi due dissolved in diethylether (10 m) and washed
wi th an aqueous sol ution of 10% NaOH (50 nml). The
Boron tAflUGEs etl%’rafe (mz$151¢m|d13f56%d1m0t) arekirinssthgldboviatéh (@7B¢ ml, 7.12

acetate 40 ). Th mbi ned eth
mmol) oWeraciEAiTae ein I IovEneNg St ) clicerd dhdytes, to form

he title conpound as a single 20
d'methas@ﬁH&oté’%ﬁ%ﬁé ?{1%% _LCMB R = 1.38 min M nfz 223

Pr eparati on 37

To a sgu(twsm syeret- ﬁplo)r@(érdi&@z@m@ﬂm%bmﬁ 2-8c9d 19 mmol) in dry

ey Gk RIS TR S SRSt R aci

(EDTA,PEE4 BRO9O8/700d@BN) followed by a 1.3 M solution of sec-butyllithium in
cyclohexane (7.63 ml, 10.7 mmol) and the reaction stirred for 2 hours under nitrogen.

To this reaction mixture at -78°C, was then added dropwise the preformed
dimethoxyfluoroborane mixture. The reaction was stirred at -78°C for 30 minutes,
warmed to room temperature for 30 minutes, and then quenched with water (10 mi).
The reaction mixture was extracted with diethyl ether (4 x 50 ml). The combined
organic extracts were dried over MgSO, and concentrated in vacuo. To p'urify, the
residue was dissolved in diethyl ether (10 ml) and washed with an aqueous solution of
10% NaOH (50 ml). The aqueous layer was. acidified and exiracted with ethyl acetate
(3 x 40 ml). The combined ethyl acetate extracts were dried over MgSO, and
concentrated in va.cdo to afford a mixture of the title compound and its corresponding

regioisomer as a white solid (0.862 g).

LCMS Rt = 1.42 min

MS m/z 239 [M]-

Preparation 36

[2-Fluoro-5-(trifluoromethoxy)phenyllboronic acid
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161 5 To a solution of

3- (et hoxynet hyl )i soxazol e- 4- carboxylic acid net hyl
WO0p%13583¢d 3- (et hoxynet hyl )i soxazol e- 5- car bd&HV1Bg008/001050

acid nethyl ester prepared6ds a m xture of isoxazole

regi oi somers (Preparation 38, 2.0 g, 2.3 mmol) in

1,4-di oxane (20 m) was Heded an aqueous sol ution of

sodi um hydroxide (0.5 g, BL2. mmol in 5 mM water) and

the reaction stirred vi@or at room tenperature
for 1 hour. The reaction concentrated in vacuo,
and the residue partitioned between t-butyl nethyl
ether (80 mM) and water (300 . The aqueous | ayer

was separated and acidified gi’/t h concentrat ed
hydrochl oric acid before extrBcting with t-butyl nethyl
ether. The organic |ayer was then dried over Na2SO4

Boron #ifiofigBCRAbFAS $ﬁ.4‘5@ elﬁﬁgy.egtrﬁnﬂﬂ)f 8hd timéiry! Woxdte! ®.887 ml, 7.77

regi oi Somers. e solid was dissolved i n"warm
mmol) wehe tsfirnedtinyanhydineus tetcahydyofaran (BHhep® ank forn d0 mhiputes to form
The re-c*rst allisation liquors were
Yacuo to afford a mixture of

To a s RATE R4 GRb B ARTRI e FebyEEeM LA L by S e
(30 m|)(1£g¢8%,:4 wgs5 86068 et I@Mian%éfétréé%et%{bcﬁWEDgGA?5.S(§@g, 11.7

. , [gs, 0.5H), 7.04 M(f' i . (s,
mmol) {plipsiap oa P4 phsaltiion ogges-bu hthmm;wplq)hexane (8.33ml, 11.7

rmol) o A€ St el on 2ch s SoBh BfncRh" fq Bfestieon mixture at -
78°C, wad tHen dtffedUiOphidé ik ficfornied AintetBoxyiRGrébrafEdnikeure. The
cool ed, sol uti_og of N-hydroxy-2-net hoxyet hani m doyl

. . . Y
reactiog yyasy $tieeq % JSaFder 34 migutesp wagmeddo regmitemagsaiure fier 30

rinuteB AR ! QR RIS yhr 38,y PTG U o bl it
was reduasd in vidueio; deent therresithiesdissaleed at dietrod etherr{pemal) and washed
with anAgueRREOuliprel 1§74 TROR GRURD. 4 29HEquR 18eh s atidiied and
cxtracB3 A PR R0 THE bk s BBl a5 ere
dried ovenkighQ careticomce3drated iro vacuald affardithe titletdosnpaunsbasmdsingle

.. as an %qsﬂgpar able m xture of isoxazole regioisoners
regioispmiel (518, yi el d). WO 2008/ 135826 PCT/ | B2008/ 001050

LCMS Rt = 1.38 min
MS m/z 223 [M]-

Preparation 37

3-(Methoxymethyl)isoxazole-4-carboxylic acid and 3-(Methoxymethyl)isoxazole-5-

carboxylic acid

HeC0y
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162 5 'HNMR (CDCI3): 3.41 (s, 2.55H), 3.48 (s, 0.45H),
3.89 (s, 2.55H), 3.98 (s, 0.45H), 4.59 (s, 1.7H),
WOR0P135826 0. 3H), 7.06 (s, 0.84H), 8.90 (s, 0. PSH)IB2008/001050
Preparation 39 N Hydroxy-11net hoxyet hani m doyl
chloride H3CO-IINOHGCG-1 10 To a cool ed solution

To a scjfgtlcgeﬁto?mﬁ;%&y&q}éﬁ%gf Pr b ltﬁ: ;&gg%\egﬁd e%sqer and 3-
(methoxyTyiet t)‘ﬁLQMzﬁ'}éPBBEaﬁ’ﬁoiﬁlc adid ﬂf\éﬂ%ﬁ éT@P'ﬁreé@l‘édt B8 a mixture of

roomtenperature for 1 hour. The
isoxazoleerefdisomess (Prepacationr a8e2.0 g, Q&Umsndhcm firfedicxengy@0 ml) was

SR ST TR LA e
the reaé‘ﬁlﬂw %ﬂﬂé&r\héé‘ﬁo‘?x@ly Bt réémVPé?HQera&tﬂeafdroi chdure Tl'hb| &actlon was

npound as™a colourl ess oil , 96%vyi el dz
concent(&l@@l iB)vacgosarid thesrgsjdur Qal(t@ongmpe ween t~pytylr§1e hyl g)her (80 ml)

anct ety B e S L PR 0 T pprten

hydrochibrict ciiBh&teeé Jextracting haite l-but CPZIﬁ\etIWI other. adl'dmd ogganic layer was
sol uti on of hydroxyl anm ne hydr

ochl ori de éﬁ 9 g, g& 73
then drﬂﬁfblgvelr nNag@@erand ccancpntragad r’@alé@"r"t?n Qa’itQid %é" afnixture  of
erature_fo s
ois R RSB fok st ot LBSYIASRS oo m) and
heptanéh LG MY adddds Tme@lre- dyrstémsanﬁorwhqlmr}s \aeed somcemmtéubrm Facuo to

ours at_ roomtenperature. The ne n
afford & mixfueuef inAEzAR r%lsetserf@fac?@flcfhe&éwalﬂ S'PP ggﬁ%‘%ﬁiﬂf %‘{'T‘% % give a
) of cid to pH 5-6, before extracting with
1:3 ra“‘?z/‘gé%% k'%f(ﬁet her, drying over Na2SO4 and )
1 r { { K
HNMﬁO(ﬁgfq'l %éé‘ Xtéu?gMg%“%%Q 8758 4 %S, H éHF) QOZB)@J,@5H), 7.04
(s, O75H)e$@)3(s,1®1NBR)(CDCI 3): 3.4 (m 3H) 4. 05 (d 1. 2H),
3 (d, 0.8H), 6.9 (t, 0.4H, 7.5 (t, 0.6H), 30 8.55
(br s, 0. 6H) 8. 85 (biPreparatiéhl38°r eparation 41
5- (l\/bt hoxymet hyl ) i soxazol e-4-carboxylic acid WO

2O%Slh}let%%%@mg%vl)lls%%&%{ QQ—%Q;&oxvillg %mdﬁnethvl ester and 3-

(Methoxymethyl)isoxazole-5-carboxylic acid methyl ester

HyC~o
O\ /N‘O

0 . 0]

0 O O,
H,C CH, CH,

To a cooled solution of N-hydroxy-2-methoxyethanimidoyl chloride (Preparation 39,
2.0 g, 16.19 mmol) and methyl propiolate (3 ml, 33.0 mmol) in toluene (20 ml) was
added dropwise diisopropylethylamine (3 ml, 17.0 mmol). The reaction was stirred at
room temperature for 1 hour. {-Butyimethyl ether (50 ml) and water (50 ml) were
added to the mixture and the pH of the aqueous layer adjusted to pH 1-2 with 2M
hydrochloric acid. The organic layer was dried over Na,SO4 and concentr'ated in
vacuo to afford the title compounds as an inseparable mixiure of isoxazole
regioisomers (2.0 g, 72% yield).
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OOCH HC 0/ I ON Mthyl 5-(methoxymethyl)

i soxazol e-4-carboxyl ate (Preparation 42, 1.8 g, 11
WOR0%/135828as stirred in a 1:1:1 nmixture of cond&AYIB3R08{01050

hydrochloric acid (2 m), &etic acid (2 mnm) and

water (2 m) at refluxfor 6 hours. Acetone(6 m) was

added and .t he m x e 10 n t a €
1
HNMR@DP&)f%é d§e2w2ét 1%&6(34%?54 {"'t@ éh%é%;ﬁ?e%%’e §d45H)’ 4.59
(s, 1.7H}, saf(é,'d{mﬁ\}J Gefc@%léhﬂ?e@'gowsv@qgﬁ)to afford the
e co as an of vvhlte solid (1.4 g, 85%
yleld) LCI\/ISRt =0.86 mn 6157[M—|]+15 HNVR
(CDCI3): 3.52 (s, 3HFER 61 (s, 1H)
Preparation 42 Methyl 5-(mat hoxymst hyI)
I soxazol e- N-¢RigeSYD-Methoyetfakirhidoylddrite / (r)-N
20 To a solutron of nethyl
2-[ (di met hyl am no) ne | ene] nmet hoxy- 3- oxobut anoat e
(Preparation 43, 5. Zhhé( d/\ﬁt@‘lgm n net hanol (55 )
was. added hydroxyl am ne hgdrochloride (1.8 g, 25.8
mol ) and the reaction stirred at reflux for hour s.

To & coqg ARV huPeR o%ﬁé‘%é}%%vﬁ?aceﬁmvﬁam“r@na?aﬂmﬁb 15 9, 1604

C t
mmol) ﬁ’\ akgéﬁqyﬁ r@%rfnﬁg Z:}ﬁll) Eeamqgleﬁléﬂ?sslﬁzoﬁﬁbhldb (3 36g, 17.22
mmol) éxsd tBéi)reaétnc&? stisred2&i) ro@n sterr(maramrem)for HOVWSUIRt :'I'peoaeaﬁtlﬁn was

conceni(r@yeﬁiefhygq.(é M_’;f Pr%o @I@t ' OH ﬁ%rwegﬁ l{ij{tglrr]%%tpgl e’@gr (100
ml) andv%gq% 1358 a%hePorhahR2RY8Y %@.Qzﬁﬂad S \RBO B8R @ohcentrated in

vacuo, to afford the title compound as a colourless oil (2.0 g, 96% yield)

'HNMR (CDCls): 3.4 (s, 3H), 4.2 (s, 2H), 8.61 (br s, 1H)

Preparation 40

Methoxyacetaldehyde oxime

HeCr g~ Ny

To a solution of methoxyacetaldehyde dimethylacetal (5 g, 41.63 mmol) in methanol

(20 ml) was added a solution of hydroxylamine hydrochloride (2.9 g, 41.73 mmol) in

water (10 ml). The reaction was stirred at room temperature for 18 hours. To the
reaction was then added an aqueous solution of sodium hydroxide (1.67 g, 41.6 mmol
in 10 ml water) and stirred for 3 hours at room temperature. The methanol was
removed in vacuo and the mixture acidified with concentrated hydrochloric acid to pH
5-6, before extracting with t-butylmethy! ether, drying over Na;SO, and concentrating
in vacuo to afford the title compound as a 1.5:1 mixture of E/Z isomers (2.64 g, 71%

yield).

THNMR (CDCl3): 3.4 (m, 3H), 4.05 (d, 1.2H), 4.3 (d, 0.8H), 6.9 (i, 0.4H), 7.5 (i, 0.6H),
8.55 (br s, 0.6H), 8.85 (br s, 0.4H)
' Preparation 41

5-(Methoxymethyl)isoxazole-4-carboxylic acid
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N.CH3 5 CH3 Met hyl -4-net hoxyacet oacetate (9 m, 70
mmol ) was added to di nethyl f ormam de di net hyl acet al

WO 2088/835836, 139 mmmol ) and the reaction stirred P&T/I$008/001050
for 2 hours before cooling3to roomtenperature and
stirring for 18 hours. The reaction was concentrated
in vacuo and purified by silica gel colum
chr omat ogr aphy, eluting with 70:30 to 100:0 10 ethyl
acetate: heptane to afford the oOH | e conpound as an oil
(7.68 g, 50%yie|d) 1HNMR ( 3): 2.87 (br s, 3H),
3.25 (br s, ?'é) 372(s 3H), 4.37 (s,
2H), 7.74 (s 1 ‘a@atlo 44
3- | odo- pyrldlne26d|amne N NH2 15 44a) To a

Methyl é?h;e ¢1 i pﬁgﬁ géf’cp% %’é’@%gﬁe Qg".% ’rat%rilal’am)i B §n11 mmol)

ran s added pot assi um
was stlrmf Irmoaadt ¢ 1( ﬁﬁxtareg of Gof@entudtpd Hydradiileric ag@ee&mb)n agetc acid (2

ol uti i odi ne .
i) ena watee 4 B P AURSE A6y o e Ridgdn tne mixure
concentFé}HH mT\Ve?cJ&aq{HeOQoIYéP?es‘iGué Wesh frRlraded QUITS ety Ife@@tate and the
erature. The 20 reaction was filtered throu
filtrate qmademfratedl integcuario afferdfthettitietcorapeund 88 @il V‘(/bli@h‘éd'd (1.4 g,
th water (200 m) and saturated aqueous sodi um
85% vie{dh; osul phate solution. The organic |ayer was dried
over_ sodi um sul phate and concentrated in vacuo
LCMS RizR46 TWing with dichloromethane to afford a |ight
brown solid. The solid was stirred in nethanol (500
MS m/zmM57 MH]+15 mi nutes. The suspension was filtered and
the filtrate collected and 25 concentrated i n vacuo.

1 T S| Sk igr t ol (50 m) for
HNMR&@?{@@I‘ b(#aée(s\r%%mt%'sgﬁ ($ % E?l g?%/vas col | ected by
filtration and dried 14.3 g of an off-white
solid. The filtrate = éVaﬂbﬁIZZ ted in vacuo and
agai n st iviétagl Bv(indthti/hasiyl)iédazolg-4-cafbexylatsul ti ng
solid was filtered to furnish 12.2 g solid. These two
batches were conbined to afford 26.5 g of the title
compound (62 % . 30 1 HNVRy(d6nDVSO): 5.42 (s, 2H),
5.56 (d, 2H), 5.65 (s, 2H), Y.3&CHd, 1 H. WO
2008/ 135826 PCT/ 1 B2008/ 00105 165 5 44Db)

3-1 odo- pyri di ne- 2, 6Hg® al so be prepared
according to the follow ng O-N

To a solution of methyl 2-[(dimethylamino)methylene]-4-methoxy-3-oxobutanoate

(Preparation 43, 5.2 g, 26 mmol) in methanol (55 mi) was added hydroxylamine
hydrochloride (1.8 g, 25.8 mmol) and the reaction stirred at reflux for 7 hours. The
reaction was concentrated in vacuo. The solid residue was purified by trituration with

ethyl acetate to afford the title compound as a solid (3.6 g, 18% yield).
"HNMR (CDCls): 3.48 (s, 3H), 3.89 (s, 3H), 4.87 (s, 2H), 8.53 (s, 1H)

LCMS Rit=1.06 min

MS m/z 172 [MH]+

Preparation 43

Methvl 2-[(dimethylamino)methylenel-4-methoxy-3-oxobutanoate
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met hod: To a solution of industrial nmethylated spirit
(3-5% net hanol in ethanol, 200 mM) and triethylam ne
WOQ(2088/185836, 183 mmmol ) was added 2, 6-di ami nopyr iP§iTHB2§08(01050

g, 183 mmol) and the contléhts stirred for 30 mn to
obtain a solution. A solution of iodine (46.5 g, 10
183 mmol ) in industrial thyjlated spirit (300 m) was
t hen added dropwi se over R.5 3.$ hours, maintaing the
tenperature at 25%&@7@ € gt'%?n allowed to stir
for a further 2 holirs. A1 %g{_,v aqueous sol ution of
sodiumthiosulfate (20 g in m il water) was added
and the reaction allowed to €H,r for 1.5 hours. The
suspension was filtered and the organic concentrated

wory SRR BUESHHHD) 55, 1080 17 oty

dimethy@dcbtelu tfqe%.et ri_n}ﬁn@g vasol) ana vesl rel}u_ﬂilo?estimeidgﬁdd%%@é%rs? baurs before
~ “resul ted. e suspension was filter an ried to

cooling fouaeing femRperatykg and SHFBSL 1@5@%(& Sﬂ@p%ﬁpgﬁv%concentrated
i ha I 3{;,% i odtaphil elufing With 73:80a0 100:0
n vacu%éhéﬂﬁgﬁgg trlﬁﬁjggv%ggﬁha gﬂ%e%? h%lleﬁeméaéet al (10

ethyl acgtatd*heptarie) toaaftbrd e title yompaundraaian oHI(6:68ds {5 362l4).

79 nmol) in nethanol (15 nl) and water (35 m) at OC
iR ISR RE 487 T8 5 SR P R S T ag R g 31 497 (&
2H),7_7al(bp\m to warmto roomtenperature with stirring over

16 25 hours. Heptane (50 m) was added and the |ayers

separated. The aqueouPrépepatiomdd then acidified by

addi ti on of hydraochl oric, aci g (6M agueous sol ution)
(30 nm) then ex@@@&ﬂlﬂm&—@lgﬁ@ﬁ—e-et her ( 2 x 100
m ). The organic extracts were conbined and dried
over anhydrous Na2SO4 (s)NHzfiItered and evaporated at
at nospheric pressure to fford the crude title
conpound as a 1:2 ether te,l as a colourless oil (16.77
g, 30 containing 7.5 g offYoXNRp, 86.3% . Material was
taken on without further purification. 1HNMR (CDCl 3):
7.45-7.50 (m 1 H), 9.58 (s, 1 H. Preparation 46 (1

443) Torboolution i .S BOUR0s 1358, Oesmol) 1h 2-metyidStralydrofuran
(400 ml) was added potassium carbonate (25.3 g, 0.18 mol). To this suspension was
added a solution of iodine (46.6 g, 0.18 mol) in 2-methyl-tetrahydrofuran (100 ml)
dropwise over 1 hour. The reaction was stirred for 2 hours at room temperature. The

reaction was filtered through a pad of celite, and the filtrate collected and washed with
water (200 ml) and saturated aqueous sodium thiosulphate solution. The organic layer
was dried over sodium sulphate and concentrated in vacuo azeotroping with
dichlorofnethane to afford a light brown solid. The solid was stirred in methanol (500
mi) for 15 minutes. The suspension was filtered and the filtrate collected and
concentrated in vacuo. The residue was stirred with methanol (50 mi) for another 15
minutes. The solid was collected by filtration and dried to furnish 14.3 g of an off-white
solid. The filtrate was concentrated in vacuo and again stirred with methanol (15 mi).
The resulting solid was filtered to furnish 12.2 g solid. These two batches were
combined to afford 26.5 g of the title compound (62 %).

"HNMR (ds-DMSO): 5.42 (s, 2H), 5.56 (d, 2H), 5.65 (s, 2H), 7.36 (d, 1H).
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NOH F I FBr 5 F To an ice cool ed solution of
trifluoro-acetal dehyde oxi ne (Preparation 45, 16.77g
WO00§1358261 et herate containing 7.5g, 66.3 mplPTIB2HE/001050
oxi me) in anhydrous N, N- ditpret hyl formam de (10 nml) was
added a solution of N-brormsucci nimde (12 g, 6
i n anhydrous N

"
44b) 3-IoBYiHIBe 2, GHAIa 1 BEORE AEPAPIBRATGIY e following

methodreac“ on mxture was then war msd to roomtenperature
W th stirring over 4 hours. Diethyl ether (150 m)
To a solation mmtus(rmmethylam spladt&-d%ammaml imgthasol, 200 ml) and

tiethylaRBR(P 15, 1BBITER B0 amaTee Agsnarinony R S AL 58 HimoD

and the ebﬁﬁa% 8tifr&d ?drff:‘U ﬁhnﬁ Et?ols‘afem'ﬁ sidldtloﬁ-‘l Aogm@umdoai@dmelm 5g,
erate, as a | ow oi Sé& , containing 12.0

183 mmm) mmdnatr@mthyme@ spiit ( rrtl)awaﬁ thersaddeqdieriee over 2.5-

3.5 hourl_s,:,J rgtt?g&tig{rf X 'e];t'?%]aptergﬂue Ja't_y% %mé)reaélo%lﬁmedltﬂtlr fora

further Bhdtirsf hum%'wvfaduebagmioﬁ-df smiidmxrmbsulfatel (dOeg iny200 mi
ester F O N, -CH3 20 To a | uti

water) v added and fos ERaojPRIRUOPIS SO ois. o hespuampnsiapwas
filtered %ﬁ%g}\@é@%ﬂﬂ?&fr}d&rﬂ%@é} ggdlﬁr\%%g ?l!rhgggdaﬁidltﬁarpoﬂwaiéﬁo

ma|ntan$ alvalirne bmaeeﬂrz] iMOrratlg fod 25mé/g umdibiak thet ethanol was removed and
enperature. The_reaction m xtur ev d t
a beige @pw@@,@on Foutac BHBHURERFONARISTR D) QIR ek the title

compodn%o(a .C).vvere added. The | ayers were separated and the
organi ¢ | ayer was washed with dilute hydrochloric 25

acid (20 m), then waPeepdralionp and brine (10 n).

The organic fraction was n dried over anhydrous
Na2SO4 (s), f.|ti@%ﬁ§8@¥iﬁ§éﬂl%f FHRES vacuo to afford
the title conpound as an ora&ge/brown oil (4.65 g,
729 . Material was taken ongywfth no further

purification. 1HNVR (CDCF3)| 135 (t, 3H), 4.36 (q,
2H), 9.03 (s, 1 H). SQz?f%aration 48

3-Trifluoromethll-isoxazgd e-4-carboxylic acid WO
2008/ 135826 PCT/ 1 B2008/ 001050

To a solution of trifluoroacetaldehydemethyl hemiacetal (10 g, 77 mmol) and
hydroxylamine hydrochloride (5.50 g, 79 mmol) in methanol (15 ml) and water (35 ml)
at 0°C was slowly added sodium hydroxide (50% aqueous solution) (18 ml). The
reaction mixture was then allowed to warm to room temperature with stirring over 16
hours. Heptane (50 mi) was added and the layers separated: The aqueous layer was
then acidified by addition of hydrochloric acid (6M aqueous solution) (30 ml) then
extracted with diethyl ether ( 2 x 100 ml). The organic extracts were combined and
dried over anhydrous NapSO;4 (s), filtered and evaporated at atmospheric pressure to
afford the crude title compound as a 1:2 etherate, as a colourless oil (16.77 g

containing 7.5 g of oxime, 86.3%). Material was taken on without further purification.
'HNMR (CDClg): 7.45-7.50 (m, 1H), 9.58 (s, 1H).
Preparation 46
(12)-2 2 2-trifluoro-N-hydroxyethanimidoyl bromide
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167 FOFF OH N5 ,0
3-Trifluoronethyl -i soxazol e-4-carboxylic acid ethyl
WOP#358r eparati on 47, 1.00 g, 4.78 mmol), JICHB308/001050

acetic acid (4 m), concentvpated hydrochloric acid (2
m, 20 nmol) and water (2 m, 200 nmol) were heated
together with stirring at 70C for 2 hours. Solvents
were renoved by evaporat,zom n vacuo and the residue
was |eft to stand at roo ) tenperature for 16 hours.
Water (40 m) and t- buty nmetByl ether (80 m) was
added and the |ayers separated. The organic | ayer was
washed with dilute hydrochloric acid (20 m), then

To an |c@rdo%%&¥8I tléH*bYQPlﬁHéro%%eh%e okinhé EPRararbn 45, 16.77g of a

orated In vacuo to afford the title conpound as a
2:1 ethehiatrewrorgawmr(gﬂ) 5@96683)/mm01mf &hre axim@idn eakedrass MN-h no

f 5
eSS a3 BRHANBosecnnse O 0
mmol) |r'f anﬂyc’fr%u-ECI\l N- éﬁﬁéth?l‘f’orﬁﬁdmidleC(QOQﬁl) drop-wise, over a period of 45

romo-4-trifluoromet hoxyaniline (30g, 0.12 rmlm
mlnuteShgwecreacmn bdureiwes W%W@dsfewmmdﬁm{eg@wfwl %“”9 over

s mours UG R 15t L VA0 PP L et e
separatdt XThe erg@sic &yier ned dxteoDeﬁé?, érmyditousoNagS@n (9, i]ltmred and
reacti on system becane cl % tggc])goboronl c

evaporated & aqngggjgergcdpr@ls%r@ to(af rf;htsne QiRaynd as aa? 1.5
etheratd! 433 Yb ﬁ&N%‘ﬂgﬁ 345%%‘%@?19 11-'%.2 o 6ESkiniel BT Kok Rl Wass taken

dgain’stirre then filtered. The
on wﬂhcﬁmtlftjﬂher:pklehcmmn. washed with cold water (100 m) and

di ethyl ether (100 m), then dried in vacuo to give 25
1 t dia7d pd tetrafluoroborate salt as a white
HNMRs(gﬁ%(gg)(%@g This solid (8.5 g, 0.024 mol) was

then slowy heatedto g ; intained at this

tenperature for 1 ho P]ré ot %H Aﬁaat nospher e of

ni t r oggurrifitigomednii-isuxarolet-4-carbmylic aoideathyloesteom

tenperature and distilled under reduced pressure to
afford the title corrpoUﬁd s a colourless oil (4.86

9. 78%. F Q
\—cH,

N )

o)

To a solution of dimethylamino acrylate (5.0 g, 35 mmol) in toluene (50 ml) was added
bromo-oxime (Preparation 46, 6.0 g plus ether, 31 mmol), drop-wise, and the resultant
solution was stirred for three hours at room temperature. The reaction mixture was
evaporated to dryness, then i-butylmethyl ether (60 ml) and water (20 ml) were added.
The layers were separated and the organic layer was washed with dilute hydrochloric
acid (20 ml), then water (20 ml) and brine (10 ml). The organic fraction was then dried
over anhydrous Na,SO, (s), filtered and evaporated in vacuo to afford the title
compound as an orange/brown oil (4.65 g, 72%). Material was taken on with no further
purification.

THNMR (CDCls): 1.35 (t, 3H), 4.36 (q, 2H), 9.03 (s, 1H).

Preparation 48

3-Trifluoromethyl-isoxazole-4-carboxylic acid




10

15

20

25

30

30 1 HNMR (CDCI 3): 7.02-7.09 (m 1 H), 7.26-7.29 (m 1
, 7.33-7.38 (m 1 H). WD 2008/ 135826

WOR0T%/13882908/ 001050 168 5 LCVS (30 min) Rt =6. RETABRAYS/001050
m z 258 [ MH+] Preparationl6s0
[2-(trifluoronethoxy)-5- fluorophenyllboronic acid F
HO, B OH o, F FF A sol ution, i sopropyl magnesi um
brom de (2M sol uti on |n Et agﬁlrofuran) (83 m, 10
0.166 nol) was added o a stirred solution
of 2-(trifluoronet hoxy) -f\{ uoro- 1-bronobenzene
(Preparation 49, 27.6 g,N\% 107 nol) in anhydrous
tetrahydrofuran (125 m ) at -10C under an atnosphere

3 TrifluopygRpsarRzo 5 R i Al Rl Hetel eBbtdiiofithy, 300 9, 4.78

mmol), élaélaﬂ-atgetlcoadla%ﬁ‘ﬁl ) comeentrarsl hyadidetlotle apidr2sml, 220 mildl) and
d the resulti ng m xture was stirred at r
e

water (Ztmhﬁ@uoanm@) werg atﬁd tageiiner Wilhtisdng af 7€ Gare paurg: Solvents
were re@ﬁgsa lt’.)& e%\)gjt&étﬂm i VeI 8'Qred FRSearidadvay R §n@%t rédm

ure s room tenp erature
temperamurfell’beSIS Haury] Wetert @Oeml) Evd tmotylm@aylaeibed(&hml)t\M@S added

yers were separated, the aqueou
and the syiars seBaIaiaR dhedaagnicAeu s paced T 1S pydfochfdric acid
(20 ml), ‘Pﬁ&?ﬁhgﬁl %ﬁhgd%%rs?\lézg.@ fq’lltéﬂﬁj 500 eQapbEEd in Vdcuo to
he resi due was “di Sso I n potassium
afford tHeyiittcosomie o(1ha %Asaa bewrs gswl (fOi rag) 8%0). Mat)erlﬁl wagrigken on with no
extracted wth diethyl ether (2 x 150 m ). The
further %ﬁ'&?g?'éd aqueous |layer was acidified to pH4 by
addi tion of hydrochl opygyaaiienh 4d N aqueous sol ution)
(100 m) and. extracted"vmth et hyl acetate (3 x 150

m). The [Rotitiiluese ) c5dhaprerd th Faney  over
anhydrous Na2SO4, flltered nd evaporated in vacuo to
give an off white solid. urification by preparative
HPLC gave the title conpo as an off white solid
(5.82 g, 25 24%. ' HN -DVBO): 7.23-7.32 (m

3H), 753755(m1|—|)886(brs 1 H. Mnz 223
[MH Preparation 51

3- (5- Fl uor o- 2- propoxyphenyl,:ﬁ/pyrl di ne- 2, 6-di am ne WO
2008/ 135826 PCT/ | B2008/ 001050

To a stirred solution of 3-bromo-4-trifluoromethoxyaniline (30g, 0.12 mol) in
hydrochloric acid (6N aqueous solution) (300 ml) was added drop-wise a solution of
sodium nitrite (9.7 g, 0.14 mol) in water (30 ml) at 0°C. The resulting mixture was
stirred at 0-5°C for 1 hour until the reaction system became clear. Tetrafluoroboronic
acid (40% aqueous solution) (90 ml) was then added drop-wise over 15 minutes. The
resulting mixture was again stirred at 0-5°C for 1 hour then filtered. The filter cake was
washerd with cold water (100 ml) and diethyl ether (100 ml), then dried in vacuo to give
the hydrazinium tetrafluoroborate salt as a white solid (35 g, 84%). This solid (8.5 g,
0.024 mol) was then slowly heated to 140°C and maintained at this temperature for 1
hour under an atmosphere of nitrogen. The reaction mixture was cooled to room
temperature and distilled under reduced pressure to afford the title compound asa’
colourless oil (4.86 g, 78%).

"HNMR (CDClg); 7.02-7.09 (m, 1H), 7.26-7.29 (m, 1H), 7.33-7.38 (m, 1H).
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169 N2 NNH2 H3 C-,-"0O1 5 ~F 5 To a suspension
of 3-iodopyridine-2,6-diamne (Preparation 44, 1.5 g,

WOR2088134%3%l ) in ethanol (5 m) and water (5 mPCTAE3008/001050
added 5-fl uoro-2-propoxyphétyl boronic acid (1.6 g,
8.10 nmmol ) and sodi um carbonate (744 ng, 7.02 mol),

en urr s St for 10 mnutes at room
LCMS (é(gfﬂi%)r g?‘tﬁé fzté%@ﬁlq bal | adium (0) 10
bi s(di benzyl i deneacet Preparbflor¥88 9. 0. 153 nmmol ) and
tri-tert- butyl phosphl ne (TIVF solution in tol uene,
1.28 m, [2:(hiflue a5 uasephenylibronie 36id on was
héated at 800C for 6 hour s before concentrating in
vacuo. The residue was takem up in ethyl acetate (100
m ) and washed with water (3 50 mM) then brine (50
m) before drying over anous MpSH, filtering and
concentrating in vacuo.”~gHienfesi due was purified 15 by
col uim chr omat ogr aphy el 8higg with 1:9 to 8:2 ethyl
acetate: heptane to afford th%/’fltl e conmpound as a
yel | ow foam (0.591 g, 35%yfeid). LCVMS (2 min) ‘
Rt =0.98nin, M5 mz 262 [ MH + 1HNWR (d6-DVBO): 0.88 (t,
1.57-1.6,

A soluthrmpf lsgpg@ylmgggsmmwr@dﬁ(g%éolgt@ﬁk% @tr@%y@éﬁura@ r(§3 ml,
0.166: ngjl)[g\é %%tdﬂéfi "c%o;e ZNIQ% d a%ﬁrr‘sﬂ‘soﬁfﬁorﬁ&n B RIcbm@hdg)-5-fluoro-

tri uororrethox [1-4 4
1 bromcﬁoéhzte«ater(a’mmdmheﬂ 49, 278 gp@bﬁ?mﬁdhm amhydeBs tetrahygrefuran

125 o GRS e BB REBURE gl
at roomW@FHr)e* %’d@l?é 52 HBURC TR répyl bbrate (26.17g,7010BY mépwardhen

I'S leohen yl phosphi no ferrocenell
added diophmlee@;ba 0 é,‘dau@hﬂ@e resultinge@ixtgre wagstirrad @it yogrartemperature

or 16 oSS ok A LM R ro viso o

0°C andriHainBauResiftfel Beriom terhperk®®eGof 80 Mibutus Byl Hegtate (150 ml)

was added and the layers were separated, the aqueous layer was further exiracted

with ethyl acetate (2 x 150 ml). The organic extracts were combined and concentrated
in vacuo. The residue was dissolved in potassium hydroxide (10% aqueous solution)
(50 ml) and extracted with diethyl ether (2 x 150 ml). The separated aqueous layer was
acidified to pH~4 by addition of hydrochloric acid (1N aqueous solution) (100 ml) and
extracted with ethyl acetate (3 x 150 ml). The combined organic extracts were dried
over anhydrous Na;SQy, filtered and evaporated in vacuo to give an off white solid.
Purification by preparative HPLC gave the title compound as an off white solid (5.82 g,
24%).

THNMR (de-DMSO): 7.23-7.32 (m, 3H), 7.53-7.55 (m, 1H), 8.36 (br s, 1H).

MS m/z 223 [MH]-

Preparation 51

3-(5-Fluoro-2-propoxyphenyl)-pyridine-2,6-diamine
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m xture was cool ed and partitioned between
tert-butyl methyl ether (100 m) and water (100 m).

WO 98%1338%e materi al was renoved by filtrati on RHAB2408E01050
organi c extract dried WO 2008/ 135826 PCT/ | B2008/ 001050
170 5 over anhydrous ' MgSO4, filtered and evaporated
in vacuo to afford the crudeJtle conpound as a
brown oil (895 ng, 76% . Matgrral was taken on w thout
further purification to next>atage. Preparation 53

2- Br ono- 1- chl or o- 4- et hoxynet - benzene .::_OCH3 10
To a stirred solution of NH,

4- chl or o- 3- br onoph MJ/\@D (cited in Arrgen pat ent
W)03099776) (900 4. 06 in

2- et hyl -tetrahydrofuran (1 Fwas added potassium

hydroxide (912 ng, 16.3 nmol) and the resulting

i 3 rnree@esad mrr%) @t yae 1%y, 888 mmol) in
To a suSURAREN G KRRIC e lepereta) 195, 880 mme)

ethanol z(zﬁlmﬁi ang watar (haly wastad@@dv@ﬂugﬁq 21pé@p¢>a/.phfsyhlef2fp§'ca@md (1.6

g, 8.10 {Q;fg{? g%o:@h'ﬁr%rlaé%(glzﬁg'rﬁélggg Hﬁﬁ‘?)y &i ﬂqa%glﬁgﬁl \)9%5 stirred

for 10 heminugss!l taing rebxt unempleratuesl f@mdér m'mtmmw bePatladium  (0)
addi ng further i|odonmethane (4.04 2/ P,
bIS(dlbeszhdqne@cmeéom)%& 96533%993&%@ tf'otéﬁﬁ utyl phosphine (1M

solution lﬁnlg)ﬁ.f&t Ul€sg l?ﬁlhé &W%%ér@ﬁadd@ @ﬂ“ip‘é 3bHESEdas heated at

sofutTon | re a [layers were
80°C fo$€83hbat§defo’lé coreeatrgting dn a»amacﬂ' hearesidue: as takenedp in ethyl

acetate ((\}QQ rga:%%@a{ygg %}élgaﬁ\ stgjeurt on ﬁ tﬁﬁa%gﬁf {rg)gf)?ﬁ)re drying

over anH?ﬁ‘fr‘é?Sg\?ggbf 0@ %ﬂl@e?&al\l ‘ﬁ%ﬁcgr‘éﬂrégi'\@ ﬁp\wd??ére%‘?_csdﬁi W@@Tunfled

by coluifs, cidmatdgiaphiyeiuting M, 1 '9.1218: ecathyhacpq;tatethgmpg to afford the

tle complquactay a%llswﬁeH%ﬁb@ﬁi{ STy 4 4 5

5-tetranethyl-[1 3 Idlolentllrolane H3C CH3 H3C o H3C
LCMS (B rainbBts0.98min, MS miz 262 |

1HNMR§(§BY%%@§§£%@ 182 yéH)b%rEﬁ H}’r@mr(@w_sogH) 5.50

I's plnacolat di boron
(br s, 21g), 77 4d ), B, 933(110hsl$-l)u6197c(et ath, 7.01500¢,(m2H rmrol )

30 and 1,1'-[bis(diph | ph SH '2no)- ferrocene]
di chl or opal | adi um (11%@&9—5—" 2L < 0. 383

2.[5-Methvl-2-(trifluoromethoxy)phenyll-4.4.5,5-tetramethyl-1.3,2-dioxaborolane

B
O F
Jij TF
H,C F

1-Bromo-5-methyl-2-trifluoromethoxybenzene (1.0 gs 3.92 mmol),

bis(pinacolato)diboron (1.49 g, 5.88 mmol), potassium acetate (1.54 g, 15.7 mmol)
and 1,1’-[bis(diphenylphosphino)ferrocene] dichloropalladium (i) (0.287 g, 0.392
mmol) were combined and stirred in dimethylsulphoxide (25 ml). The reaction flask
was purged with nitrogen for 5 minutes before heating to 100°C for 10 hours. The
mixture was cooled and partitioned between teri-butylmethyl ether (100 ml) and water

(100 ml). Insoluble material was removed by filiration then the organic extract dried
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mol ) were conbi ned and stirred in di nmethyl sul phoxi de

(10 M). The reaction flask was purged with nitrogen
WO 9p8/535836nut es before heating to 1 00C for 14 REdiiB3008/001050

The WD 2008/ 135826 PCT/ |1 B2d08/ 001050 171 5 mi xture

was cool ed and partitioned between ethyl actetate (150

d d . bri Ut _ .
over anfhaRBaVARSL: H0Bthrark S aRHAT Tn R, st dhg b e
compouRyt 48 prawndbil q8I8VRY, ST Materld) SkMs thkén esredvithot further

evaporated in vacuo to afford the crude title
purificatioprtpdexd sté&gea bl ack oil (1.97 g, >100% . Material was

taken on without fur urj fqcation to next stage.
10 Preparation 55 1 'B = it snl

- 2, 2, 2- t ri 3{Bieme- Bchivneld-methdx@nfethylBrenz8oea sol uti on
of 2-bronobenzal dehyde (27.0 g, 146.5 nmol) and

trimethylsilyl- trifsmg 4(25.0 g, 175.8 nmol)

i n tetrahydrofuran (3?)‘2{::;%?&\h s added drop 15 w se

t et rabut yl ammoni um f &40 e (1 Min tetrahydrofuran, 5
5 mol) at 0C. After the addition, the m xture

m,
Skl t 41 te i ifed "
R g i
WO03089P78) (800 autyjetio8mintdieimPsmethyl-tetehydrofurand (1 mizvas added

2 I O .
room te%%&&#??@ﬁh@@%‘. %dd?n?l%hﬁe((i!maﬁw,e&ﬂ@ rafhoBolvas itiesh added

e organic | ayer was separated, washed
and thenirehctita? @B (slioes! foqutdUwows| ait reem {esaperajuredi@dS indicated

incomp B e AR o IR P Bl e 30 VERPY S Sl amd the

resultin%inléiéﬁj?é-sﬂ%’ed'féf)g‘ﬁfii\ul?é‘lb%ﬁlfs @aglr%fl?r?ﬁe?god@hegwaﬁ 4(7%04 ml, 16

mmol) aﬁdq\gtirr%;g §as (o’@,nti:nluq;q foms mft@sp@,t 5@@@nte7ggoerg?dre. Ethyl acetate (60
i g 7 0. : )

) anc SB0A8H T B RTHR @R TP el sddoc AT TRRI Wors oparatec

The organic extract was further washed with saturated brine solution (2 x 30 ml) then

dried over anhydrous MgSQ; (s), fiitered and evaporated in vacuo to afford the crude
title compound as a yellow oil (901 mg, 94%).
"HNMR (de-DMSO): 3.40 (s, 3H), 4.21 (s, 2H), 5.50 (br s, 2H), 7.21 (dd, 1H), 7.42 (d,
1H), 7.60 (s, 1H).

Preparation 54

2-(2-Chloro-5-methoxymethylphenyl)-4.4,5 .5-tetramethyl-[1,3,2]dioxaborolane

CH,

H,C
H3C>2\(\)
H,C™ "o~ D/\O,CHG

Cl

2-Bromo-1-chloro-4-methoxymethyl-benzene_(Preparation 53, 901 mg, 3.83 mmol),
bis(pinacolato)diboron (1.46 g, 5.74 mmol), potassium acetate (1.50 g, 15.3 mmol)
and 1,1’-[bis(diphenylphosphino)- ferrocene] dichloropalladium (I!) (0.280 g, 0.383
mmol) were combined and stirred in dimethylsulphoxide (10 ml). The reaction flask
was purged with nitrogen for 5 minutes before heating to 100°C for 14 hours. The



10

15

20

25

30

| F Thi ophosgene (24.0 g, 210.0 mmol ) was added
portion-wise to a vigorously stirred suspension of
WO W8 B2¥6e (57.0 g, 840.0 nmmol) in 1, 2-di chl AITEBRYEL01050
(500 M) under an 30 atnoSphere of nitrogen. After
the addition, the reaction mxture was stirred at room
enperature for 30

mixture Wag Eopieshah eAIenSIRoMEEH S AIRIE1E0 AR AlRY
brine soﬁﬁmgv(@o gﬁﬁ/ ﬁﬁ?@ ﬁﬂeh%gﬂ&%{?&@bylﬁt?atﬁxﬂ@neﬁ,the organic

, 2-dichl or oet hane (100 m
extract was dadd etenanhydrous Mg, fittares. and evaperted fuvagugro afford

o rock Lt 55 GLE S0E) 5 Rbob gl M DRIVA el winou

further &M@,eg{,@ﬁ €sneRk atageo. The crude product was purified
by col um chromatography on silica gel eluting with
petrol eum et.her, theg_ﬁm ether: ethyl acetate
(10:1) to aff t 10 yel | ow
oi | (415g, Lg’ nﬁgﬁ 1@%\_‘1_@9%@%@(95!’ 1H), 7.19
(g, 1H), 7.33 (t, 1H), 7.37 f£t, 1H), 7.48 (d, 1H,
7.67 (d, 2H), 8.39 (s, Preparation 57 1
-bromo-2(-2 2 2-trifluoroenhyTs-benzene Br F F 15
F A solution of imdazele-Yscarbothioic acid
O [ 1-(2-bronophenyl)-2, 2, i fluoroethyl]- ester
(Preparation 56, 27.0 g, nmol ) in toluene (400
m) was heated at refl ux and treated with

To a éorlutllc;ﬁ Ryt lﬂrbﬁ&@éﬂ%ﬂgm . %OHHB‘@%WF&’) Gnd’ wrirBethylsilyl-
|rst an tiohal T (34 mmol ) after
trifluorof{ethame (aﬁﬂ) 6j n@bI8y mimolky i setrahydm?graeo(a@pnml )awvas .adggd drop-

wis b S emeci thce Y P S S 4 B9, Sl . v

the ad&@?ﬁ &H@ Hﬁ)&ﬂ#é:twd@%hﬁ*e‘élt 'ak'@@rrﬂtteﬂﬁ)e'?aturéofoloﬁﬂmms Further
the title conpound as a colourless oil

(17.
tetrabutylars@@niun fidmKEe (GO@8)(499. G691 {8 mmp!) wag added apdqpe mixture

was siieg ol 0 Bifikigs7 413 adhiert Wis elaBoretfd jh loug. Jhe residue was

dlssolvé’d il dﬁ:hldﬁb%ll’mﬁé (el dndt wéslﬁ?ecﬁwhdwmmd)mamdrﬂzﬂ aqueous

solutlon) 4 x1 OO ml) The organic layer was separated, washed with NaoCO3 (10%

aqueous solution) (50 mi), dried over anhydrous MgSO; (s), filtered and evaporated in
vacuo to afford the crude title compound as a yellow oil (45.0g, ~100%).
THNMR (CDCls): 4.79 (br s, 1H), 5.58 (q, 1H), 7.14 (t, 1H), 7.27 (i, 1H), 7.47 (d, 1H),
7.63 (d, 1H).

Preparation 56

Imidazole-1-carbothioic acid O-[1-(2-bromophenyl)-2.2.2-trifluoroethyl}-ester

/=N
Br O)\_N\%
@)\KF
F

F

Thiophosgene (24.0 g, 210.0 mmol) was added portion-wise 1o a vigorously stirred
suspension of imidazole (57.0 g, 840.0 mmol) in 1, 2-dichloroethane (500 ml) under an
atmosphere of nitrogen. After the addition, the reaction mixture was stirred at room
temperature for 30 minutes. 1-(2-Bromc)>phenyl)-2,2,2-trifluoro-ethano| (Preparation 55,
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H3C 0. B The m xture of conpound

1-brono-2-(2,2,2-trifluoroethyl)-benzene (Preparation
WO2p08/13£8260 g, crude, about 27.6 mmol), PCT/IB2008/001050

bi s(pi nacol at o) di boron (1078 g, 41.4 mmol), potassium
acetate (8.1 g, 82.8 mml) and

16 5, b AL RSP EHAR R 7) yoo asied o oom

tempera%uré AiHRX ARG A0ARBNMiNe WRiRtUAS SRS Reatedrat rtelﬂugefot il Ovainaikas. The
eated at 80-90C for 14 hours. The reacti on m xt ur
reactionwamixtaeoives ¢omed thea the| salventwaas reviappeaied n'”v&%%’ Qﬁ*he‘ecmde

ot S BB BRrP Bl Berf oo B BBl 4 gl

ether, u@émben@!jeurﬁ hethet: rfthﬁlumlziettateer(w(i)abfaﬁcddtlh\e tiile Ioe)mpound as a
oun as a pale ye owoil (5.3 g, 67%. M5 mz
yellowos@m,ﬁqraﬂﬁﬁm 1HNMVR (CDCI3): 1.37 (s, 12H), 3.86 (q,

1HNMR§(§b§|%)par b & (), 218.q /1A 158 HiH? 7789 (d1H) 1748 (d, 1H),

rm4rreh

7.67 (d,2H)i 813%0sp e hoxv- benzene F F O F Br H3C.O To a
stirred suspension of

3-Brono-4-trifl uor oreEERRAFANGNRL (20.0 g, 82.6 nol)
and  pot assi Up§A6 29298 &-fiflGodethyl386nAerET0! ) in

acet one (60 Was adde rop-w se I odonet hane
(46.9 g, 330.4 mmol ) under an at nosphere of nitrogen.
The resulting mxture vas stiJred at reflux for 2
hours. The reaction m e a cooled to room
tenperature then filtercegFandFthe filtrate was

evaporated in vacuo to afford the title conpound as a

A solut@?b Q¢ é}n;gasz(o d% cgla]rﬁﬁﬁ;\ 8 ; %ﬁo 13- (EDMYBn{o%PGh% 23 2Ytﬁﬂ(:§roethy|]

ester FQ@pé%fa@pﬂrSﬁ 2000 §073.8 mmol) in toluene (400 ml) was heated at reflux and

treated pzv@ t(yrp\lgutyltlt hydnggr|%nﬁ1trggxg\)/2>rt|%hen&|2 Bo %]{Scm‘?ﬂ%lﬁj a: t first, an
additional 10 g (34.4 mmol) after 30 min, and finally 11 g (87.8 mmol) 30 min later.

After the addition, the mixture was heated at reflux for another 30 min. The reaction
mixture was cooled then the product was distilled at 25 Pa, 60-100°C to afford the title
compound as a colourless oil (17.0 g, 59%).
"HNMR (CDCls): 3.59 (q, 2H), 7.13 (t, 1H), 7.25 (t, 1H), 7.33 (d, 1H), 7.57 (d, 1H).
Preparation 58
4.4.5 5-Tetramethyl-2-[2-(2,2 2-trifluoroethyl)-phenyl]-[1.3.2]dioxaborolane

5

The mixture of compound 1-bromo-2-(2,2,2-trifluoroethyl)-benzene (Preparation 57,

15.0 g, crude, about 27.6 mmol), bis(pinacolato)diboron (10.5 g, 41.4 mmol),
potassium acetate (8.1 g, 82.8 mmol) and 1,1’-[bis(diphenylphosphino)-ferrocene]
dichloropalladium (1) (0.5 g, 0.68 mmol) in 1,4-dioxane (200 ml) was degassed for
three times and heated at 80-90°C for 14 hours. The reaction mixture was cooled then
the solvent was removed in vacuo. The crude product was purified by column
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| HOB H3C O To a stirred solution of
2- Brono- 4- net hoxy- 1-tri fl uor onet hoxy- benzene

WO 20pEBaB%t i on 59, 19.0 g, 73.9 mml) in anhyd@(i$2008/001050
tetrahydrofuran (400 m) Wi added n-butyl 25 lithium
(2.5M solution in hexanes, 44.2 m, 110.9 nmol) while

mai nt ai ni ng the enper. bel o
chromatggiRpspIA Bl1gh Of @Lﬁ@wﬂ% Kol f AP g compoune
,or 1 hour. Tri-isopropyl borate (20.9
asapaléyb%\}g%él%\’:’goé%’“f’ added and the mxture stirred at
4add| tional 2 hours. The reaction m xture
MS m/z\%égwjélggg 135826 PCT/ 1 B2008/ 001050 174 5 quenched
HNMR @Dh')lé)atusat(e,dmlﬁmﬁmﬁ fgc@Hpr1.88- 7aaZ|émuQ|'§onﬂ3 6n1kdx0088 (d
m). The resulting mxture was acidified to pH-5 by
1H). addi tion of hydrochloric acid (1 N aqueous sol ution).

The | ayers were separp;@%érm ke organic |ayer was
washed wth vvater (ZUU ) Then dri ed over anhydr ous

was purified by recryst aI || zatl on from et hyI acet ate:
petrol eumether (2 m:50 n.)Fto afford 10 the title

conmpound as a white solid ~5 g, 43% . 'HNMR
(d6-DVBO): 376 (s, 3H) 6.99 (dd, 1 H), 7.06 (d, 1 H,
7.18 (dd, 1 H), 8.36 (s, . Preparation 61

N- ( 6- am no- 5-i odopyri di ne )-1-isopropyl -

H pyr azol e- 5- car boxam de HECQ\ CHs HN NI N N NH2
15 Method A using 3-1odg-p¥ridine-2, 6-di ami ne
(Preparation 44), 1.6 eqﬁu val ent s of lutidine and 1.5

To a s’ugr%UI %S o{:f_ g%rgm é(% qu{gﬁwg aryeghéra g(‘zopgbp, ]8? mol) add
potassuprr fdefrbBH%t%t 4@”39' BBO@hﬂﬁ&Sﬂm bebdr@C@O@tml)LNQS tadded drop-wise

ord t npound” as a colourless oil (608
iodometngne3@1B.9 gacﬁmmol):uedqmam aimagphere of mitrpgey).+The resulting

mixture yﬁg_sg_rggqﬁ,r?ef&:x ’ %%@ﬁ{bhﬁ %ctcg{ gﬁxty dt’y)was cooled to room

temperature then filtered and the filtrate was evaporated in vacuo to afford the title
compound as a colourless oil (19.8 g, 93%).
"HNMR (CDCls): 3.73 (s, 3H), 6.78 (dd, 1H), 7.08 (d, 1H), 7.18 (dd, 1H).

Preparation 60

5-methoxy-2-(trifluoromethoxy)-phenyl boronic acid

g

OH 0
HO” \[;
o)
H,C

To a stirred solution of 2-Bromo-4-methoxy-1-trifluoromethoxy-benzene (Preparation

59, 19.0 g, 73.9 mmol) in anhydrous tetrahydrofuran (400 ml) was added n-buty!
lithium (2.5M solution in hexanes, 44.2 ml, 110.9 mmol) while maintaining the
temperature below -70°C under an atmosphere of nitrogen. The resulting solution was
stirred at -70°C for 1 hour. Tri-isopropyl! borate (20.9 g, 110.9 mmol) was added and
the mixture stirred at -70°C for an additional 2 hours. The reaction mixture was
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1H, 7.52 (d, 1 H, 7.84 (d, 1 H), 8.00 (br s, 1 H.
Preparation 62 25 2-Brono-4-fluoro-1-(2-nethoxyet hoxy
WO BH18#¢ CH3 /O QJ( Br F To a sol ution of PCT/IB2008/001050

2- brono- 4-f 1l uorophenol (1.124g, 6.28 nmol) in
acetonitrile (10 m) was added potassi um carbonate

oo S S0gBRRer SO BIR L A5y, BB

mixiure Y-QHE deRittigd BNHHSS Iyt dditiornsf rRbellotio ackf (1N afoeousssolution).
ours. The reaction mxture was cooled th

The layers mesatsepaeate mnidbe eroarintayaiwas WaRBeh Mt thavater (30%pmi) then

. i ' df0xi t
aried ovi gndirous Bk (" el By g RIERUA vBBLL REGL s
purified Bg@@ﬂ?@teﬂ"%ﬂbn\ﬂ@n Weﬁ@llademté Ipetatieuratetien{? me568 ohlyta affiord
then dried gver anhydrous Na2SO4 (s),
the title Wﬂnpéldéd agraiwbiia seha (e g ri’fe'\/y Purification by 10
r t [ gt
"HNMR ﬁ@%@ane {]og‘rr?gp g‘?’lgwg %Q?d(zyelltl é? e(%EdSiellH)H |7I’“](?‘:Bo(raoclzfa2i-lt)“hse36 .
2H). H’\l}lee(%gglpg;mdsaZGa(col our | e:s%s (o] l(t ( 12C|_)|;3 g,4 (i‘g%( 1
‘ : S . 3. , , 4. t,

oH), 6.87 (dd, 1 H), gﬁﬁéﬁ.—%ﬁm 1 H, 7.27 (dd, 1

. Preparatlon 63 15 (2

'z OOCRa3fOGE B CB F The maxture of
2- br ono- 4-f uor o- 1- ( 2- net %@W&}pxy) benzene

(Preparation 62, 1.0 g, rmol)
bi s( pi nacol at o) di boronHr{/U\ﬁ/g 5.02 mmol ), potassium
I

acetate (1.58. g, 16.1 /and

- [ bi s(di phenyl phogphitho) - f er r ocene]
dlchloropalladlun1(ll) ~K9 9, 20 0.39 mol) in
N, N- di met hyl f or mani de ({0 n1) was degassed three tines
and heat ed

Method A using 3-lodo-pyridine-2,6-diamine (Preparation 44), 1.6 equivalents of
lutidine and 1.5 equivalents of acid chloride prepared from 2-isopropyl-2H-pyrazoIe-3—‘
carboxylic acid. Purified by trituration with methanol:ethylacetate 1:2 to afford the title
compound as a colourless oil (608 mg, 38%).

LCMS Ri = 3.10 min, MS m/z 372 [MH]+

"HNMR (CDCls): 1.50 (d, 6H), 4.80 (br s, 2H), 5.45-5.52 (m, 1H), 6.62 (s, 1H), 7.39 (d,
1H), 7.52 (d, 1H), 7.84 (d, 1H), 8.00 (br s, 1H).
Preparation 62

2-Bromo-4-fluoro-1-(2-methoxyethoxy)-benzene

To a solution of 2-bromo-4-fluotophenol (1.2 g, 6.28 mmol) in acetonitrile (10 ml) was
added potassium carbonate (2.78 g, 20 mmol) and 2-bromoethyl methyl ether (0.85 .
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at 100C for 14 hours. The reaction m xture was cool ed
then the solvent was renmoved 1in vacuo. The crude

WO 138826was diluted with tert-butyl -di net hyl P&THBR00ER01050
m) and filtered through dPbocel TM The filtrate was
washed with water (10 m) then saturated brine

05 SEA: HRR bR AR RIS R BT Rt
mixture \)GQ€ HBO%% tBbN %oﬁbéﬁl?atbdtlh 2808 PRVBLIEdAnsthyKketheo (@0 mi) and

his was di ssolved in tent-butyl-dinmethyl ether:
sodium m@pomde (1 Woagdeous@nlyticm d 1 Qrl) wese addediang thedaygrs were

sopartd. TR R AR BBV S RS SRR e

dried ovéPWQu@Na%S@NSW fibled TP evaporaidin vaditoe Pluahcam\ by

ken on wt furt her purification

column ¢hveimatagiepRy (O gelelgting with m;q)tan%tqlae@@neﬁib%yl ageya&e

(o) e e i3 DIRIRE L0 %) 998803 001050

THNMR go:’@o@ ) PeBUBHIN3 TS (t, 2H), 4.12 (t, 2H), 6.87 (dd, 1H), 6.92-6.97 (m,
- 1- ( 2- met hoxyet hoxy) - benzene CH3 O Br
1H), 72Z(Qﬂoﬂﬂbhenol (4.03 g, 23.0 nmml) in acetonitrile (20

m) was treated as fopg ggion 62 to afford crude

title conpound as a bm%ﬁ g, 62% . 10 1HNMR
heRyligt 5 2]-

6.82 (dt, 1 H, 6.90 (dd, 1H) 7.23 (dt, 1 H), 7.51

(dd, 1 H). Preparatlon 65

242- ( 2- met hoxyet hoxy) - ﬁyl -4 45

5-tetranet hvl - [1321d lane CH3 CH 8H3 OO

CH3 B\O CH3 15 2- Brong oxyet hoxy) - benzene

(Preparation 64, 1.7 ¢ 1336 B) was treated as for

preparation 63 to af I the trtte conmpound as a brown

oil (1.50 g, 739. vateri al was taken on with no
further purification.

The mixture of 2-bromo-4-fluoro-1-(2-methoxyethoxy)-benzene (Preparation 62, 1.0 g,
4.01 mmol), bis(pinacolato)diboron (1.27 g, 5.02 mmol), potassium acetate (1.58 g,
16.1 mmol) and 1,1’-[bis(diphenylphosphino)-ferrocene] dichloropalladium (1) (0.29 g,
0.39 mmol) in N,N-dimethylformamide (10 ml) was degassed three times and heated
at 100°C for 14 hours. The reaction mixture was cooled then the solvent was removed
in vacuo. The crude product was diluted with terf-butyl-dimethyl ether (30 ml) and
filtered through arbocel™. The filtrate was washed with water (10 ml) then saturated
brine solution (10 ml) before drying over anhydrous NaxSO, (s). The selution was
filtered then evaporated in vacuo to give crude title compound as a dark brown oil.
This was dissolved in tert-butyl-dimethyl ether: heptane (10 ml:10ml) and was washed
with sodium bicarbonate (aqueous solution) to remove residual N,N-
dimethylformamide traces. This afforded the title compound as a brown oil (975 mg,
82%). Material was taken on with no further purification.

MS m/z 297 [MH]+
THNMR (CDCls): 1.31 (s, 12H), 3.4 (s, 3H), 3.74 (t, 2H), 4.05 (t, 2H), 6.78 (dd, 1H),
6.98-7.03 (m, 1H), 7.28 (dd, 1H).



10

15

20

1HNMR (CDCI3): 1.32 (s, 12H), 3.47 (s, 3H), 3.75 (t,

2H), 4.10 (t, 2H), 6.84 (dd, 1H), -6.93 (dt, 1 H),
WOR2083(1358@6, 1 H), 7.63 (dd, 1 H). 20 Preparati RETEB2008/001050

2 _[2-chl oro-5- hydroxyphenyl’$-4 4 5 5-tetranethvl -f

1, 3, 21-di oxaborolane H3IC CH3 CIOCH3 B-_  OCH3 H

2- Chl or o- 5- hydr oxyph | b .rorg acid (2.00 g, 11.6
mmol ) and 2, 3- But aneMw i methyl -, hexahydrate

(1.65 g, 13,9315/ p% ¥frf&9%§-96ﬁté}% i n
t et rahydr of 25 S EiBHe /001050 177

5 (110 M) at roomtenperatigHe for 15 hours. The
sol vent was renoved in vacug, and dichl oronethane (20
m ) was added. This solutipn was washed with water (3
X 20 m). The organic e act was evaporated in vacuo
to afford the crude titl¢ conpound as a colourless
oil (2.7 g, 91 %9. Materia fhas taken on without
further purification. (CDCI3): 1.34 (s, 12H),
462(3 1 H), 680(dd 1 H, 7.11 (d, 1 H, 7.19 (d,
1 .10 Pregaratl on

2. Bromcmhezml:ﬁl @3¢, 8 @mmlhwtwaﬂw% REhyes tipaledas for

preparatint 2 \GRHORY b oG RS ERUR &) B PR 1 P

THNMR €@De:'lg)( M?S(snaH)osfm (GTRH)), datvHl (122 -6:82 deip-154), 6. 90 (dd 1H),

r henyl ]-4,4,5,5-tetranet hyl -[ 1, 3, 2] - di oxaborol a
7.23 (dt,n{H)( %Eéc}daﬂ. n 66, 100 ng, 15 0.42 nmml) were (
stirred together in Nohbgl ,hggacetam de (4 m).
Pot assi um car bonate ( ) nmol ) was added and

-gigxahorolane

hours The react| on mxture vvas cool ed then gquenched
with water (10 m) and eftifacted with ethylacetate
(10 m).The organic layerowas dried over anhydrous
MpSO4 (s), filtered and evapo(?ted in vacuo to give
crude title conpound. taken on wi t hout

further purification. | PrdpanatGtyn 68
2- Brono- 4-f uor o- 1- ( 2@5@»}5 r df5xy) - benzene

2-Bromo-1-(2-methoxyethoxy)-benzene (Preparation 64, 1.7 g, 7.36 mmol) was
treated as for preparation 63 to afford the title compound as a brown oil (1.50 g, 73%).

Material was taken on with no further purification.

'HNMR (CDCls): 1.32 (s, 12H), 3.47 (s, 8H), 3.75 (t, 2H), 4.10 (t, 2H), 6.84 (dd, 1H),
6.93 (dt, 1H), 7.34 (dt, 1H), 7.63 (dd, 1H).
| . Preparation 66
2-[2-chloro-5-hydroxyphenyll-4.4.5 5-tetramethyl-[1,3.2]-dioxaborolane

MG o
¢l ?A§<CH3
OH

2-Chloro-5-hydroxyphenyl boronic acid (2.00 g, 11.6 mmol) and 2,3-Butanediol, 2,3-
dimethyl-, hexahydrate (1.65 g, 13.9 mmol) were stirred together in tetrahydrofuran



/| Qut/O-CH3 F \ Br 2-Brono-4-fluorophenol (950 ny,

4.97 mol ) and 1-brono- 3- net hoxypropane (1000 25 ny,
WOR2088134%361 ) in acetonitrile (10 m) was treat @ETAB2408/001050

preparation 62 to afford cifdde title conpound as a

yellow oil (1.16 g, 88%. 'HNWVR (d6-DVSO : 1.90-1.98

5\ (110 mi) Eag]dgcz)rwltqs_,rﬁ'\ggrﬁﬁg fgg%5 ﬁmﬁ'?., (fﬁ%ggl}/gaﬁwgg }_rﬁnov%ti')in vaclid, and

dichlororR&PBAEALLAAI) Gfas38dded. This solution was washed with water (3 x 20 ml).
2-14-Fluoro-2- (3- met hoxypr opoxy) - phené/l | -4 4
The orgaB\ic extiaeiawas RyRPErated 71 Vards 40 siiord fe wiyidg e £9Bpsynd as a

ot EE G650 g r Rl i, - -

THNMR (GERCREt DByl 0REX .62 és\ZEH)e 6(50 ey ridt)i 8 16@, 11H)1561§,(d, 1H).
4.37 mmol ) was treated as for_ preparation 63 to

10 affordthetitle_comfd@ﬁ@r—aé@e@dark green oil (1.55
2.12-ciorosato Meth¥Rj&h WasnAken 5Bt diethl-f1U8 Paioxaborolane
purtircatron. I -DVBO T T1.726 (s, 12hH),

1.86-1.92 (m 2H), 3.22 ( I 3.54 (t, 2H), 3.93
10 (t, 2H), 6.94 (Odd, 1 .13-7.22 (m 2H).
Preparation 70y c"°~""Y0 B~ CH
3- (5- Fl uoro- 2- (3- met hoxypr opoxy).- gheryl | - pyri di ne- 2, 6-
diamne NHz (LN NHZ H3CO, -, ~ ~O~cHfF
2-[ 4- Fl uor o- 2- ( 3- met hoxypr opofo)C- phenyl]-4,4,5,5-tetra

etrandig ke & AL GEADRESEE aship! EEMAHE) A 292 o5

oI LT AIRSR dortbanim, (ke 8 04 o
15 0.42 mmalDees) stiredpgetivey ind,Nedjmethylagetagmidg g miy Batagsium

carbonageH258 r%gg%z{é mn%_lg wai1 'a%'{’ie(jbinosthe resultant solution was heated to

100°C for 10 hours. The reaction mixture was cooled then quenched with water (10

ml) and extracted with ethylacetate (10 ml).The organic layer was dried over

anhydrous MgSQy (s), filtered and 'evaporafed in vacuo to give crude title compound.
20 Material taken on without further purification.

Preparation 68

2_Bromo-4-fluoro-1-(2-methoxypropoxy)-benzene

0] O
e Rht.
F Br

2-Bromo-4-fluorophenol (950 mg, 4.97 mmol) and 1-bromo-3-methoxypropane (1000

25 mg, 6.53 mmol) in acetonitrile (10 ml) was treated as for preparation 62 to afford crude
title compound as a yellow oil (1.16 g, 88%).
"HNMR (de-DMSO): 1.90-1.98 (m, 2H) 3.23 (s, 3H), 3.48 (t, 2H), 4.06 (t, 2H), 7.11 (dd,

1H), 7.19 (dd, 1H), 7.52 (dd, 1H).
Preparation 69

30 2.[4-Fluoro-2-(3-methoxypropoxy)-phenyll-4.4 5.5-tetramethyl-[1 .3,2]-dioxaborolane
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2H), 4.36 (br s, 2H), 5.98 (d, 1 H, 6.89-6.98 (m
3H), 7.16 (d, 1 H. 20 Preparation 71

WOROPH/ BYB261 - ( 2- met hoxypr opoxy) - benzene o CH3 &@@yIBREY8/001050
2008/ 135826 PCT/ 1 B2008/ 0011080 179 5 2- Br onophenol
(861 ng, 4.97 mmol) and 1-brono-3- et hoxypropane (1000
nmg, 6.53 mmol) in aceto(?ntrlle 0{10 M) was treated as
for preparation 62 udeH itle conmpound as
a colourless liquid 23)@0 101 %9 . 1HNWR (d6- DVMSO) :
1.90-1.98 (m 2H)F3 Hy 3.48 (t, 2H), 4.07 (t,-
2H), 6.86 (dt, ( doh, 1H) 7.31 (dt, 1 H),
7.55 (dd, 1 H). 10 Prepq.q t Tapn
242-( 3- nethoxypropoxy) pﬁenyll-4 45

2- Bromogq-t@ﬁt@h?ﬁérél tl%xy &ﬁé@zbqonreo F’}eSarJtiog é8' 2I { @g%? mmol)
was treaféc%g%ﬂﬁéiéﬁf&i%@@ tob@f%’r@ﬁﬁe tilepangdurenad &.datk iean oil (1.55

was treated as for preparation 63 to
g, >100%)]. fMai@rlahwasltak@ comiiburaifuithes pysficalipreen oil (1.42 g,
15 >100% . Material was taken on with no further
"HNMR wmmsca)tu 0126 (sHmm)(msmea)(m 12H)p 322 (3.28%), 3.54 (1, 2H), 3.93

. 21, 6(’94 (%1&(7% %%Z(Tﬁb 7 35 3 28 ﬁn iH)H) >

Preparation 73 Pre aratlon 70

3-[2- (3- et hoxypr opoXy) - phe - pyridi ne-2, 6-di am ne
Ni—@j;ﬁ__rgt&@_—ﬂelﬁ%propoxv) ohenv -pyridine- 2 6-diamine

2-[ 2- (3- met hoxypr opoxy) - phenyI]N 4,4,5, 5-tetramethvl -[1
, 3, 2] - di oxabor ol ane H

2-[4-Fluoro-2-(3-methoxypropoxy)-phenyll-4,4,5,5-tetramethyl-[1 ,3,2]-dioxaborolane
(Preparation 69, 581 mg, 1.87 mmol) was treated as for preparation 51 to afford the

titte compound as a brown oil (142 mg, 57%).
LCMS (2 min) Rt=0.92min, MS m/z 292 [MH]+

"HNMR (CDCls): 1.89-1.95 (m, 2H), 3.28 (s, 3H), 3.41 (t, 2H), 3.99 (t, 2H), 4.25 (br s,
2H), 4.36 (br s, 2H), 5.98 (d, 1H), 6.89-6.98 (m, 3H), 7.16 (d, 1H).

Preparation 71

2-Bromo-1-(2-methoxypropoxy)-benzene

o~ s

s

o}

©/Br
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(Preparation 72, 684 ng, 2.34 mmvol) was treated as for

preparation 51 to afford the title conpound as a
WOR0BKH3S8%| i d (217 ng, 75% . LCMS (2 min) Rt =0.PSOMBAIOSNHS0S0

mz 274 [WVH + 25 1HNMR (d6OVBO): 1.80-1.87 (m 2H),

3.18 (s, 3H), 3.36 (t, 2H), 3.98 (t, 2H), 4.72 (s,

2-Bromo%F|)gﬁoI§(868 r%ua,] 4§|5l)mm%})7a§ ? @&%m@%@ét%x@{%aé@l(ﬁ@ Mg, 6.53
mmol) in’l'ggct?tgﬁiﬁg?&?é hilwéd 1R a8/ ¢ BrdioH 6 BROEAOROAAQABE title

ene-4-sul foni c aci d- 2- met hoxypropyl ether of
compour@ B8 adtolo@lessaiguitH(B23g, H3100).To a stirred sol ution of

"HNMR (e 2 RO (o 2hd281s %l B AT, 407 ¢, 2H), 6.86
1H), 70%&55&,81111 , 737 QiToH), 7.85 (@vetHpy par a- t ol uenesul phonyl

31
oride (4320ny, 22.6mmol ) portion-w se. The reaction
m xture was stirred dPrePaEHONY/Z enperature for 72

FIEHO3 2l-afikaBbidiane

geetate viv 3 at aci d (aqueous
(100 nl) were added_ The | ayerpwere separated and
t he organic extrac S shed wCa further saturated
“citric acid (aque g\%ﬂox 40 m). The organic
extract was then washed 5w tir@ht urated sodi um

bi car bonat e (aqueous sol ofthls (50 m) then dried over
anhydrous MgSO4 (s), filtewed, 15 and evaporated in
vacuo to afford crude title’conpound (4.51 g, 56%.

o crom S e sp S et IR 1 215 s ves
treated %%"i%r ﬁg?éraﬁi@n o afforddhéditle dmpouhd’ds adiarR gyeen oil (1.42 g,

lon 75 20 o

>100%)2Material-was lalen emwitk neduHBRY PUHIERIPN. benzene F  Br /
H3COT o CH3

THNMR (d-DMSO): 1.26 (s, 12H), 1.86-1.92 (m, 2H), 3.23 (s, 3H), 3.56 (t, 2H), 3.95

(t, 2H), 6.86-6.92 (m, 2H), 7.35-7.40 (m, 1H).
Preparation 73

3-[2-(3-methoxypropoxy)-phenylil-pyridine-2,6-diamine

"NH,
B
7 NH,

0 0]
Hsc/ \/\/

2-[2-(3-methoxypropoxy)-phenyl]-4,4,5,5-tetramethyl-[1 ,3,2]-dioxaborolane
(Preparation 72, 684 mg, 2.34 mmol) was treated as for preparation 51 to afford the

title compound as a brown solid (217 mg, 75%).
LCMS (2 min) Rt=0.90min, MS m/z 274 [MH]+

"HNMR (ds-DMSO): 1.80-1.87 (m, 2H), 3.18 (s, 3H), 3.36 (t, 2H), 3.98 (, 2H), 4.72 (s,
9H), 5.40 (s, 2H), 5.78 (d, 1H), 6.92-6.96 (m, 2H), 7.01-7.03 (m, 1H), 7.10 (dd, 1H),
7.21-7.25 (m, 1H).

Preparation 74
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To a solution of 2-brono-4-fluorophenol (790 ng, 4.14

mol) in acetonitrile (12 mM) was added potassi um
WO2PHbBAd%e (1.43 g, 10.3 mmol) and tol uene- 4- FUTIBA0E/001050

aci d-2- et hoxypropyl ethe80(Preparation 74, 2.32 g,

5.0 mol) in acetonitrile (6 m) The 25 resultant

sol ution sheteto refI

reacti on 4 el ‘ “

vacuo. tert- Butyl di net hyI et her 6400 n1) and

saturated sodi um hydrogencarb € (aqueous sol ution)

(100 M) were added and dgheol a rs were separ at ed.

The organic |ayer was- wastped Wi t FHsur t her sat ur at ed

sodi um hydrogencar bg e aqueous sol ution) (50 nl)

then water (20 mpyc”The€ organic |ayer 30 was then

dried over anhydrous MpSH (s), filtered and

evaporated in vacuo. WD 2008/ 135826 PCT/ 1B OO?&&(POSO
To a stiregiisdutfan off 2-ceathexy-pyorast-tire (t: H’pcgré Hmi) praethane

o g DR DS o

chloride @Mnﬁ@ @216mrﬁcbl) thbdn-w&eetr heeeaotrarf fbxtdret Was stitred at room
npound as a co

temperawgfmmourg §g§>l\(e§1l%er 54%?3 eglalg@r 473 n‘g%cuq;,l tl@n g’rhgglg/?eﬁate (100
ml) and %%ﬁrﬁtgg%ﬁg{) %crdz%uggué)gﬁ 00 2 Wé?e #dded. Thedaféd.wereH) -
separaté‘oﬁaﬁdj the organ(cexteddi mvaqawasimywtbrferihen saturated citric acid
(aqueoueﬁg%‘geggggnelt)h o g(garg’g_é%&g@oﬁ%:ﬂ{e?b e'_cl?wrtﬁl_eaturH?e% Sodium
brcarbor%;é’&é@éoﬁsgénoﬂ%&f) };é @nrzgrﬁéwabr@d eoemahﬁﬁaae WR;SO4 (s), filtered
and evaposa(tqmi rrarzaxtLaI o) affdrdrasudé ditle campoLl e(4rﬁfog)56°1ébtl\d§w@rﬁwas
}] ét?r f5 5.16 nmol ) and
taken on_le tkff" ar Bﬂﬁm%osphl no) - f er r ocene]
di chi oropal ladium (11) (95 ng, 0.13 mmol) in
"H-NMRNOD Tisyrat 08/ (d, Hipai4se(d, BH)l 3.264(s, 8B)a38¢dsS 12 32 (h2H),
and heated at 100C for 8 hours. The reaction m xture
7.77 (d,%8- cool ed then the solvent was renoved in vacuo. The

crude product was dil t|%ted w.th éert-butyl-di met hyl
ether (60 mM) and s ne solution (30 m)

then fil baseehd RIRIH. 130RE hVbrdy @apbie | ayer 20
washed €n saturat e rine
solution (10 m) before drginhgQver anhydrous MySO4
(s). The solution was fiIteren evaporated in
vacuo to afford Crléd@ K soppound as a dark brown
oil (577 ny, >1OO0 3 er| al was taken on with

To a solution of 2-bromo-4-fluorophenol (790 mg, 4.14 mmol) in acetonitrile (12 ml)
was added potassium carbonate (1.43 g, 10.3 mmol) and joluene-4-sulfonic acid-2-
methoxypropyl ether (Preparation 74, 2.32 g, 5.0 mmol) in acetonitrile (6 ml). The
resultant solution was heated to reflux for 16 hours. The reaction mixture was cooled
then concentrated in vacuo. tert-Butyl-dimethyl ether (100 ml) and saturated sodium
hydrogencarbonate (aqueous solution) (100 ml) were added and the layers were
separated. The organic layer was washed with further saturated sodium
hydrogencarbonate (aqueous solution) (50 ml) then water (20 ml). The organic layer
was then dried over anhydrous MgSQ;s (s), filtered and evaporated in vacuo.
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no further purification. 'HNVMR (d6-DVSO): 1.20 (d,

3H), 1.30 (s, 12H), 3.30 (s, 3H), 3.58-3.63 (m 1H),
WOR0gH1358% 3.85 (m 2H), 6.90 (d, 1 H), 7.15-7 PEI/IBAJO8A01050

H). Preparation 77 181

2- Brono- 1- (2- met hoxypr opoxy) - benzene Br H3CO0 CH3 A

sutca BT AR AR S B 1
to toluen%gé{%Qo ngf If_lRé q’réc'ﬂ@né Wdre eQ@gg@#@@ irffacucenladeatopet iwith ethyl

VIO 2008/ 135826 PCT/ | B2008/ 001050 182 5
acetate totdfiard (tmnﬂwsqnpoung@q@l cotouyless o4 (8 My P! %), 62- 3. 70

"HNMR {4}0@% ‘deé’ 4%)2@;3%5 (%ﬁlg é%‘g—s folfhn, p@-péglﬁ@l o), 7.18-

7.23 (m, 2755 (@t hepyy propoxy) - phenyl | -4 4 5 5-tetranet hyI fl
3 21-di oxaborol ane HCCH3 3 H3C O- H3C OB
H3C. 10'r" O CH3 10 Preparation 76

2_[5_%20,,%[23?-?%&55(\? LBSXRSIRRRNA. 2 REAAEREMERIEPAE Sl Mk abbrolane
g0y, 2. oL ot ) Was reated as for preparation /6

to afford crude title compsound as a dark brown oil

(1.02 g, >100% . Mat8f9a1° was taken on with no
further purificationt® n/% (d6 DI\/SO) 1.10 (d, 3H),

1.25 (s, 12H), 3.35HsS] .63 (m 1H), 3.80-
3.95 (m 2H), 686692(m 740(t1|—|) 7.45

(d, 1 H. 15 Prepa\q@t? >Brono-4-chloro-1 (2 2
2-trifluoroethoxy)-benz ne FFOBr d

The mixture of 2-bromo-4-fluoro-1-(2-methoxypropoxy)-benzene (Preparation 75, 475 *

mg, 1.30 mmol), bis(pinacolato)diboron (420 mg, 1.66 mmol), potassium acetate (500
mg, 5.16 mmol) and 1,1’-[bis(diphenylphosphino)-ferrocene] dichloropalladium (1) (95
mg, 0.13 mmol) in N,N-dimethylformamide (4 ml) was degassed three times and
heated at 100°C for 8 hours. The reaction mixture was cooled then the solvent was
removed in vacuo. The crude product was diluted with tert-butyl-dimethyl ether (60 ml)
and saturated brine solution (30 ml) then filtered through arbocel™. The organic layer
washed with water (10 ml) then saturated brine solution (10 ml) before drying over
anhydrous MgSO; (s). The solution was filtered then evaporated in vacuo to afford
crude title compound as a dark brown oil (677 mg, >100%). Material was taken on with

no further purification.

"HNMR (de-DMSO): 1.20 (d, 3H), 1.30 (s, 12H), 3.30 (s, 3H), 3.58-3.63 (m, 1H), 3.80-
3.85 (m, 2H), 6.90 (d, 1H), 7.15-7.22 (m, 1H).
Preparation 77

2-Bromo-1-(2-methoxypropoxy)-benzene
Br.
o
S Y o
CH,

A solution of 2-bromophenol (790 mg, 4.14 mmol) in acetonitrile (6 ml) was treated as

for preparation 75 to afford the title compound as a colourless oil (580 mg, 56%).



To a stirred solution of 2-brono-4-chlorophenol (3.38
, 16.3 mml) in anhydrous 1- nethyl-2-pyrrolidinone
WO2288/W5§26under an at nosphere of nitrogen, was PA&d¢83008/001050
"cesium 20 carbonate (8.01§2 24.4 mmol). The m xture
was cooled to OC before addition of 2,2,2

i GBS ST e SO LA @ISO 1 208 e o

(dt, 1H), -zl Ioo(ggd:}_m P36, QFQO?@5t(]@ﬂp¢H§it ure and stirred for 14

encourage conpl ete reaction the reaction
mxture was war med tE_Q@LQ’I_Qﬂ_L_S hours. The reaction

oWas coooledo S‘rn%tt N84 . fa’f‘\%

aqueous was extracted w tc,lp1 hept ane (3 x50 mM). Al
organi c extracts were 't fned then dried over
anhydrous Na2SO4 (s),H#{J/té& ed and evaporated in

vacuo to afford crudd,a beB ormpQund as a yel |l ow oi |
(4.20 g, 89%. l\/aterl al vvasn on W thout further

purification. 8&?@1\}582 | B2008/ 001050 183 5
" HNVR (CDCI 3): q, \2H), 6. 86 (dd, 1 H), 7.25 (dd,
1 H, 7.59 (s, 1 H) . pjaratlon 80 2-L5-Chl oro- 2 (2

2 2- trlfluoroethoxy) phen [1-4 4 5 5-tetranethyl -
10  2-Bromoi}-@2-pisttoxyribpexy)dienzeneKPremagtion’s 688 My, Z-8i mrg@))was

treated a%('_gr zprgp-?rx%}tﬁnsﬁi @iﬂﬂ'gxéy&ggﬂé g?g%rngjb%éﬁamﬁrown oil (1 .02

g, >100)@) M@teﬁal WadSakarobn withaiafisthempacitication. (0. 336 g, 3. 42
and Bi s(pi nacol at o) di boron (0.290 g, 1.14 mol)

"HNMR gdg-rﬁ’n@n@@seﬂ1@I(Hesh9xvesf(§ne2ra)4 35 8,)3H)2.3.5848683 (m, 1H), 3.80-
bi's(di |no)-ferrocene]

3.95 (m, cﬂft)thﬂﬁaﬁ&Z&m,Zhh 7149 (t( oHD0g-49, (4, dH)11 mol ). The
reacti on m xture was a5m mcrowave vial
15 bef ore being irradi i a?agudnn-}’é)crovvave at 120C for 20
M nut es oViiding-4idtlbmgl -(TPe2-triferogthokyieveriZenal | owed to

cool toroomtenperature before the mxture was

renoved fromthe vessel !@%;flltered t hrough a pad of

arbocel TM This was then ed wi th dichi oronet hane
(50 m) before the colleci€d sol vent washings were
concentrated in vacuo to pfford crude title conpound

as a brown oil (128 ny, " Material was taken on
with no

Cl

To a stirred solution of 2-bromo-4-chlorophenol (3.38 g, 16.3 mmol) in anhydrous 1-
methyl-2-pyrrolidinone (25 ml) under an atmosphere of nitrogen, was added cesium
20 carbonate (8.0 g, 24.4 mmol). The mixture was cooled to 0°C before addition of 2,2,2-
trifluoroethyl trifluoromethanesulfonate (3.78 g, 16.3 mmol) drop-wise over 2 minutes.
The reaction was allowed to warm to room temperature and stirred for 14 hours. To
encourage complete reaction the reaction mixture was warmed to 120°C for 3 hours.
The reaction mixture was cooled to room temperature then water (50 ml) was added.
25 The layers were separated and the aqueous was exiracted with heptane (3 x 50 mi).
All organic extracts were combined then dried over anhydrous Na,SO; (s), filtered and
evaporated in vacuo to afford crude title compound as a yellow oil (4.20 g, 89%).

Material was taken on without further purification.
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further purification. 20 Preparation 81

2-Brono-4-fluoro-1 -(22 2-trifluoroethoxy)-benzene F
WOR00%135826 | Br F A sol ution of 2-bronp-4-fl uoP§gHBaYB/001050

(3.74 g, 19.6 mol) in anh$drous 1-nethyl -

pyrrolidi none (25 m) vvas treated as for preparation

"R (GD@): g Bty EHER gbi 1EE TR B DTSR THI ey

purifi cat| on 1HNVR (%?%%)hon%d% (q, 2H), 6.85-7.05
(m 2H) 737(d 1 reparati on 82
2-(2) trifloonoztizox enyl oiramethuiAllL 3.2 dipxgborolane

5- tetrarret hvl - X1, 3, 21 d| oxabrol ane V\D2008/ 135826
PCT/ | B2008/ 001050 184: F,:F FCH3 CH3 OO CH3 BOO CH3

-(2,2,2-trifluoroet hoxy) eng(Preparatlon 81,
0.150 g, 0.52 mml) wd tfPea egHas for preparation 80
to afford crude titl ghdcHas a brown oil (145
ng, '100% . Materi al taken on with no further

purification. Prepar
3- (2- Brono- 4-f | uor oph ony)-tetrahvdrofuran O Br F
To a solution of 2-brono-4-fluorophenol (500 ng, 2.62

To o solli5bH LB BRBR o 4575 B ero RS HEhass tfoparaton

79, 0. 11brg°'@383HrﬁBby%&é§§|ﬁﬁ1 adéiafe (w:as@ng 41211’nh')ol)and t he
resulting solution was heated t
and Bis(pinacolato)diboron (0.290 g, 1.14 mmol) |n degassed dimethoxyethane (4.5

ml) was added 1,1’-[bis(diphenylphosphino)-ferrocene] dichloropalladium (11) (0.009 g,
0.011 mmol). The reaction mixture was sealed into a 5 ml microwave vial before being
irradiated in a microwave at 120°C for 20 minutes with stirring. The tube was then
allowed to cool to room temperature before the mixture was removed from the vessel
and filtered through a pad of arbocel™. This was then washed with dichloromethane
(50 ml) before the collected solvent washings were concentrated in vacuo to afford
crude title compound as a brown oil (128 mg, 100%). Material was taken on with no
further purification.

Preparation 81

2_Bromo-4-fluoro-1-(2,2,2-trifluoroethoxy)-benzene

F F
T
0]
Br

F
A solution of 2-bromo-4-fluorophenol (3.74 g, 19.6 mmol) in anhydrous 1-methyl-2-

pyrrolidinone (25 ml) was treated as for preparation 79 to afford crude title compound
as a yellow oil (4.60 g, 86%). Material was taken on without further purification.

THNMR (CDCls): 4.38 (g, 2H), 6.85-7.05 (m, 2H), 7.37 (d, 1H).

Preparation 82
2.[5-Fluoro-2-(2.2 2-trifluoroethoxy)-phenyll-4.4.5.5-tetramethyl-[1.3.2]-dioxaborolane
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15 85C in a Reacti-vial TMfor 72 hours. The reaction
m xture was cool ed then the solvents renoved in
WO200%8(B55826ent - But yl - di met hyl ether (20 nl) and P§&ddBap8/001050

hydr oxi de (10% aqueous soB#tion) (10 m) were added
and the |layers were separated. The organic |ayer was
washed with further sodium hydroxi de (10% aqueous
solution) (10 m) theg|sAturated brine solution (10
m ). The organic Iayerqjés tthign dried over 20
anhydrous MySO4 (s), fHitg CHnd evaporated in vacuo
to afford crude titlefconpourgdCHas a yellow oil (983
my, >100% . Materi al aenCdn wi t hout further
purification. 1HN -DVBO): 1.83-2.22 (m 2H),
3.82-3.89 (m 4H), 5.93-5.12 (m 1H), 7.11- 7.15 (m 1
H, 7.18-7.23 (m 1 HFf, 7.53-7.55 (dd, 1 H).
Preparation 84 25

A solunog. c£f52 "_EJrHﬁfooAl-@IuBF@ﬂ r(Q@értﬁﬂwrae J-BEdizerhdrebhration S1,

tetranet hyl - 3, 21- di oxabor ol ane WO 2008/ 135826
0.150 g, P&E2 mo@wmmmed apdor prapagationy B0 tegiordeiydediie eorapgund
tion

as abrogn(ozl_@flg,mg, 1ﬁ°@8rMﬁWé%Wﬁf-@I§ra Ry With g further purification.
(Preparation 83, 0.208eparatidbn/g3 nmol ) was treated as
for preparat|on 80 to a fﬁrd crg[de title conpound as a

br own gu 4 JOIERBN on with
no further purlflcatlon 1HNI\/R (d6= DI\/SO) 1.25 (s,
12H), 2.05-2.11 (m 2H), 377%3.88 (m 4H), 4.87-4.92
10 .(m 1I—|) 6.93-6.97 (11 , 7.13-7.23 (m 2H).

Preparation 85

2- Brono- 4-et hoxy-1-trif FF FO
cBr 0O CH3 To a soluti ,
3-brono-4-trifluoronet hox (1.0 g, 2.48 mol) in

acet one

To a solution of 2-bromo-4-fluorophenol (500 mg, 2.62 mmol) in acetonitrile (5 ml) was
added potassium carbonate (1090 mg, 7.85 mmol) followed by 3-
bromotetrahydrofuran (1000 mg, 6.62 mmol) and the resulting solution was heated to
85°C in a Reacti-vial™ for 72 hours. The reaction mixture was cooled then the
solvents removed in vacuo. tert-Butyl-dimethyl ether (20 ml) and sodium hydroxide
(10% aqueous solution) (10 ml) were added and the layers were separated. The
organic layer was washed with further sodium hydroxide (10% aqueous solution) (10
ml) then saturated brine solution (10 ml). The organic layer was then dried over
anhydrous MgSQ; (s), filtered and evaporated in vacuo to afford crude title compound
as a yellow oil (983 mg, >100%). Material was taken on without further purification.
"HNMR (de-DMSO): 1.83-2.22 (m, 2H), 3.82-3.89 (m, 4H), 5.03-5.12 (m, 1H), 7.11-
7.15 (m, 1H), 7.18-7.23 (m, 1H), 7.53-7.55 (dd, 1H). |
Preparation 84
2-[5-Fluoro-2-(tetrahydrofuran-3-yloxy)-phenyl}-4.4.5 5-tetramethyl-[1.,3.2]-
dioxaborolane
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15 (30 mM) was added ethyl iodide (0.795 m, 9.94
mol ) foll owed by potassium carbonate (1.37 g, 9.94
WOR0%/13582¢d t he reaction was heated to refl ux fREA/IB208401050

The reaction mxture was 8doled then filtered and

concentrated in vacuo. Dichloronmethane (20 m) and

water (20 m) were added and the solution was filtered

t hrough a phase sgpalation c ngl dge. The organic

| ayer was col | ect engm(g @led in vacuo to 20

afford crude title conp un(ceg11 Ciol ourl ess oil (884

my, 80% . Material wa Taon ©Rai t hout further

purification. LCM5 (2 Rt=1.82m n, M5 niz 286

[ MVH + 1H NMVR (d6-DMSO) Y H 1.25 (t, 3H), 4.05 (q,

2H), 7.00 (dd, 1 H, 7.85 (d, 1 H, 7.40 (dd, 1 H.

25 Preparation 86 j5- et hox

igr. o7 (BI(bl Mn}/@mf()réﬁl Rire %ﬂon 83, 0.200 g,
A soluticyp Bt SRLIRIAILGRDIADF I eSS o ?
0.77 mme) SvaBHretitech ast for ryepsitioni 8@ tefafford crude tlﬂe compound as a

brown g%@?@%ﬂorgal g{f)?é}oﬁa eé"'@ir. tggérﬁgﬁtvﬂﬂr%{ Airtiter }flgatlon

"HNMR Y8 {LDMH@; ofup@ns( 1QH911 2 om 1 ao(dedzm) [BIVY43. 88 i(trhi4Ht), @287-4.92
solution’in cycl ohexanes, 33 , 4.65 mmol) while
(m, 1H), rthatﬁaWH(mgﬂ'&J 18ehR (@ @H% beI ow - 70C under an

at nrosphere of nit rogep, %Iggpgthj:ﬁhgtl on was stirred at 10

this tenperature for tri-isopropyl borate
(875 ny, 2-Bloniow-dthorys1adileckomethdxy-henzenet i on

mai ntai ned at -70C for a further 2 hours. The reaction
m xture was then quen? d by the addition of amoni um
chl ori de (aqueous sol uti (5 mM), followed by
acidification with hydfochforic acid (2N aqueous
solution) (10 mM). The | Srwer e separated and the
organi c |l ayer was dried anhydrous MgSO4 (s), 15
filtered and evaporated in#acuo to afford crude title
conpound as a white solid £552 ng, 71 % . Materia

was taken on w thout furthfiéer purification. Preparation
87 2-Brono-|1 -(2-chloroe hsoxy -4-fl uorobenzene

To a solution of the 3-bromo-4-trifluoromethoxyphenol (1.0 g, 2.48 mmol) in acetone
(30 ml) was added ethyl iodide (0.795 ml, 9.94 mmol) followed by potassium
carbonate (1.37 g, 9.94 mmol) and the reaction was heated to reflux for 12hrs. The
reaction mixture was cooled then filtered and concentrated in vacuo. Dichloromethane
(20 ml) and water (20 ml) were added and the solution was filtered through a phase
separation cartridge. The organic layer was collected, and evaporated in vacuo to
afford crude title compound as a colourless oil (884 mg, 80%). Material was taken on

without further purification.
LCMS (2 min) Rt=1.82min, MS m/z 286 [MH]+

'H-NMR (d-DMSO) 1H: 1.25 (t, 3H), 4.05 (q, 2H), 7.00 (dd, 1H), 7.35 (d, 1H), 7.40
(dd, 1H).

Preparation 86

[5-ethoxy-2-(trifluoromethoxy)phenyllboronic acid.
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Br F cl"~ O 20 To a solution of toluene-4-sulfonic

acid 2-chloroethyl ester (2.80 g, 11.93 mmol) in
WO2P8/th582¢s N, N- di et hyl for mami de (10 nl) was 2§dé§2008/001050

2- br ono- 4-f | uor ophenol (2.18 g, 14.30 mwol), and

pot assi um car bonate (3.30 g, 23.90 mmol ). The

resulting solution then heated at 50C with
stirring for 6 hoursrFr After cooling to room
tenperature, the re ron mxture was diluted with

sodi um hydroxide (1 M ac eoqlss solution, 30 m) 25 and
tent - but yl di net hyl et he {0 ml-l) was added The | ayers
were separated and the gani c extract was washed

w th saturated brine sol@ition (30 m), prior to being
dried over anhydrous !L\{g 4 (s), filtered and
evaporated in vacuo. Pdrification by colum

chromat ogr aphy el uting@sth et hyl acetate: heptane 1:99
to 10:90 afforded the title conmpound as a col ourl ess

Toa shrﬁfﬂgl?sdlétlﬂ&?\)/gthé@%omw éfmﬂoynSBBmﬁrmihoBgmvzeoeQB(Bparatlon ‘

85, 884 ) 3.1 BIDG) Gpaghycrays tetnyroutan (1] igag daded f iy
lithium (%\A?dlut% ﬂ?&fﬁidr%&Tﬁés 2.33 ml, 4 65 mmol) while maintaining the

uor o- I-vinyl oxy-benzene "Br F ~o0 10 To an
temperature betow e A0 ¥ Lindénan atmom@remfmmgen The solution was stirred at

this temger%u&gl %F Sihq“%ﬁ Aihfslgﬁ?é;g/ gFe[ &7;5 'ﬁ?d?% cﬂ)( @és d)ded
and the t@%ﬁgﬁgwﬂﬂéd a‘f‘@‘ﬁo @%@@ fafthb 2 pRIURS. STHETTeaction mixture was

e (1.0 , 47 mol ) portion-wi se  aver
then quericheddsy thehadditenbf amn@nunwdwld@éawquttprat@ m'h

otowed SE RSBS00 28 R ERIIA (e

layers whre 568PAraRed Bhdithe biydnietdyer w(a%Edridd) overdankytesus B5S@4)(s),

wer e added and the [ayers were arate The
filtered and evaporates itk tqiatiord §fLIﬂea’E"%IC Pﬁéng@lsﬁ Y"Qﬁe %?Ed (552

ma, 71551 APERLuh I QO iR pRROAR) - 1} Ler e ane

conmpound as a yel | ow Brépar&idn @ 73% . Material was
taken on without furth tign. 20 M5 mz 233

2 -1 EExehtproetnoxy §OZEMC6o (d, 1
H, 6.55 (dd, 1 H), 669702(m 2H) 730(dd 1
H) .

CI\/\O

To a solution of toluene-4-sulfonic acid 2-chloroethyl ester (2.80 g, 11.93 mmol) in
anhydrous N,N-dimethylformamide (10 ml) was added 2-bromo-4-fluorophenol (2.73 g,
14.30 mmol), and potassium carbonate (3.30 g, 23.90 mmol). The resulting solution
was then heated at 50°C with stirring for 6 hours. After cooling to room temperature,
the reaction mixture was diluted with sodium hydroxide (1M aqueous solution, 30 ml)
and tert-butyldimethyl ether (50 ml) was added. The layers were separated and the
organic extract was washed with saturated brine solution (30 ml), prior to being dried

over anhydrous MgSO; (s), fillered and evaporated in vacuo. Purification by column

' chromatography eluting with ethyl acetate:heptane 1:99 to 10:90 afforded the fitle

compound as a colourless oil (1.50 g, 50%).
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Preparation 89

2- Brono- 1- cycl opr opoxy-4-fl uoro-benzene o Br 25 F
WOR08Y/Wp$26zi nc (1 Min toluene, 23 m, 23 nmol PCAAB2008/001050

added under nitrogen with 8firring to a solution of

2- brono-4-fluoro-1-vinyl oxy-benzene (Preparation 88,

o el SRR e A SO GTRI, .58z
0OC. Dii 6.17 g, 23 |
1H), 7'3? Edfgle‘cr:lﬂlt g:get ﬁa(r)]\(lav (10 mI)OB_SHE\A;sa?ﬁeEl addeg vi a gm) )
syringe to the reactiRiepafalion88 over 5 ninutes

ensuring that, eRedbalvifl ki iR nzenBi ned at a

tenperature . The reaction WO
2008/ 135826 PCT/1B2008/ 001050 388 5 m xture was
stirred at this tenperatu twenty m nutes and
then allowed to attain_r enperature and stirring

was continued for 724f0wWs. The reaction was quenched
with cold saturated ammoni um chl ori de (aqueous

To an ic& @oBlddP$Biufién Bt thel Derornbel -(Besioroathgry)-4-fipnbrobenzase
renoved, whilst the agqueous was extracted

(Preparation: 81 .2 @, 4l DrRe) imw@wxdzequtrahm%ofemﬂégﬂ)g‘f%i c
nitrogenl(vg%sfaéﬁg% %glﬁ ggg%s%‘ E‘er‘ﬁpgg’ﬂﬁﬁé@ﬁ 68 g',\'@m\molz ortion-wise

evapora n vacug. Purifcatlion by
over 5 miiALeRN ThBreswitagrsaihion vas alldwed tyattaiel roormtpraperature then
tert-butyl di methyl ether: he ,tane.‘)éjgg to 1:19 Efdfl%r\%% o,

stirring wasreertinyag tor2ihqurg loganixjiregugs eya
tert—But%&@t@}lﬁ%ﬁ@%ﬂ??%g%ﬁ? %l;la_l)/e?e éﬁggm(aé\g%ci Ieﬁse?rs were
separatétl €Frs etgamic 8trad-was Cashepnitheajursied bine shbiipn)(2a ml) then
dried ovgr %ﬁ@?&g@g‘?\&éﬁb& gq)ﬁ{ilfgégi;ﬂ?ﬁop é(\?abp%rr%eadn/ﬁ vacdilotbRotdtrid Erude
title con@%gf%é'yg%w&lg%zﬂg@amg ,;bé%}l. Mathian@eseakdi enavitoudfurther

was treated as for
purificatiprepar ati on 80 to afford crude title conpound as a

br oil 20 (120 ng, 100% . Material was taken on
MS m/Z\aﬁm}é Nidel her purificati on.

THNMR (CDCls): 4.42 (d, 1H), 4.62 (d, 1H), 6.55 (dd, 1H), 6.69-7.02 (m, 2H), 7.30 (dd,
1H).
' Preparation 89

2_-Bromo-1-cyclopropoxy-4-fluoro-benzene

Diethy! zinc (1M in toluene, 23 ml, 23 mmol ) was added under nitrogen with stirring to
a solution of 2-bromo-4-fiuoro-1-vinyloxy-benzene (Preparation 88, 1.0 g, 4.61 mmol)
in dichloroethane (45 ml) at -10°C (ice-salt-MeOH), taking care to maintain the
temperature below 0°C. Diiodomethane (6.17 g, 23 mmol) in dichloroethane (10 ml)
was then added via a syringe to the reaction mixture over 5 minutes ensuring that the

reaction mixture remained at a temperature below +5°C (internal temp). The reaction
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The ability of the pyridine derivatives of the fornula
(I') to inhibit the Navl.8 channel may be neasured

WODHPSBMe assay described bel ow. 25 VI PR Ass®ETi1§r008/001050
Navl. 8 conpounds This scredh is used to determine the
effects of conmpounds, on tetrodotoxin-resistant

. TTX-R) ,sodi.um channe ' ; . i
s bRl BT HRRPAES TP, Bnd SR8 o
room terrfpéerlru?é antll s4pAiks GeBtcovihtied 46 P2 hBuahEh&eaaetion wae@uenched

his experinment is based on FRET é)l:l .uoge cenc
with coldRegtuTateck aFBPRYNT IChTAS YaakRPYss S8'URs m%&%%é@%t'ower
. | ec . ir . | uke, y a5
orsric TRAFEAVSE: el ThiSP ks e (RIS o v
dichloronétRah8aR0" AENSHR combinedmsgatiobayers werecstriedcayer anhydrous

. | h . b
Na:SO; [REAIShANT; VAPRRRPHR I 4euG aefteriTPY TUPABeshremgtoaraphy
on silica %’gﬂ%@ﬁg%%&%ggg@@%@ﬂ Sth&esembnt heo@h@sro afforded almost

PCT/ 1 B2008/ 001050 189 5 The
pure title \cohipmmdi@3endeat)r edi stribution is transduced into a

ratiometric f reseent, o 0 i :
"HNMR (eSO Beune( danar ot olal ey OF Ame 1D ds'e (@
iqiycal ly to one face of the plasma nenbrane and
ZH)’7'2$§’%HH ns as a FRET partner to the nobile
vol t age- sensi ng i on. PrapaigdensdC he assay to work, the
DAY/l [o] : pherty] §~|tr91|t A- §|-di Hfolane
wth 10 either deltanethgin g}flor Navi .s) or
veratridine (for the S?SﬁSY ggsay for TTX-S
channel s). Cell Mainte anOeT%J n Navl.8 cells are
grown in T225 flasks, lin a 59 hum di fi ed i ncubat or
to about 70% confly «. M2di &'conposition consists
of DMVMEM F-12, 10% FCS and 15 300g/ m Geneticine. They
are split using cell issociation fluid 1:5 to 1: 20,
dependi ng on schedul Eng needs, and grown for 3-4 days
before the next split. PROTOCOL: Day One: Pl ate-out
i : - 08y -PRLoMEbENZNY (Praghbation! 8507600 g, 0.43
ASOIU’"O?E(B;{ 235/']8{7% 22']”%%"& tgp% experi ment at ?on as foll ows,:g i
mmol) was2redied as f@ Prepaxatiiimse ¢ bifoubciudedite compaurdas & hipyn oil
or using the technology of Select. wo: VIPR
(120 mgad 9QYe)- M.%t@ i"Ye}Sotr"‘g?@ ogu‘?”%épgﬁﬁﬁﬁ?'b%ﬁ?ﬁﬁk rature for
2 hours or at 37C for 30 mnutes prior to :
experinmentation. o
The ability of the pyridine derivatives of the formula (I) to inhibit the Nav1.s channel may

be measured using the assay described below.

VIPR Assay for Nav1.8 compounds

This screen is used to determine the effects of compounds. on tetrodotoxin-resistant
(TTX-R) sodium channels in Human Nav1.8 (HEK293) expressing cell line, utilising the
technology of Aurora’s fluorescent Voltage/lon Probe Reader (VIPR). This experiment
is based on FRET (Fluorescence Resonance Energy Transfer) and uses two
fluorescent molecules. The first molecule, Oxonol (DiISBAC:(3)), is a highly
fluorescent, negatively charged, hydrophobic ion that "senses” the traqs—membrane
electrical potential. In response to changes in membrane potential, it can rapidly

redistribute between two binding sites on opposite sides of the plasma membrane.
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25 2. Prepare Coumarin dye (see below) and store in

dark. Prime the plate washer wth Na+ Free buffer and
WOR08$135826] s twi ce, Note: Plate washer deposit $CIPB2008/001050

residual buffer per well.18Add 100L Coumarin

(CC2-DWPE) solution (see below) to cells and incubate

The volt@g%rgepegnndqe,g& rﬁg% ri onolse%(%%ﬁ ﬁ{&@l@%ﬁiét@tﬂuorescent

(see bel ow)

readout ¥ Aa s‘é%@hﬂﬁgaogste@gu?falecm&;qcignméﬂgf r(GEﬁZI-lBMFEEQD | habybinds
washing in + Free buffer I

specnflcauwto eog fare @6 Ithe Plagma Anembrane EB‘S |f%”‘§+?d‘sn$%§ggR%?%“ner to

the mobi oY %%s%%f&& S{eaih'éf &sdal) theoritatie éHeﬁtr@ls hailé to be

e incubation is conplete,
pharmac@ g icaligreeld &adhetapeb\es’raﬁaﬂ'éus maﬁ@evwé by\Arwlrfg)Fhe Sells with

cver cshaneia R taper VSR SARL 5L 5 S 87, st or T

os~ of
channelé}nt ensities neasured in the 460nm and 580nm channel s.
he process of calculating these ratios was WO
Celi Maitef8nds5826 PCT/ | B2008/ 001050 190 5 perfornmed as

Human gl@yh%mgq{ls\%]ﬁ?d?w 323%283?&3%&&%%%%0@%&&1@#1% incubator to

concentrati ons as
about 7(5‘% {éohﬂhérlt% Q\ﬁédnapb@hpssmbnvwsismcofclMEsvuﬁena 10% FCS and

uded in the background plate, val ues, at
300ug/rrﬂ!®dfnemm é'ﬂ'@b/fﬁrﬂeﬁ’pélt us@gé‘@élcdlqss&ma %I qsébj ‘dgpending

on sche l{gjg{g,trrlﬁql Sﬁgwﬁﬁpgﬁg R %?éﬁ'u@ﬁ&'i g were

ues "aver ag over the
time periods in all assay wel | s. The initial

PROTO@@J{L&O 10 obtained fromsanples 3-8 (Ri) and the final

Day One:ati o obtai ned from sanpl es 45- 50 (Rf) are defined

Plate- ou&éﬁ%N%\g%n@n% puﬁggﬂweerl]l | ty % i':ilsmebé1 &Hoﬂlafbs prior to

Brm sarrp

experlmgﬁﬂfﬂh%@"é&@nm saahss @ D.5R16° ddlistvesib(®y xznﬁgmﬁlls/ml) or
es 25-30 - background 460nm sanples 25-30) 15

using thel’[ed)hﬂ(ﬂDgWOBS@W sanpl es 25-30 - background 580nm

25-30) Final data are nornalised to the
Dayngth-Jt’ s?&'tl o of each well and reported as Rf/Ri.

1. E Yilibr t%”@uﬁféﬂssat' fodpe tépparstute forR aoumpmaémgedor 30 minutes
ECI?I c programme designed for VIPR generated data.
prior to éifqbémmea’tatlonval ues are plotted usi ng Excel Labstats

2, Ffr%éyesg{oyg]qr d@%@%%éﬁ%l)&é@ngﬁgﬁa é’rQ PehR Eﬂé‘@leﬂ@ washer

ack Buf f er

with Na¥- Fgrfé%ilffé?tan\@ Whsih Mehatrie - NoX Fﬂatec\kasmmdnpmlts ~30u| residual
W Coumarin X oRng St %) low) to cells and

buffer pferell. Add 100l Coumarin (CC2- -DMPE) solution (see e

incubate for 45 minutes at room temperature avoiding bright light.

3. Prepare Oxonol (DiSBAC2(3)) dye (see below):

4, Aspirate off Coumarin solution from the cells by washing in Na+ Free buffer.

5. Add 30ul compound then add 30ul Oxonol solution to the cells and incubate for

45 minutes at room temperature in the dark (total well volume ~90ul).

6. Once the incubation is complete, the cells are ready to be assayed using the

VIPR for sodium addback membrane potential.

The data was analyzed and reported as normalised ratios of intensities measured in

the 460nm and 580nm channels. The process of calculating these ratios was
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NaCl 58.44 93.5g 1600 160 25 KCL 74.55 3.35¢g 45.0 4.5
CaCl2 1 Msolution 20m 20.0 2 MC 2 203.31 2.03g
WO1908)135826Hepes 238. 3 23.83g 100 10 dH20 1L 3@GUAB2(08ER1050
Buf fer pH 7.4 (adj ust wit %M KOH) - 1 OX stock
Conponent Mat / Conc” vvei ght/volume 1 OX Conc. (MM 1 X

‘performega@ngoﬂoqus&nu@gglﬂgrl\g arie 8;%@ aine(ﬁ/tﬁangr g%% Léﬁoowg}goth%%ame |

osenca) iR PR B PR PO e v e

in the bBokgeund- pl@ninteosity VasEsat didmh vx@xemgﬂrr\@@resawe@ged for

cempie gHloR Rl P et P S it o

intensity ¥ '\:/Q[ue% él}e%géd ovét thet sdth t|ﬂ%)beﬁbdmralraish‘}'I\WeHis T2k initial ratio
| 'uronic ( in a tube + 22m 1X Na+-Free Buffer,
obtamedgﬁﬂml %mgletse&-S &) @ndoiedingl Hatigiobiaingd JI3M ssmaples 45-50 (Rf)
are def dumarl n(im) 1 OM1 OM 15 Oxonol (D SBAC2(3)): For 2
N%t%s: 481 Oxonol (5mM) + 120ul Tartrazine (200MV)
Ri = (IM@hh@(466m@1*Baﬁ‘ﬂ§lé‘das-5:¥ b@cl@mbtﬁmﬂ 4Gﬁmmesamp¢es 3-5)

(l%&@f@%&éw SW5WM g%:rst o bgbll‘ll%n samp?es 3 %) nal

Rf = (Intensity 460nm, samples 25-30 - background 460nm, samples 25-30)
(Intensity 580nm, samples 25-30 - background 580nm, samples 25-30)

Final data are normalised to the startihg ratio of each well and reported as Rf/Ri. This

analysis is performed using a computerised specific programme designed for VIPR

generated data.

Rf/RIi ratio values are plotted using Excel Labstats (curve fit) or analysed via ECADA to

determine an IC50 value for each compound.

Na-+-Addback Buifer pH 7.4 (adjust with 5SM NaOH) — 10X stock
Component: Mwt/Conc™ weight/volume 10X Conc. (mM)  1X Conc." (mM):

NaCl 58.44 93.5g 1600 160
KCL 74.55 3.35¢g 45.0 4.5
CaCl, 1M solution  20ml 20.0 2
MgCl, 203.31 2.03¢g 10.0 1
Hepes 238.3 23.83g 100 10
dH.O 1L

Na+-Free Buffer pH 7.4 (adjust with 5SM KOH) — 10X stock
Component: Mwt/Conc”™:  weight/volume 10X Conc.(mM) 1X Conc' (mM):

Choline chloride 139.6 223.369g 1600 160
CaClz 1M solution 1ml 1.0 0.1
MgClz 203.31 2.03¢g 10.0 1.0
Hepes 238.3 23.83g 100 10

dH20 1L



10

15

20

25

30

35

Del tanethrin (5mV) 1M 330nM Tartrazine (200mV) 3nM

1.0mM 25 TTX-S Assay The TTX-S assay is perforned in
WO HES/B826- 5Y cel |l |ine which constitutively eX§Td83008/001050

nunber of tetrodotoxin-senditive voltage-gated sodi um

channel s including Navl.2, Navl.3 and Navl.7. The

procedure detail ed above for the Navi.8 assay was

followed 30 with the exception that veratridi ne was

1X Na+§\“€ b'u?fa %d&ﬁlﬁﬂk%wo%'dH ® the assay as an

her e sodium channels, at a final assay
2X Na+ m@@mﬂeratnonrmﬂoxqmoomammssay The Navl.5 assay is

erforned in res Navl. 5 i
1X Na+ gﬂ@b%%u ffeys: &%ﬁg@ﬁ‘f@ %956 ?@&‘ %008/ 135822

PCT/ | B2008/ 001050 192 Exanpl e NaV| 8 Navl.5 TTX-S

Exanpl e NaV1.8 Navi .5 TTX—S No. 1 C50 1 C50 |1 C50 No.

Coumarih@C23- DMPEE)CE@r@LthGS(h m ("M (tin) aM) 1 5.8 24

First mlxlgzqﬁjgijrrﬁagﬁ zy@ﬁé ".’L%Zlfl g’ngér?TlcS(%Ogé ﬂfggu?%g géngsl(?@ B%Q- -Free
Buffer, ggﬁg%aég%QS >32 >32 29 6 1.113 2396 5.97.112 7

912 97 1.9 5. 8 1.6 20 7.6 98 2.0 - 10 9
4.2 27 >32 99 Sob_utlps'@omr:% 10 25 >3E'®éé8§@b%@

11 2.4 18 11 1 .7 - 6.2 12 3.0 >32 022.3-
Coumar@_(Aml\j)g 8.8 ZSg&g 103 4.1 8.4 14 8.4?§§¥1>32 104

3.3 - 8.0 WO 2008/135826 PCT/1B2008/ 001050 193

~ Oxonol (DiISBACz(3)): For 2 plates:-

48ul Oxonol (5mM) + 120ul Tartrazine (200mM) Vortex
8.0ml 2X Na+-Free Buffer Vortex
1.6ul Deltamethrin (5mM) Vortex

Solution Conc™ Final Assay Conc”
Oxonol (5mM) 30uM 10uM
Deltamethrin (5mM) 1uM 330nM
Tartrazine (200mM) 3mM 1.0mM

TTX-S Assay

The TTX-S assay is performed in the SHSY-5Y cell line which constitutively express a
number of tetrodotoxin-sensitive voltage-gated sodium channels including Navi.z,
Nayss and Nayy7. The procedure detailed above for the Nayqs assay was followed
with the exception that veratridine was substituted for deltamethrin in the assay as an
opener of the sodium channels, at a final assay cbncentration of 50uM.

Nav, 5 Assay
The Navy s assay is performed in HEK293 cells expressing Human Nav, 5 in the same

way as the Nav, g assay.



15 10 13 21 105 3.5 =

7,_7 16 1.9 11 9.6 106 5.3 16

8.1 17 3.4 119 7.7 107 2.5 2.5 3.1 18 1.6 8.5 1.8

WO1988/18§82632 27 19 14 >32 25 109 5.7 27 -

20 PQI/1B2003/901050

110 1.5 2. 3 - 21 23 27 111199.51 16 6.1 22. 1.0 4.6 -
112 o 94 7.7 4.5 23 1 6 17 9.4 113 3.8 14 8.7 24
a) A 5 1 11/1 N AN oY = B | T A Ao "

o—tg—1 14— U—Z o1 1015028 -

Examples | Nay1g. fMay1s g .¥¥E 2j§ﬁ¥§9§% 1§ 3yl _éf&%éi
2.3 2 .6 148. 13 16 1680 29| (C56 6| 5D QM

No. 34 §§8§31 5 ﬁ§%§§1squs'PCT/|BZUUB/OBIUSD I§IT§?‘1
1.3 | POML2 1QuE)2 [31 3.9 3¢ (ed)121| M. 6| 3. 2
32 0.64 7.8 2 6 122 10 1412 33 C 32 53 4599 b 4

1 302|584 3| PAre 102824 11|9b 8 6 |Bb11 523935 [1592 05
>32136 1.3!6.4 2.2 126 5.9 >32 _ |37 0.44|3.6 1.p 127
>32 |10 >32| 38 2.6 25 26 {128 15 >32 >32 89 0.93|.21 13

> T29 [ 5 20(43220 35030 13D92.3 22 | @570. 25192 11| 131

= 0.64718 42775 >37 22 13¢ 1.5 >32 43 0.32 12 1b 133
2.91>32 - 44 3.2 { 8.1 13§ .0.41 18 WO 2008/ 1358p6
PCTAI B20084A001050

3 0.90 [15 11 23 1.5 >32 7.1

4 068 |- - 94 >32 (31 |19

5 0.90 |>82 >32 95 >32 >32 29

6 11 13 23 96 5.9 71 12

7 0.63 |63 9.2 97 1.9 - 5.4

8 1.6 20 7.6 98 2.0 - 10

9 4.2 27 >32 99 3.2 15 6.6

10 25 >32 >32 100 6.3 - 4.4

i1 2.4 18 11 101 3.7 - 6.2

12 3.0 >32 >32 102 2.3 - 5.4

13 8.8 >32 >32 103 41 - 8.4

14 8.4 >32 >32 104 3.3 - 8.0




195 45 13 135 0.28 26 46 1.2 30 136 0.60 27 47 1.4

74 6.1 137 1.2 18 _ 48 0.76 22 3.3 138 1.0 23 49
WO0s2098/13582%% 139 2.1 7.5 50 3.1 19 9.8 140 0. 43 P{g/1B3008/001050

2.6 - 4.5 141 5.4 >32 - 5299%.95 16 6.4 142 0.96 17 53

2.3 22 15 143 0.97 24 _ 54 1.2 20 18 144 0.53 23 55

23 >332 >332 145 1 5§ 29 L£g 2 4 17 1

145 624 47 4643 HE 3T
S32] 38 147]13 >392k o 3188 17 1482, 56 1o 59 | LB 31
17. 1149 4.p >32 Wo 2008/ 135826 PCJ/ | B2008} 001050 196
60 4.3 20 P32 150/ 2.5 19| 61 1.3 9.7 9 7 151 5.1 >32 -
62 531517 131152 Mo 31 606 3 165434 15B16. 8 a1
64 50 14 B.7 154/0.47 10— 65 5|3 12 3.p 155 18 >32
~ 66 2.4 ] 11 155 3.1 31 767 5.0/31 22 1p7 9.5 |[>32
68 2 0o 17 5 0 158l S30l 69 16 44 3 6 4554 72020
11 @44 168913 3oL 711987 >32 (282 161 PRI A
72 B.6 - 15 162 .09 7.7] 73 4.7 #32 18 163 0.48 9.9 -
74 W 2 - 30D 164
16 |85 |18 108 26 >82  |2Z
4 |=32 |2 |109 57 |22 |-
1.0 17 14 110 1.5 2.3 -
23 27 111 051 |16 6.1
1.0 46 |- 112 094 |77 |45
1.6 17 9.4 113 3.8 14 8.7
044 |85 |11 114 031 |41 4.0
1.6 10 115 0.28 7.9 5.3
056 |11 8.5 116 23 o8 26
037 |10 3.2 17 53 21 12
067 |95 |- 118 13 16 13
055 |64 |82 119 2.0 31 26




WD 2008/ 135826 PCT/ | B2008/ 001050 197 75 1.4 - 24 165
76 0.86 - 6.5 166 - 77 5.0 - >32 167 11 >32

W020‘7?813§8245 14 8.3 168 - - - 79 5.8 - 22 169 4. PCIFB20088p1050
13.4 15 15 170 0.90 21 _ 184 1.1 2.9 7.5 171 - 82 9.3
>32 >32 172 - 833.34.112173--_ 84245365
174 85 7 0 3128 175 23->3220—7F 19176514
10 +187 6.118. 9 128177 1 QZQZ 88 ]j@9 8 E 1787‘2-
89 4.4 >32(>32 179 WD 2008/ 135826 {PCT/ | B2p08/ 001050
198] 90 0.p5 >32 >32 5 Where replijcate _experinents
Weresapnducggd respd ting|qrimul ti gl sets| 86 dat p3Lor
a fest coppound,| The dafa presentjed represent the
average value fromall replicate |experinments. WO
2008135826 PCH1-B2068/601050—199—F CtAVE 1
com)&l-ﬁfbl of Zi&e floeRul a Ij?—é- O HN LN @F‘Q 12

65 |32 |28 123 2.4 >32 |-
31 |16 |19 124 11 12 186
11 >32 >32 125 25 >32 z
1.3 6.4 2.2 126 5.9 >32 -
0.44 3.6 1.2 127 >32 10 >32
26 |25 26 128 15 >32 [>82
0.93 21 13 129 3.5 20 -
20 31 30 130 2.3 22 -
0.25 12 11 131 0.64 18 -
25 [>82 |22 132 1.5 >32 |-
032 |12 |10 133 2.9 >32 |-
3.2 - 8.1 134 0.41 18 -




Ar (1) or a pharmaceutically acceptable salt or

sol vate thereof, wherein: 10 Rl is selected from (i)
WOB$1358260pt i onal |y substituted by one or nor @CT/IB2008/001050

substituents each independé@htly selected from hal o,

cyano, (Cl-C4)alkyl, (Cl-C4)al koxy, haI o(Cl C4) al kyl ,

hal o( Cl- CA)al ke u (CL—CAY atkoxy{E D’ 2%“
(C1L2H) al Kyd ami noiBnd di 13851 o4) hP@S ) a and 15
(ii) a 5- |menbered heterparyl group conpri SI ng gi t her

(a){from1 to 4 nitrogen| atons of (b) one oxygen or

one| $4l phur. atom|@ad 1 or136 mtroq@rBOato 527 and | -
whef€rn tjHe heteroaryl group is ¢ptional|y
substituted by one substjtuent selected fyom (Cl-

CA\ ] |/\/| 1 f"/l) ol Lo,

hal Pz_él M)Ekoxyﬁciybﬂkg;;(z%};éi RN E

(Cl; C4) al kiyl ami na and di | ((Cl-C4)al kyl )anj no; wifth the
proyiso that Rl ils not imdazolyl, 20 oxazolyl lor
1,287 1 azzpyl ; |B.3is R33® \ \ |\1.0 \ o228 2 Cr;(R)n
(RR)mM (R )p wherdin --~ [ndicates(the point of

attachment| to theg pyridi he ring; each R2

Lndoanondant l v o1 AN o1 |
HGE

o7 RASAL T SIS AN QA 2 ) al r\_'l {}?4, -
(C1] B al Kpxy ( CL-|GR al kyl 138al o( c1225 ca) &yl [ Tyano
or halo; njsQo4;] msQo7; pisOtjo3; WO 2008/ 135826
PCT/ 1 B2008/ 001050 200 5|R3 is hydrogen, (C1-CA)al kyl,

ORA[ 3(C1- A1 al koxyd.61- C4) a4By! , hglm4&1- C4l8I kyl |-
cyamno or halo; R4 is hydrogen, ((¢1-C4)alkyl,
hal o( C1- C4) al kyl ,| (Cl- C4)al koxy(CY- C4) al kyl, (C3¢

CBa) dvel ool -l Ve oW =~ W U Ll d 7 ha
W

G Ky 1 \\.U'_BU) Tyl KyT (. -AL\Tdi Kyt He o
or F-Q—@(Cl £4) al klﬁ—'v; anol1 t' is %turziég’% 5-|0or
y

6- nenber ed| heterogcyclic fing conpriising one oxygen

atom 10
0.95 |16 6.4 142 0.96 17 :
2.3 22 15 143 0.97 24 :
1.2 20 18 144 0.53 23 -
23 >32 >32 145 1.5 28 -
2.4 17 8.1 146 - 13 -
3.7 >32 21 147 12 >32 -
9.3 31 17 148 0.56 10 -

n

o

Vv

w

N
1

3.6 31 17. 149

|




2. A conpound according to claiml1,
phar maceutically acceptable salt or
WORMBY BISPR6R1 i s sel ected from (i) phenyl,

or a

substituted by one or nore9%ubstituents each

sol vat e t hereof,
opt iP§ITABREHS/001050

i ndependently selected from hal o, cyano,
(f1(‘Alnl k\]lJﬁ (C f‘A\aJI k'\vu hr\l nlf" C/Ar)a Len el ’ (C,'

60 15 LA koxsQ cl- o238 kyl (i1) |28 nenbeled |-
het ¢roaryl | group |sel ected from pyr azol yl, | i soxazjol yl,
oxadi azoly|, and 1,2,3-triazolyl,| each bei ng

61 optiqmalTy[ gybstiltgiyed Wi 4B1(C, - C)mtkyl, | >32 |-

= hal o{Cl-A)arkyl,| or (CL-CA) al koxy(C1l-C4)al kyl .| 20 3.
A conpound| according to ¢laim1 orf claim 4?, or a
phatnaceutlcally—ae cp{a)' e—satt—or-sotvatethereof;

62 wher&h R i€ a rrber(Fa—Eeteroar gr olif-sel ect ed
fromR5 RG|R5 1 NON\ Nf NO R5 RS 10&56 0] and N
~N N where|ln --~Jindicates the poijnt of attachma t to

63 L(he|gagbonyhgnoi ety.4and wWiggei n RS 8.8 (C1>G2)al kyl,

=  hal 9(C, -c4}alTkyl,{or (Cl{CA)al koxy|(C,-C4)al kyl 2p 4. A
compound agcording to claim3, or ja pharnmaceutically
acceptablersalt G ] EX

64 netha0 ethyd, i spdopyl | 22 hoxy 1, ¢l T |2
trifjluoromethyl. B0 5. Ajconpound jaccording to apy one
of dlains 1 to 4,] or a pharnaceutilcally acceptable

65 sSalimp solvate thgieof, |issein Ar18s WO|2(28/ 185826

= PCT/|I'B2008/ 001050, 201 R3 (R2)

66 2.4 . u 156 3.1 31 -

67 5.0 31 22 157 9.5 =32 |:

68 3.9 17 5.0 158 15 232 |:

69 16 |16 |36 159 4.7 >82 |-

70 11 28 14 160 13 232 |-

71 >32 >32 >32 161 6.7 >32 -

72 8.6 - 15 162 0.09 77 :

3 4.7 >32 |18 163 0.48 9.9 :

74 4.2 : 30 164 = z :




5 n 6. A conmpound according to any one of clainms 1 to
acceptable salt or solvate

WO 6%/ 89826 wherei n each R2 i s independently selP&dyiBgo08/001050
(1¢1- C4) al koxy( Cl1- C4) al kyl ,
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N-{6-am no-5-[2-(trifluoronethoxy)phenyl]pyridin-2-yl}
-3-net hyl i soxazol e-4- carboxam de;

WONIPEL3ABAON0- 5- ( 2- chl or 0- 5- net hoxyphenyl ) pyr i diR¢TABYYORL0§1050
-ethyl -1 H pyrazol e-5- carl8dxam de; 15
N-{6-am no-5-[5-fluoro-2-(trifluoronethoxy)phenyl]pyri

eA—2—yH1—3 E’“t hiyH-Soxazote=—4= ua;\buxcun de

20 N[ 6 no 2-C o- 5{met hoxyphenyl ) pytidin-2tyl]-1
-isopropyl 11 H pyfrazol e-%- carboxam de;
N- [ 6- ami not 5- (5-f] uoro- 24propoxyphlenyl ) pyridin-2+yl]-3
-met hyl | soxazol e-4- 20 car boxam de;
N-{6-am no-5-[5-chloro-2-(2,2,2-trifl uoroethoxy)phenyl
Where plioatal exbErmants sHeenoondisied speuling da ruoRals seis i dda for
TP hROaRel A | fplicate
test corfbyfif HBoadts SEHTFENEOREERN fhe ALK RRINIopPAI Rplica
experimé&his6- am no-5-[ 2- (cycl opropyl oxy) - 5-f | uor ophenyl ] pyri di
n-2-yl }-3-methylisoxazol e-4- carboxam de;
N-[ 6- am no- 5- (2- chl or ophenyl ) pyridin-2-yl]-1-methyl -1
H pyrazol e- 5- car boxam de; *
N-{6-am no-5-[2-(trifluoronethyl)phenyl]pyridin-2-yi}-
3- et hyl i soxazol e- 4- car boxan de;
N-[ 6- am no- 5- (2, 5-di chl orophenyl ) pyri di n-2-yl]-1-nethy
| -1 H pyrazol e-5-car boxam de; 30
N-[ 6-am no-5-(2, 3,5-trichl orophenyl)pyridin-2-yl]-1-me
thyl -1 H pyrazol e-5-car boxam de;
N-[ 6- am no-5- (2-chl oro-5-fl uor ophenyl ) pyridin-2-yl]-1-
nmet hyl -1 H pyrazol e-5- carboxam de;
N-[ 6- am no- 5- (2, 3-di chl or o- 5- et hoxyphenyl ) pyri di n-2-y
[]1-1-methyl -1 H pyrazol e-5- carboxam de; 35
N-[ 6- am no- 5- (2, 5-di chl or o- 3- met hoxyphenyl ) pyri di n- 2-y
[]-1-methyl-1 H pyrazol e-5- carboxam de;
N-{6-am no-5-[2-(trifluoronethoxy)phenyl]pyridin-2-yl}
-1-met hyl -1 H pyrazol e-5- carboxam de; WD 2008/ 135826
PCT/ 1 B2008/ 001050 203 5 ‘
N-{6-am no-5-[5-fluoro-2-(trifluoronethyl)phenyl]pyrid
in-2-yl}-1-nethyl -1 H pyrazol e-5- carboxam de;)
N-[ 6- am no- 5- (2, 4-di chl orophenyl ) pyri di n-2-yl]-1-nethy
| -1 H pyrazol e-5-carboxam de;
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N-{6-am no-5-[5-chl oro-2-(trifluoronethoxy)phenyl]pyri

din-2-yl}-1-nmethyl -1 H pyrazol e- 5-carboxam de; 10
WONIPEL3aBAON0- 5- ( 2- chl or ophenyl Ypyridin-2-yl]- 5-1’@@“1/1!39?@3@61050

xazol e- 4- car boxam de;

N-{6-am no-5-[2-(trifl uororret hoxy) phenyl ] pyri di n- 2-yl }

-5-nmet hyl i soxazol e- 4- cw de;
N-[ 6- am no-5- (2-chl orop yridin-2-yl]-3-nethyliso
xazol e- 4- car boxam de;

N-[ 6- am no- 5- (2, 5-di chl or o- 3- net hoxyphenyl ) pyri di n- 2-y
[]-3-net hyI i soxazo] e-4- 15 car boxam de;

1. ANFD[n@%ﬁdn@ thedormula () i chl or ophenyl ) pyri di n-2-yl ] - 3- e

t hyl i soxazol e- 4- car boxagi de;

N-{6- am no-5-[2- (di fl uojjonmet hoxy) phenyl ] pyri di n-2-yl } -

3-met hyl i soxazol e- 4~ am de;

N-{6-am no-5-[ 5-fl ubt -Z-ﬁqri fl uororrethyl)

phenyl ] pyri di n-2-yl } -3- net hyl i soxazol e-4- 20

car boxam de; N

N-[ 6- am no-5- (2-chl

met hyl i soxazol e-4-¢

N-{6-am no-5-[2-(difl oromst%yl)phenyl ]pyridin-2-yl}-3

- net hyl i soxazol e- 4- caiboxani de; (|

N- [ 6- am no-5-(2-chl or o- 5- msthoxyphenyl)pyrldln 2-yl]-4
ora pha{manlaytlealllyZacK:eome sablos sgivatethisssaiinereins

m no-5-[2-(trifluoromethoxy)phenyl]pyridin-2-yl}
lis seIN_,g %‘?ﬂ?‘l 1, 2, 5- oxadi azol e- 3- car boxani de;

(i) pHeh(y‘l- w.aﬁarﬁ; égbémdte@hb@ bﬂef:’ornﬁbi’@swbbﬁtnyéhbsogaa:m indeendently

5- oxadj azol e

selectedxl—ﬁ@nallﬂﬂlm 5yao,c (CofelHieny|( Ppi@@%lkﬂ’% W]O?Qi Galkyly halo(Ci-
d

Cajalko pééhﬁi‘*?gk@(ygér q oro gcﬁlc%g alk l renr%?/?) SQ?. 8{ “Cé(%/“l)?l I)ammo,

and ethyl-1 H pyrazole-5- car boxam de;

(i) a 5{ gnggpgiegWr%lgé%%gggggﬁé phﬁ\ngr Ja?yfrrl i to' IAitrogen

atoms dgl' ?Qﬂyl gé cﬁ cﬁ?s'l&?_l_ﬁhgr étb'i‘r‘n Bhyar Qﬂﬁtm@ddérpﬁﬁﬂfﬁé 140 Wherein

pyrazol e-5- 35 carboxam de;

the hetéko[a@ylagnoup ;S— oﬁhmallgrslmwh;tegidw odensubsitgent -selegtedgyom (Ci-
CoalkyhleCifems hel ER G, TRRICH SRRy G e Aoy il
(C1-C4)%5Q?rrﬁl%% 8%'001 I @%)%'uﬁn)ﬁmnﬁ@r\bmm BRovistha@ ¢6/id b8 Rfidazolyl,

oxazolyl or 1,2,4-triazolyl,

IssivelNse

wherein — indicates the point of attachment to the pyridine ring;

each R? is independently (C4-Cs)alkyl, OR*, (Cs-Cs)alkoxy(C4-Cs)alkyl, halo(C+-
C,)alkyl, cyano or halo;

nis 0o 4;

misOto 7;

pis0Oto3;

Bro- -fluorophenyl)pyrldln 2-yl]-3-
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N-{6-am no-5-[2-(trifl uoronethoxy)phenyl]pyridin-2-yl
WO2008/8%B60pyl - 1 H-pyrazol e-5- carboxani de; PCT/IBZOO%/O‘}HOSO

N- [ 6- ami no- 5- (2- chl or opher®?) pyri di n- 2-yl ] - 3- (met hoxym

et hyI )i soxazol e-4- car boxam de;

R®is hyq ?Ho&}y néﬁ)ﬁy{yﬁ égx’afgr(g@ﬂ‘kg’ﬁdﬁo rt?%é{lkglp%aﬁbn C%;?%I(%m&ano or

halo; NO- 5- (2-ch o rop henyl) pyrld [ n 2 yI] 5- (m
ethoxymetehél i soxazol e-4- car box

R* is Mwdeegen,no Z)aHM,orhﬁ|5(G1I-QdﬁB‘f¥her(@)%g)ﬁ\k@ﬁ)ﬁ(fﬂ Goplgl.  (Cs-

Ce Cy0|%@gq%y¢§é@%%k@§¢b%%h fyly tg?ﬁ. di n@d_\e}f“f (t a4 | Yor

Het' is @@hh&tbﬂ i5s @t &Z@leenisered heteranyalie; ring comprising one oxygen atom.
N-{6-am no-5-[2-(trifluoronethoxy)phenyl]pyridin-2-yl}
-3-(trifluoromethyl)isoxazol e-4- carboxam de;

2. A t:{)r?\p?)ﬁhﬂoaéccfrﬁ ﬂ%l;l So%érgioﬁ'gbﬁ?&(fﬁﬁﬁg%étﬁ’ryddll?' dccdpYadle Ssalt or

Or one xam de;
solvate fiefofaminaoein-iR Sisfdalmrted frofm:r i f | uor onet hoxy) phenyl ] py,

0 oheou spiohist BBt} oL 2P BB BRES dgmpnaenty

se|ectecﬁLQ‘éé&1 lwa!@t lrmé éGﬁélRi/l (@1 CABIKXAM 8O (C1-Ca)alkyl, or (Ci-
. 2-tr1tluoroet hoxy)phenyl]pyri din-
Ca) alko@(@hﬁgﬁalhyit byl [ soxazol e-4- 25 carboxam de;

(ii) q'}é-{rwpg]g gg’ﬁ ioqirty[;g e{#%{gﬁ ?Rﬂﬁ ?X/ aﬂ%ﬂ gbﬂégdlyll 1)5(§diazolyl
and 1, 2% {r@rzelw réhe’ir lﬁéng‘t{dﬁ@hdﬂﬁslﬁkﬁsﬂitutdeNMﬂEDth))a)l{gﬁhdt@ld)(]@qy@,;)dkyl

I n-2-yl}-1-nmethyl -1 H" pyrazol e- 5- car boxam de;
or (Cy- Q\J)E[IBGWm&AQSalﬁSZL(Z 2,2-trifluoroethyl)phenyl]pyridin-2
-yl}-3-methyli soxazol e-4- 30 car boxan de;
N-[ 6- am no- 5- (2- chl or o- 5- et hoxyphenyl ) pyri di n- 2-yl ] - 3-
3. N@bhtdduﬁ@l@wdr@mg -toasidiax atmrot&alm 2, or a pharmaceutically acceptable

-am no-5-[5-chl g 2- - I h
salt or ot hereBtywereimBL i S ol Bl E A B o
N-{6-am no-5-[5-flLsloro-2- (252, 2- trlﬁbuoroethoxy)phenyl
] pyridi n-2-yl}-1-fet hyl - 35

pyrazol e- 5-car boxram de;
roet hoxy) phenyl
ol,e k} r boxam de;

N-{6- am no- 5- \ UNr o-
\<_/ \éN and \ //

] pyridin-2-yl}- hyl i s
wherein — indicates the point of attachment to the carbonyl moiety and wherein R® is
(C1-Cy)alkyl, halo(C4-Cs)alkyl, or (C4-Cy)alkoxy(C+-Ca)alkyl

4. A compound according to claim 3, or a pharmaceutically acceptable salt or
solvate thereof, wherein R°® is methyl, ethyl, isopropyl, methoxymethyl, or
trifluoromethyl.

5. A compound according to any one of claims 1 to 4, or a pharmaceutically
acceptable salt or solvate thereof, wherein Ar is
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phar maceutical ly acceptable salts and sol vates

WO 6%/E%9826 11. A pharnmaceutical conposition i nAIGTHBAYS401050
conpound of the fornula (12Mor a pharnaceutically
acceptable salt or solvate thereof, as defined in any
one of clains 1 to 10, together with one or nore
pharmaceutical |y acceptablfe excipients. 10 12. A

conpound of the formula (K oR a pharmaceutically
acceptable salt or sol @ hereof, as defined in any
e

one of clains 1 to 10, fe as a nedi canent. 13.

The use of a conpoun e fornula (1), or a

phar maceutical ly acc tabl e salt. 15 or solvate

thereof, as defined in any one of claims 1 to 10, for

t he manuf act ure of a medi canent for the treatnent of

a | n i
6. AGHlPERRR feodraRELld ey’ G " S P08 G0 PRemacputically
acceptablesi or $dteaidi therss, whenamm dath &7 is indepiendentp sected from (C+-

G B S BB RS B b e
hydroger%&‘ré-lcb‘l?glkgll ring suc?glkyea rre(% H]ggk)ﬁ(;@é@g{)lﬁllkgpaér%;a%a)cycloalkyl

or (Cg-C@)og/oiqadwll(ﬂi1€E4)alkyl formula (1), or a pharmaceutically
acceptabl e salt, solvate or conposition thereof, as
defined in 25 any one of clains 1 to 10 and 11
7. A %%Hgﬁdnﬂewcorélﬁw g fo Biyhede asicaiaiha gl e 6| ar A i;ﬁarmaceutlcally
In

the di sease or "condition is pain.
acceptablerpeliret esivatectifaseei  wheqrein sach fphis m@@@m@aﬂy yelected from

t | t
mdepengi(égﬁ\gﬁgpecg?dc’ @{o{b ﬁ&etﬁﬁ ﬁ% prggyl ﬂg&?og& pﬁeﬁh&%&'ﬁ?ﬁ%& t,'[bropoxy,
butoxy, Of @cﬁjp‘i@@ﬁ@x or mRUthyinesthflpr whéitoxpethait, 8 atethmeipropoxy,
nodul at or |S|nd|cated 18. A ¢ ound of the_fo l
cycloprqpyimethoxy, phar ﬁﬁl@@mmemy!y acdgf &r@en@t@. It or2 w@roethyl

fi I f
anuorof NG BRISEITE, 23 2T Bl i fyt T
PCT/ 1 B2008/ 001050 206 5 19. A conbination of a
5. AcOBRAILaSRPEING SGHDAPb: RIS Rdodlt Phet PrRRgeutically
acceptagrlf Isgfé ogls?rll\,‘ﬁe Ihé&RotOwhaiih |t e -chlatyreos* out L6l Yatkoxy (C:-
Caalkyl, halo(C1-C4)aIkyI cyano or halo.

9. A compound according to any one of claims 1 to 8, or a pharmaceutically
acceptable salt or solvate thereof, wherein R® is methyi, ethyl, propyl, hydroxy,
methoxy, ethoxy, propoxy, butoxy, cyclopropyloxy, methoxymethyl, methoxyethoxy,
methoxypropoxy,  cyclopropylmethoxy, difluoromethyl,  trifluoromethyl,  2,2,2-
trifluoroethyl, difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy, chloro or fluoro.

10. A compound according to any one of claims 1 to 9 which is selected from:
N-[6-amino-5-(2-chloro-5-methoxyphenyl)pyridin-2-yl]-1-methyl-1H-pyrazole-5-
carboxamide;
N-[6-amino-5-(2-chIoro-5-methoxyphenyl)pyridin-2-yl]-3-methylisoxazole-4-
carboxamide; '
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N-[6-amino-5-(7-chloro-2,3-dihydro-1,4-benzodioxin-5-yl)pyridin-2-yl}-3-
methylisoxazole-4-carboxamide;
N-{G-amino-5-[5-chloro-2-(trif|uoromethoxy)phenyI]pyridin-2-yl}-3-methylisoxazole—4-
carboxamide;
N-{6-amino-5-[2-chloro-5-(trif|uoromethoxy)pheny!]pyridin-2-y|}-3-methylisoxazole-4-
carboxamide;
N-{6-amino-5-[2-(trifluoromethoxy)phenyl]pyridin-2-yl}-3-methylisoxazole-4-
carboxamide;
N-[6-amino-5-(2-chloro-5-methoxyphenyl)pyridin-2-yl}-1-ethyl-1H-pyrazole-5-
carboxamide; '
N-{6-amino-5-[5-f|uoro-2-(trif|uoromethoxy)phenyl]pyridin-2-y|}-3-methylisoxazole-4-
carboxamide; ,

N-[6-amino-5-(2-chIoro-5-methoxyphenyl)pyridin-2-yl]-1 -isopropyl-1H-pyrazole-5-
carboxamide;
N-[6-amino-5-(5-fluoro-2-propoxyphenyl)pyridin-2-yl}-3-methylisoxazole-4-
carboxamide;
N-{G-amino-5-[5-ch|oro-2-(2,2,2-trifluoroethoxy)phenyl]pyridin-2-yl}-3—methylisoxazole-
4-carboxamide; ,
N-{6-amino-5-[2-(cyclopropyloxy)-5-fluorophenyl]pyridin-2-yl}-1-methyl-1 H-pyrazole-5-
carboxamide;)
N-{6-amino—5-[2—(cyclopropyloxy)-5-f|uorophenyl]pyridin-2-y|}-3-methylisoxazole-4-
carboxamide;

N-[6-amino-5-(2-chlorophenyl)pyridin-2-yl]-1-methyl-1 H-pyrazole-5-carboxamide;
N-{G-amino-5-[2-(triﬂuoromethyl)phenyl]pyridin—2-yl}-3-methylisoxazole-4-carboxamide;
N-[6-amino-5-(2,5-dichlorophenyl)pyridin-2-yi]-1-methyl-1 H-pyrazole-5-carboxamide;
N-[6-amino-5-(2,3,5-trichlorophenyl)pyridin-2-yl]-1-methyl-1 H-pyrazole-5-carboxamide;
N-[6-amino-5-(2-chloro-5-fluorophenyl)pyridin-2-yi]-1-methyl-1H-pyrazole-5-
carboxamide;

N-[6-amino-5-(2,3-dichloro-5-methoxyphenyl)pyridin-2-yl]-1-methyi-1 H-pyrazole-5-
carboxamide;

N-[6-amino-5-(2,5-dichloro-3-methoxyphenyl)pyridin-2-yl]-1-methyl-1 H-pyrazole-5-
carboxamide;
N-{6-amino-5-[2-(trifluoromethoxy)phenyllpyridin-2-yl}-1-methyl-1H-pyrazole-5-
carboxamide; '
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N-{6-amino-5—[5-f|uoro-2-(trif|uoromethyl)phenyl]pyridin-2-yl}-1 -methyl-1H-pyrazole-5-
carboxamide;)

N-[6-amino-5-(2,4-dichlorophenyl)pyridin-2-yl]-1-methyl-1 H-pyrazole-5-carboxamide;
N-{6-amino-5-[5-chIoro-2-(trifluoromethoxy)phenyl]pyridin-z-yl}-1 -methyl-1H-pyrazole-
5-carboxamide;
N-[6-amino-5-(2-chlorophenyl)pyridin-2-yl]-5-methylisoxazole-4-carboxamide;
N-{6-amino-5-[2—(trif|uoromethoxy)phenyl]pyridin—2-yl}-5-methylisoxazole-4-
carboxamide;
N-[6-amino-5-(2-ch|orophenyl)pyridin-2-yl]-3-methylisoxazole-4-carboxamide;
N-[6-amino-5-(2,5-dichIoro-3-methoxyphenyl)pyridin-2-yl]—3-methylisoxazole-4-
carboxamide;
N-[6-amino-5-(2,3,5-trichlorophenyl)pyridin-2-yl]—3-methylisoxazole-4-carboxamide;
N-{6-amino-5-[2-(difluoromethoxy)phenyl]pyridin-2-y|}-3-methylisoxazole-4-
carboxamide; .
N-{G-arhino-5-[5-fluoro-2-(triﬂuoromethyl)phenyl]r;yridin-2-yl}-3-methylisoxazole-4-
carboxamide; |
N-[6-amino-5-(2-chloro-5-fluorophenyl)pyridin-2-yl]—3-methylisoxazole-4-carboxamide;
N—{6-amino-5-[2-(diﬂuoromethyl)phenyl]pyridin-2—yl}-3-methylisoxazole-4-carboxamide;
N-[6-amino-5-(2-chIoro—5-methoxyphenyl)pyridin-2-yl]-4—methyl-1 ,2,5-oxadiazole-3-
carboxamide; '
N—{6-amino-5-[2-(trif|uoromethoxy)phenyl]pyridin-2-yl}-4-methyl-1 ,2,5-oxadiazole-3-
carboxamide;

N-[6-amin6-5-(2,5-dichloro-3-methoxyphenyl)pyridin-2-y|]—4-methyl-1 ,2,5-oxadiazole-3-
carboxamide;

N-[6-amino-5-(2-chlorophenyl)pyridin-2-yi}-1 -ethyl-1H-pyrazole-5-carboxamide;
N-[6-amino-5-(2-chIoro-5-f|uorophenyl)pyridin-2-yl]-1 -ethyl-1H-pyrazole-5-
carboxamide; ‘

N-{6-amino-5-[2-(trifluoromethoxy)phenyl]pyridin-2-yl}-1 -ethyl-1H-pyrazole-5-
carboxamide;

N-{6-amino-5-[5-chloro-2-(trif|uoromethoxy)phenyl]pyridin-z-yl}-1 -ethyl-1H-pyrazole-5-
carboxamide;

N-[6-amino-5-(2-ch|or0phenyl)pyridin-2-y|]-1 -isopropyl-1H-pyrazole-5-carboxamide;
N-[6-amino-5-(2-chloro-5-ﬂuorophenyl)pyridin-2-yl]-1 -isopropyl-1H-pyrazole-5-
carboxamide;
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N-{6-amino-5-[2-(trifluoromethoxy)phenyl]pyridin-2-yl}-1-isopropyl-1 H-pyrazole-5-
carboxamide;
N-[6-amino-5-(2-chIorophenyl)pyridin-2-y|]-3-(methoxymethyl)isoxazole-4-
carboxamide;
N-[6-amino-5-(2-chIoro-5-f|uorophenyl)pyridin-2-yl]—3-(methoxymethyl)isoxazole-4-
carboxamide;
N-[6-amino—5-(2-chIorophenyl)pyridin-2-y|]—5-(methoxymethyl)isoxazole—4-
carboxamide;
N-[6-amino-5-(2-ch|oro-5-f|uorophenyl)pyridin-2-yl]—5—(methoxymethyl)isoxazole-4-
carboxamide;
N-[6-amino-5-(2-chIorophenyl)pyridin-2-yl]-3-(trif|uoromethyl)isoxazole-4-carboxamide;
N-{G-amino—5-[2-(trifluoromethoxy)phenyl]pyridin-2-yl}-3-(trifluoromethyl)isoxazole-4-
carboxamide; ‘
N-[6-amin0-5-(2-chIoro-5-methoxyphenyl)pyridin-2-yl]-3-(trifluoromethyl)isoxazole-4-
carboxamide;

N-{6-amino-5-[5-fluoro-2-(irifluoromethoxy)phenyllpyridin-2-yl}-1 -methyi-1H-pyrazole-5-
carboxamide;

N-{6-amino-5-[2-(2,2,2-trifluoroethoxy)phenylipyridin-2-yl}-1-methyl-1 H-pyrazole-5-
carboxamide;
N-{6-amino-5-[2-(2,2,2-trif|uoroethoxy)phenyl]pyridin-2-yl}-3-methylisoxazole-4-
carboxamide; |
N-[6-amino-5-(2-ethoxy-5-f|uorophenyl)pyridin-2-yl]-3-methylisoxazole-4-carboxamidé;
N-{6-amino-5-[5-methoxy-2-(trifluoromethoxy)phenyl]pyridin-2-yi}-1 -methyl-1H-
pyrazole-5-carboxamide;
N-{6-amino-5-[2-(2,2,2-trifluoroethyl)phenyl]pyridin-2-yl}-3-methylisoxazole-4-
carboxamide;
N—[6-amino-5-(2-chIoro—5-ethoxyphenyl)pyridin-2-yl]—3—methylisoxazole-4-carboxamide;
N-{6-amino-5-[5-chloro-2-(2,2,2-trifluoroethoxy)phenyl]pyridin-2-yl}-1 -methyl-1H-
pyrazole-5-carboxamide;
N-{6-amino-5-[5-fluoro-2-(2,2,2-trifluoroethoxy)phenyl]pyridin-2-yi}-1 -methyl-1H-
pyrazole-5-carboxamide;
N-{6-amino-5-[5-fluoro-2-(2,2,2-trifluoroethoxy)phenyllpyridin-2-yl}-3-methylisoxazole-
4-carboxamide;
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and the pharmaceutically acceptable salts and solvates thereof.

11. A pharmaceutical composition including a compound of the formula (I) or a
pharmaceutically acceptable salt or solvate thereof, as defined in any one of claims 1
to 10, together with one or more pharmaceutically acceptable excipients.

12. A compound of the formula (1), or a pharmaceutically acceptable salt or solvate
thereof, as defined in any one of claims 1 to 10, for use as a medicament.

13.  The use of a compound of the formula (1), or a pharmaceutically acceptable salt
or solvate thereof, as defined in any one of claims 1 to 10, for the manufacture of a
medicament for the ireatment of a disease or condition for which a Nay4 g channel
modulator is indicated.

14.  Use according to claim 13 wherein the disease or condition is pain.

15, A method of treating a disease or condition for which a Nay1.s channel

modulator is indicated in a mammal, including a human, including administering to a
mammal requiring such treatment an effective amount of a compound of the formula
(1), or a pharmaceutically acceptable salt, solvate or composition thereof, as defined in
any one of claims 1 to 10 and 11 respectively.

16. A method according to claim 15 wherein the disease or condition is pain.
17. A compound of the formula (I) or a pharmaceutically acceptable salt or solvate
thereof, as defined in any one of claims 1 to 10, for use in the freatment of a disease

or condition for which a Na{”_g channel modulator is indicated.

18. A compound of the formula (I) .or a pharmaceutically acceptable sait or solvaie
thereof, as defined in any one of claims 1 to 10, for use in the treatment of pain.
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5 19, A combination of a compound of the formula (1), or a pharmaceutically

acceptable salt or solvate thereof, as defined in any one of claims 1 to 10, and another

pharmacologically active agent.



