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WO 2009/ 126863PCT/ US2009/ 040165 5 10 PYRI DYL

| NHI Bl TORS OF HEDGEHOG SI GNALLI NG PRI ORI TY CLAI M
wasmbitgesappl i cation clains priority to provi si BOEUS2009/040165

United States application 61/044451 filed on 11 Apri

2008. FIELD OF THE | NVENTI ON 20 The present invention

relates to organi c conpounds useful for therapy and/or

prophylaxis in a mammal, in particular to pyridyl

conpounds that inhibit the hedgehog signaling pathway

and are useful in the treatnent of hyperproliferative

di seases and angi ogenesi s nedi at ed di seases. 25

BACKGROUND OF THE | NVENTI ON Hedgehog (Hh) protein was

first identified in Drosophila nelanogaster as a

segnent-polarity gene involved in enbryo patterning

(Nussl ei n-Vol hard et al., Roux. Arch. Dev. Biol. 193:

267-282 (1984)). Three orthol ogs of Drosophila

hedgehog (Sonic, Desert and Indian) were |ater

'dent'f'edIﬁ@ub?LQﬁHHﬁTbRthﬂHE§GE§©G@§GNALﬂﬁh§d'ng

fish, birds and mamals. Desert hedgehog (DHh) is

expressed principally in the testes, both in nouse
PREMHTY &diAdMdevel opment and in the adult rodent and

human; | ndi an hedgehog (1 Hh) is involved in bone
Thid epglicatmesleimd uriority tertispyogehdlvitel Satgs iapplisetine §1004taili Bled on 11
Aphﬂﬂ%?e adul t; and, Sonic hedgehog (SHh) is expressed

hi'gh levels in the notochord and fl oor pl ate of

developlng vertebrate enbryos. In vitro explant assays

as well as ectopic expression 35 of SHh in transgenic
FIEAM ORITBEEASVENSHOWMN t hat SHh plays a key role in

neuronal tube patterning (Echelard et al., supra.;

Ericson et al., Cell 81: 747-56 (1995); Marti et al.
Thd\pitestine inyémion 32RBted td dRIDY ;colbp@ids uetul &br. thelepy bnd/&, prophylaxis in a

e o B e b gy i

use@ll in thiNgedt@ent PhypHrolfferfth@Atskdses 4 adis@nBNidM&diAed @lesch.N
t he devel opnent of linbs (Krauss et al., Cell 75:
1431-44 (1993); Laufer et al., Cell 79, 993-1003

BAGRGRRAMND orsiHs heseNfia and Tessi er-Lavigne, Cell 79,
1175-86 (1994); Johnson et al., Cell 79: 1165-

Hedgehog (Hh) protein was first identified in Drosophila melanogaster as a segment-polarity gene
involved in embryo patterning (Nusslein-Volhard et al,, Roux. Arch. Dev. Biol. 193: 267-282
(1984)). Three orthologs of Drosophila hedgehog (Sonic, Desert and Indian) were later identified
to occur in all vertebrates including fish, birds and mammals. Desert hedgehog (DHh) is expressed
principally in the testes, both in mouse embryonic development and in the adult rodent and human;
Indian hedgehog (IHh) is involved in bone development during embryogenesis and in bone
formation in the adult; and, Sonic hedgehog (SHh) is expressed at high levels in the notochord and
floor plate of developing vertebrate embryos. In vitro explant assays as well as ectopic expression
of SHh in transgenic animals have shown that SHh plays a key role in neuronal tube patterning
(Echelard et al., supra.; Ericson et al., Cell 81: 747-56 (1995); Marti et al., Nature 375: 322-5
(1995); Krauss et al., Cell 75, 1432-44 (1993); Riddle et al., Cell 75: 1401-16 (1993); Roelink et
al, Cell 81:445-55 (1995); Hynes et al., Neuron 19: 15-26 (1997)). Hh also plays a role in the
development of limbs (Krauss et al., Cell 75: 1431-44 (1993); Laufer et al., Cell 79, 993-1003
(1994)), somites (Fan and Tessier-Lavigne, Cell 79, 1175-86 (1994); Johnson et al., Cell 79: 1165-
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(Bellusci et al., Develop. 124: 53-63 (1997) and skin

W@ @og/1z86knl ., Sci ence 276: 817-21 (1997)). Li ke@d/882009/040165
| Hh and DHh are invol ved in bone, gut and germ' naI

73 gl%%))tqeveléggregee]t % i CeivgloP S1t2l4eg3 a(l’% and skln]ggao et5a:]), 8§ence 276:

817c2A199997)). Biikegydsxd It argl DEh @arinvolvsi o1 bon6;: guﬂﬁﬁi— B0ding180 @yvelopment

(TR St & Sl ro S ZRAT R0 Mk Sh e UG, o8 1997

Bitgdvdlct 41D Qhrr 8BILI0 6:21981394 [ 1096); Rabaig et yi, PbetsopancOl 2k ¥ 63-74 (1995)).
N-term nal fragnent that is responsible for nornal
hedgehog signaling activity; and a 25 kDa C-term nal
fragnment that is responsible for autoprocessing
activity in which the NNterm nal fragnent is
Hul@@rhﬁld]@ srsepthesized ach i Hg @p@rsop’mqo@qmythetu@@n agtog_]atalyt@tclegyage yields a
20 fd%g &A%HI%AJ %ﬁ}ge& Gt 1511%%f%nsﬂ:;-1§ :]?% no%igagl%lég%gg’é mggilﬁ\ge ?ctﬁlhy, and a 25
qu] CAermu@ql flagmer(t 119395% repppmpiple fgr']apto@@:gssng@@)lwtmgvhlch the N-terminal
Pl AR ERRSLIP (3, 209, S5 SSELOYRS 1on 156
Bumema Dok, ﬁ@mﬁi%ﬁbl\é@s@@ﬂ %@de,tZﬁP‘b@i;ﬂ?r Péreer,dhiol @9t €199P) Mature 374,

| 1,5 Gt e nus, A . . S¢h-en i
363,36/ FEE Nl Bl AT coply o liheiy YRR 2T e flteneh
preﬁit9034§qu61@h othedit remains gempragatssanat¢dsthroaglp the shidbserbloat its Keterminus

Ssue l.oca tion o h i gnal . t .t
(Porter %‘:’xs,urtfagc{?lbé@ éc1 27%%15 ?gggfﬂ%)ggrgﬁt@,t% e&?% CelP§6 21-34).
Chdﬂystdrdsie:oﬂ;ﬁgattlbﬂ msmrﬂimlﬂmﬁ)r deniiua 1@nlitagbmoRad Ieddechof Eigm)l

(Hooper and Scott, Cell 59: 751-65 (1989); Nakano et

al ., Nature 341: 508- 13 (1989)) and the

G protei n-coupl ed-1i ke receptor Snoothened (Snp)

At (h%l &:ﬁdsgrfgée ﬁle Hh g@'llall 1§%0u§1%]t0 3%l 9&9@) theVIQntraﬁllgrﬁembrane domain
Heuvel and | ngham Nature 382: 547-55 1996)). Both

proggémiatihed dite) (Boonst aecheneitcell By i dlepic@ 9%9)10115@1@?0 et aﬂ eeipregit1: 508-
13 g@g%g a}c{;&r‘ﬁ%gc; O(Eell??%q§laqlé(§(r§& ?{J ﬁlfanJﬂE% Mrﬁd)c( Tﬂgé&%gﬁ&l., Cell 86:
221(23396996):Mani dgo Hetivedland Ifghamr Wat@8 £82:156-91 (199p) ;B genstic and

bloi% m%{al eV1%\%£eu{u Po%‘? 4fec%ﬁl g 4d8§\3;§ez$ %’ Pé" g%n[g{) Cle Io@%ngﬁtlicg)'glponent

recgpadri @uptbx (@hérowdr@nﬁtmﬁdlloﬁm Bah63 (IO86 L IMarigh %agnﬁiture 384: 1769
S the we
1B R Sty AR e cart ¥ GG STt 1y b e fggnoma
inhDoyteffeat dIePte blaSmf) lielievER ealawgfgaSmm@ teasdiacl ehel HH $igal edoss the
b results in activation anscription .. .
plo PR O B it A e e i F’mnw%g%@o gty il has
yet€Opd dl@ificir anscri ption of target genes. Gi has been
shown to influence transcription of Hh pat hway
inhibitors such as Ptc and H pl in a negative feedback
30 loop indicating that tight control the Hh pathway
Th@gi%#léfﬁlgycaéc‘?‘nder ﬁgtlrutgdegy fSﬂlro %191@ 8h a‘éﬁ%lnH A Gli tra cr1%}1on factors that
di fferéntiation and organ formation. Uncont troll
tramglocity atté te nofleldhvisighey fongopadnsumyionpbtagstgureat @ld has tchn shown
Rl i gn rt | ar
to 1gﬁudﬁn?}%scrfscr?p§1§n V(\)Ié ﬁ% pgléh%}éé 1nhél%1{eg)gses§1leg as fz‘% ang rl—f%‘lnm a neﬁgt]lve feedback
loop hindicatimgt thast tigh @atrbehe Haspdiieery sdioun ib (Ied[lmgdll fat eroper cellular

dlffcerenélatlon an%ogr%énl%(?r%g %CT/[HISC%(P O? ec(i) 4a% 1\§a§10n of Hh signaling pathway are

associated with malignancies in particular those of the brain, skin and muscle as well as

angiogenesis. An explanation for this is that Hh pathway has been shown to regulate cell

2
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proliferation in adults by activation of genes

involved in cell cycle progression such as cyclin D
wakioeh2dss3 i nvol ved in GL -S transition. Al so, BENUS2009/040165

bl ocks cell-cycle arrest nediated by p21 an inhibitor
proPI‘eral%chl: 11'* A dﬁ{le ﬁ? gcgtﬁfgé? ygae%eesﬁnvowyed i} %Ql? c?%?rlogregs%%lt u((:?hr as cyclin D
WhlEGfSRlIﬁ’aIVh(Way G(lEGEansi-tkéhZ)\lsbnS’Hh \bexdks mellpdyolel drestahediatedby p21, an

innfor o255 BTGk Rink e S, s Wb SR gy by inducing

conifshaitd @nke ]E(HFR pah Wy C(EGENHeM pineolbeER prdi@ihtidni 28 @hell@s components in

B aPbEry e PR adt el e BB SRRV e Lo rberons i

the &L lgeifeahaie NREBA SO IAISh. ply s Wit thomadal BEIE ng\ﬁl@%yndrome (BCNS), a
mut ati ons have al so been associ ated w t

herpitapyedipRtfe chofactepardaby Buipieabasleqefl @%W@ﬁ%c%no%@fummnal Ptc

genk GUARBAPRI ARk & beclassoc RO G .RBSE r@éﬁta@@ of %51%81@ @)Qs]al cell carcinoma
(1996); Gailani et al., Nature net .

tun{()y_ﬂg@@)dam]nghlﬁ cgpl., gfancer @@pqarog 6: £99-681 (](9_@9)3 @allan\] 6h ﬁs OYpture Genet.

14:8%- risg'é}rsl%eﬁaﬁﬁ‘&%l 2c7éh 851@@851 (&99(6}91%@%11 H%ﬁieﬁbm%e @}2 1668-71 (1996);

Unarrepl., @ocer Res.66( ‘15@%) chl‘{_l@&@ aga‘Alpt & H‘uuh @ﬁn%rﬁor %1 -6 (1997)) Loss
of Easa E:ogl tg%{:ég? }]og?%dégcsﬁﬁrr}]}r{ &{t{oﬂ;gd Eg?)l % = ﬁ% npgaéap cell carcinoma.
Sinridgtlpt dctmaing fne meetionsdent ibfsfrnedlemttﬁeé pospetidic B@@ tugwoy €Xic et al.,
I £ € 902 S
Natri%él %1 %O %9982'%; éh g]?gl% ei 151())'196 %ff,l %18% ?% ?hb s El%rgé%ﬁenntgm tﬂe receptor
conjiBeociop$idix for SHh. Various inhibitors of hedgehog
signaling have been investigated such as Cycl opam ne,
a natural al kal oid that has been shown to arrest cel
cycle at 0-Gl and to induce apoptosis in SCLC

amne. js dto inhibit Sho b ndi to
Vaﬁ%@ ﬂ@‘a{oamﬁ hedgghop alﬁaﬁ@g heys Raep mvgstigaisd 5@1 é?y LRestiRe. @ natural
alkd16idi thd} Rk hedshéhold tp akawail Q:S’c\!l@%f G@EU}‘D fufdof@ iR %optoms in SCLC.
activating. protein kinase mai nt ai ns

Cy¢longmdnerip B?%}%W P dplibyF Smp H‘é\étnid\?é to %%f@r%hcabb}glﬁ@e § OW“PIW has been

sholv @8 SnHARH (HRUINE pat RIS eant ﬁ%%nﬁoeﬂgahafvmgr@%mf@ﬁase A (PKA)
potent inhibitors of the hedgehog signaling pathwa

whigh mpiRRRYC IO aEP i qQVERIPION2F Y S o n Dewpdip etdivanses thifl thesc and other
corffofRBMherk RAGAHS aq{ée& f&%&eﬂt%nh%n%}/s' e hré@%/eﬁ!)g ﬁ%\%ﬁﬁgmway

i'nhi bitors having the general formula

2009/126863PCT/U82009/040165 wherein A is a carbocycle

or heterocycle; X is alkylene, NRAC(0), NR4AC(S),

N(C(0) R1) C(0), NR4SO, NR4S02, NRAC(0)NH, NRAC(S)NH

C(O)NR4, C(S)NR4, NR4PO or NR4PO(OH); 5Y is absent,
SUGNRIRY @F 15iE B/ENS@@Nor NR4; Rl is selected fromthe

group consisting of alkyl, a carbocycle or a

het er ocycl e each of which is optionally substituted
In ¥et zﬁp&y Q‘)T@B%y rescRBIOERIdIn AR ﬁ@pro%@&bﬁ&&l hed@bl‘id‘gomhlﬁﬁ&ﬁl Qaving the

k hal oal kyl, al kyl sul fonyl, al kyl sul finyl,

gm@]iﬁ&wumégkylcarbanoyl al kanoyl am ne, alkylsulfannyl

al kyl sul f onam de, a carbocycle or a heterocycle;

wher ei n sai d am no,

(RZ)n
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10 al kyl, acyl, alkylsul fonyl, alkylsulfinyl, alkoxy,
al kyl car banoyl , al kanoyl am ne, al kyl sul fanoyl ,
W@kwyl1%asb3 onam de, carbocycl e and heterocycl e PCT/US2009/040165
substituent is optionally substituted with am no,
th%logen, hydr oxyl, carbonyl, or a carbocycle or
%ePerocycIe that is optionally substituted with
A ihydarlocydle odnianeyclal ogen, hal oal kyl, al kyl, al koxy or

.acyl ' a roxy. [ ... r
xikky A Borkiar ML AR arS IR N

hal og®NR,GSNRIONRIPC srNR,BOQH); acyl, al kyl sul fonyl or

.al koxy; [ al.ogen, hydroxyl, carboxyl, alkyl,
Yd%@Vﬂﬁ(gﬂgng§E£F§§k97 onyl, carbaroyl, al kyl sul fide,
R, &lskpbis@ibmnyd groap kotlsBihd Onilkyl, DcRICRAEYICA Bet@beyRle cach of which is
het er ocycl e wherei n_ each aIkXI, acyl, al koxy,.
al k@%v&ﬂ}yb%lhwu}teq:g}tb &WW(}:L ba Q&GP AFIRG: &%r,bonyl, nitro, cyano, acyl, alkyl,
al ks, nytkylsfokyll salidyR0hy1, CANBREY CAIRyISMShmoyl,  alkanoylamine,
heterocycle is oEtlona[Iy substituted with hydroxyl, )
hal eigdilfageylnglkylspifengmidg] Rygarbogyln or 2dwiorspyaltil Wagin sgid amino,
al kQﬁ@’l; %l,' Salﬂgllsgffmﬁllll,kwﬂéylsmﬂnﬁ Ohl%bxﬁ 'a&yga?u%ém@m,d alkanoylamine,
salts” and sol vates thereof 25 [n another aspect” of the
i nvelkylpwiamoylh epglsalfaapidsy ceberyelo rapd dictarestigle sybRtitiest isgoptionally
co 1 f C ' j :
e e G A oo DA Ry R BREEE. or ELarbEle B heterocycle tha i
t hepmionglypbsitdeativith et dxpld athwp, Hatagen, ihalgalsdnadlerd, alkoxy or acyl;

risi h ni_st er i . eCt .

RORGUR PG ST e Gt Bl Sl KoM M. hatogen,
anotthiap, ris@ elkyl, adyl tabkelsilfisghon ablioxyt here is provi ded a

t hod f.or. inhibiti hedgehog signaling in a cel
Foy RS bR SR RS 8o, MR By, et
f or aikylaulfinyl, MOIATAH, 126B63RC T B0 DAOHGEN bavhatkot, heyl, alkoxy,

aspect of the inventjo t e is ovi ded a hod

F o Sl i st ouas cbv ol A SRR GERARUER ffbocscle and
t henh@dgeRog optigaudll; | saektitule dawifR Mgloxyl C BATPdch S hifi@lo, nitro, alkyl, acyl,
adninist%ring o said mammal an effective anount of a

conpléudiony! of gikatit a |1 .
R4 is H or alkyl;

R

oSl

R

[\

mis 0-3;
nis 0-3;

and salts and solvates thereof.

In another aspect of the invention, there are provided compositions comprising compounds of

formula I and a carrier, diluent or excipient.

In another aspect of the invention, there is provided a method for treating cancer comprising

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

In another aspect of the invention, there is provided a method for inhibiting hedgehog signaling in

a cell comprising contacting said cell with a compound of formula 1.
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5l n anot her aspect of the invention, there are
provi ded processes for preparing conmpounds of the
WO posen2dsen. DETAI LED DESCRI PTI ON OF THE PREFERREDUS2009/040165
EMBODI MENTS 10 Acyl nmeans a carbonyl cont ai ni ng
In W&%{]a{lstﬁlejc n 't_l?e 1aYre§ Igegeclg (Blé(%graonrle OdﬁfO{ era(21)n§cldlsease or condition
assmm"td&b\wlcihe hedgblsdgi stgmhlmg iah kr;ainnﬁl comprising administering to said mammal an
6 F (ge substlt h) 1hkyl wherei n the al kyl,
KRN ?BB%V%P& 4 "h8terocycle are as defined
hereln Acyl groups include alkanoyl (e.q. acetyl)
arqyl (e. benzo and hete qar o
In ?P@ﬂ%%% as%e% ?’éﬂ}?ﬁé‘tﬁm ?‘2 b élﬁ@ﬁ%V é’é‘f ?Sﬁst é& Pbepamx‘% compounds of the
inveiteat urated (i.e. al kenyl, alkynyl) al i phatic
hydr ocar bon group, having up to 12 carbon atons unl ess
ot herw se specified. When used as part of another
term for exanple "al kylam no", the alkyl portion is
oreferabl a saturated h drocarbon chai n, however al so
UURESGIRICA QN £) VIR AR BMBOIAMENIDA| ns such as
alkenylanlno and 20 alkynylanlno "Al kyl phosphi nat e"
“AdPSand a CEI{)QQ}’BC&J&KML be@tﬂ@en‘f‘%?e@éﬂ?ed%y‘ tﬁe fdrmﬁh kQ’(IO) R in which R is
car bocycl e- al %eterocyc I'e-al kyl anpl es of
H, plkdf erareatyelt, Whet@@qygﬂpscarh@gym@bﬁﬁ@th@/ alkylg{r thgtierocycle-substituted alkyl

whg}eﬂﬁ rtﬁ)eg:}ﬂ(yl dll?oggp r &%LYCI@%B%%#W%I@ Qre Qly tdgijh?d %gl%mb %CX/’I groups include

alkmoma(t BWCP‘WBWO}’I (e Ibetxzwl) afd hﬁtrhgrb]de nt yl,
2,2-di et hyl butyl, n-heptyl, 3-heptyl, 2-nethy|hexy|,
and the like. The terns "l ower alkyl" "Cl-C4 al kyl"
“Alapld nﬁeaﬂlslwlbrammloﬁ wbdnder peturatdnshsaurec® 6 sy kanylyolkgnyl) aliphatic
used i erchan an
hy ocr'snfb8ﬁ§foup,q15a816g gBy(? (P? Easylg(in ag?%sp less iﬁle%vd%eﬁpec%eélc Vg]&msed as part

of @dbthtr totd, br. cxhifple Sakdarias’, t}ﬁdtlkysptbﬁ(tﬂ it (pr&fekablglakeytlirated hydrocarbon

o RS TR, SOTLl S0 (Rt Shl M) LA L2 B

“allppiahRS mlﬁymO@mﬁm sHbat id ubeairaligy | gr@fpo Wﬂi&reln R is H, alkyl,
include, but are not limted to; cyanopet

carbcy¢ley ﬁ]gywmetewmlsﬁlgmletﬁivplplef Pt Prf;fegig, ﬁ]éY]h%fPuPS include methyl, ethyl,

n-pRPOP ﬁébﬂ)@f)l(ym | isodstyNORBRLENN, t&ﬁf)lﬂ?lx)/ﬂﬁénlf‘)}{l »2-methylbutyl, 2,2-
car boxyet hyl , carboxy ropyl aIkonxycar

dlngﬂy]pﬁwhwhexﬁﬂ VF%X19%1£M1WY%%tW vl, 3-heptyl, 2-methylhexyl, and

the NP FRY @y Madh! alk}ffm 696%; 'Xﬁ&hyimd eiut}@)@fnﬁww carbon atoms” are
t - but oxynet hyl , acet’oxynet chl or orret hyl

synpmysrepetchysed Tteehsnesablyito mepd mrstmslr el hytopyl, isopropyl, cyclopropyl, 1-

y 2,
butgz ;%Sjﬁg%(ll Elg)%{rl 1. 4UIQ~1;‘S§ I'ggg&@é(?’m J)%Fgot%%}%eq[ hai} la%r(éupts hrgay contain one
(préferkiely), The tabdked fogr&ubqjltmy vellichondyebesthbsamict antdefebranit.t Axamples of the
r e . r I vl

aonféa %Bgsgl)(lftéqe neﬁééfﬁ%?()uppﬁg{mcleéﬁ)tu{ :}%e;ﬂﬁg lh?r}ftgirl] 38, %9%05[1@‘&191, nitromethyl,

hydggmyhxgﬂnglx yrityﬂexﬁlydthy.'gW@xymghmminmethﬁ,e:arboxymethyl carboxyethyl,

car ogigér% qurn car% %Ln%e&yg{lggylo%qj:far qn a'11 1n1)rge%g§%1y darbamoyl%xymethyl

memwbsﬁemyut etloxyaickhyl, s t-Butgxynaethybt hgeltoxgmeuhpl sahixgdréthitl e rdaomethyl,

T T R e T

carbdn®yRou syl bid @el 11H<Et1hé| allgT @dfp mBEChlklie: @bAWRS] SICH cabocycle group.

Exa[\%)? ! Q;%glgg é?gﬂggylr ! ﬁé‘%ﬁ&? ty{ngﬁérg*{]%;é‘@é{&ze%lyl and cyclohexylmethyl

groGR BANBIYAsaKY BREcOnding Fethy1UFPFE LU, p@hylomexmtgrbﬁbs ctc. Preferred
carbox%neth yl , brononet hyl and i odonet hy|
substituted alkyls are substituted methyls ¢.g. a methyl group substituted by the same substituents

5
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"Am di ne" or "am di no" neans the group -C(NH)-NRR

wherein each Ris independently H OH, alkyl, alkoxy,
wa2emanbsey/cl e, a heterocycle, a carbocycl e- subBECT/USL002040165

al kyl or a heterocycle-substituted al kyl; or both R

as tﬂr oglgschtute(g %t e alk?flQ {%)ugo%%h}qr gﬁ_éﬁ{lelﬂlbpf Bte(? h& ;e{haefﬁroltlp include groups
sucbr [ a?mrlwd(dxymethlel—@)otectale chyidaynethiyl e(e.g. NRH)ahadl(dpyranyloxymethyl)

I R e e A e R
andiede@ictigt.yl ), carbocycl e-substituted al kyl (e.qg.

benzyl) or a heterocycl e-substituted al kyl or

alternatively two R groups together with the nitrogen

“ABIdRY bf emidih Chednb @) cdRPeadNH)ONRR /hBRInSHECN 6 1ﬁdependently H, OH,
Particular 15 secondary and tertiary am nes

alkyy pikoxyy $h&arbeRyEiek 9| @tﬁr%cleaamaﬁww sultiisd aPWIn gr a heterocycle-
subS¥i e & Yk ANbINR 1A Grodh P ey I arlféter(Pc%lE | QUbraferrSESRIORREMhe group
and tertiary am nes are nethylanine, ethylam ne,
-C(YHePYami ne, i sopropyl ani ne, phenyl ani ne, benzyl ani ne
di met hyl am ne, di et hyl am ne, di propyl ani ne and
di i sopropyl am ne 20" Am no-protecting group" as used
“Anapedenorepemgryt (be-a e i weaeider @f -GG tgskiary GrrronN}R) amines
)3 k r r I
e Tkl iR R GHREIIERE D & PRl @i poteroar),
carlney¢léreubsiatnied alksl (c Exlampyleer adfctesenyblepubtstiwitstiatky! gradtepstively two R
i.nc/ . ' , I
ero e SARTAT G A S Rl iy SR TR 1Tl pprcutar
secao@laryrad teetiny edintoare ely@laminat Balkyignide sahrlzenina ahiamdarging wplkylamine

andgélggaﬁ%[atetgrh ?]P?% e;‘(g%?g{): td!aryg 'fu%{ %ﬁ%@ rnbnes are’ o ﬁ[l?l%ml 1gd Ietrl]lylamine,

proffylaﬁﬁbe G 1@@’11@ymi’tdnep pﬁenmeu\N,lt $¢nzylafrﬁ“ﬁee cdmvﬁﬂ@nmeps diethylamine,
di afn C nthes 2nd ed., John Wley & Sons Inc.,
PREW O R NWOWY Tmn%hapter 7: E. Haslam "Protective
G oups in CXganlc Chentstry , J. G W Ntcnte Ed
Pl enum Press, 1973, Cha and
@n@é’ﬁ%ectm@gfa%as.% @eaurggﬂ% GRS Z0 Wﬁ@gswgmmoal@mﬂmloyed

to BMde)Y pRJAEtt @0 Bfino @ﬁWp YHi1K reablYons L&&::hme-(ﬁrb@t &L6tH3r functional groups on
"protected am no” refers to an am no group

the sowpeyedi Frtmeienph Welb petesting ﬁéuP&t}W‘éleaﬁt‘ﬁ@a‘ﬁ% Stnédessi gyl and aryl
grogﬁsohﬁﬁﬁes asA¥Mlas MARER - HeRRA A QIRatRles ARicR 8dnlbe¥mARQtI L encrate the
term neans a carbocyclic aromatic group whether or not
desreds @ghingag/Pwy Rreferefu e pteetigbyaunst BerPBodeSmgnanédbar Further
exahfple? Qf %@gﬁuﬂs%éﬂﬁﬁh&ﬁat QQ Gfégnet Shalt E£af. b\@ﬂts atP%T@ctwe Groups in
groups I nclu phenyl , napht hyl', bi phenyl
Org@hle namthasighyl”, edralohe H¥iden §6I Sonanthc3 Bae Yiorkk VY, slé’él,echgpter 7; E.

IS N, L BT it L0700 k] e

Yorkal¥Yb é97(3h @hgplter SSaipkT.W. (irecheptiteotydtive IGraupl st Dtgalmed SHIﬂ}dSIS John
Wlfgeglq Ol’lS NCW %{v 11%§g6%%q/ﬂgs%loo 9C 6%4391’111-905’ Igglesnt I3.1’1 amino group
Y aryl grouﬁ substi't ut g WO,  tThree,
subﬁtm]med mth bnwcﬁ‘ thesabote @asind-pdtectingroups.1- 4 S ubst ituents
chosen, unl ess otherw se specified, from hal ogen (F
a, Br, 1), hydroxy, protected hydroxy, cyano, nitro

“Agl kytlen (uﬁddralm armpl part G alﬁﬁleatektyl Imeansal datboyyc(it atomanagphewhether or
al koxy r box rotected C b
n"tg‘éﬁﬁgg% et hyt beﬁl"gf’%b‘tne orpsy eﬁ’&}%ﬁ‘}%‘ét’ HY PO DR & »up to 14
car&mmwﬁse Q@ngbwa XA phényl, na]gﬁciﬂlyll'l QR phemﬂtr@gt ﬁ@bhthac enyl, and
am nonethyl, trifluoromethyl, alkylsulfonyla
the JiKg{seq,¢-8 o’ﬁW aﬁlﬂ%w’h@ft%@wﬁw @e%?{f%n%ﬂp & %Table 072 [1985)). Ina

parB&ILT QMY Einhs argl ¥hy bOMHhetyNerSuBdAHRS pida CHgletf §u8itutA 8ryPldenotes a
nore nmet hyne (CH) and/or nethyl ene groups in

these substituents may in tuen be substituted with a
simlar group as those denoted above. Exanples of the
term "substituted phenyl” includes but is not limted
to a nono- or di (hal o) phenyl group such as 2-
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10 chl orophenyl, 2-bronophenyl, 4-chl orophenyl,

2, 6-di chl orophenyl, 2,5-dichl orophenyl, 3, 4-
wale@biizasephenyl , 3-chl orophenyl, 3-bronophenyl PCT/US2009/040165

4- bronDphenyI 3, 4- dlbronDphenyI 3-chl oro- 4-

fluoro n f n the like:
phea?/l %ou or a}r,%{ F%‘g]ouﬁ S sltj%r%l(t)egi 1@}% ¢, leeeh fo I on ﬁveh suc as 1-2; O3 or 1-4

subaithth’ dwyepnhemiyds ot}%r\ﬁlsﬂsﬂ&yl(ﬂiem)fymhhﬂygen (Fh@l Br, 1), hydroxy, protected
r ot ect ed- h dr erlva e the |ike;, a

byt EEEngIog B (RERITRY §E2pIGDr hoRniah gl Ei-cl atkoxy)

ben@ylatyQ piiesxyl plgfeetlelcﬂ)car&my @idRPhahyl, p]:&eé’eccb@éﬂﬁ@fﬂhﬁmy lydfoxymethyl,

proﬁ:ctﬁgt h?}f di SR;I%V\?; }lmﬁ gfﬁ lp?ﬁ% zalfll;:}g({m}llybheﬁyﬂuoromethyl

alkﬁlsﬂfoﬁﬂmﬁfn@pyﬂyk@lﬁﬁﬂl&hamo"r h@ﬂefwif&ﬁﬁﬂﬁéhylamlno heterocyclyl aryl, or other
phenyl and the |1 ke;

groa@s&gq:q;é%g?lﬁégq]%rﬁwre glieglpj]be G Ian(g%raxﬁeﬁﬁéene (CHQ) groups in these substituents
may irfrugh H@EL@)@@&M@H‘ hthl a sidiiIAE B@Xé’s thoseRRAGYd BWRNBRAMles 3f the term
-met hoxy-4-( 1 -chl oronet benzyl oxy- phenyl, 3
sub%ﬁtﬁ@k@lr;ﬁ}élnyqlclud&s bl€t| is 9pk ]@p@g}z/‘t}) FhEpRper of dl(halo)phenyl group such as 2-
chlélroéﬁenﬁutpmﬁ@mﬁ% 4 aﬂ@f&g}gﬁm %m&ﬁ%ymﬁnyi 5- a{&ﬁlomgenyl 3,4-

trifluoromet hyl phenyl: a nono-

dicklpronharsk §shiermpherot 3(@@@@1@@1@3@,& '@ramblds@wlphéﬁybrrm@qpbmyl 3-chloro-4-

ﬂu%b?r{% fﬁ : %@%@?ﬁéﬁ?? g{ﬁg he 1*1koer an%plgot e(gtr delgwdroxy)phenyl group such as 4-

hydnq&@phﬁxly]néﬂlk@bg}phg]yy 2, 4s(hh)hlr(a(gpl®n(/lpﬁlgpg¢etc@d—hydroxy derivatives thereof
L).ph [
andrﬁ{gj [119&?( X%&%{ér&pﬁ%ﬁ%%ﬁ phen 1&%%915}%? % %(%Bé(ejr)yﬁ) gl%ﬂg, for &ample,
4- Cmmﬁﬂt hay | hqploe ngrl dfﬂa)@zhr ﬁﬂkyI)p(l@m rgmsnpt Isn}dh) phehykthgiphenyl, 2,4-
net

{
dlmgtherm_h% li ?h?%fgjﬁ}e rSﬁ P]%%j%’ﬁ%nﬁ/ ylxl ét}&f C%he% ngpn(wpyl)ﬁgenyl and the
likeet myohs udrf d)l@]koamphﬁby) @ﬁ(ﬁipylfor é&mle tﬂ']éedlherhdikyphenyl 3-methoxy-4-

"substit rese ubstitute henyl
berg R REther & PRECS b Or G ORT S ey payhe © rpooenyt, 4
(is@i@m})@henﬁ ned-Bidox A pkeyiglr oacw@@myrheth&cyphenyl and the like; 3- or 4-
..chl org- 4- hydr oxypheny]| br ogno

triffporome{yIPberyl; g BIPHRE HWbO@gﬁwlr efxﬁpm& ctegcp aﬂﬁ@ﬁwl group such 4-
cargoxbmﬁﬂx ya sl &rdqmwﬁnethgﬁﬂlehffl%r |(ﬂ)r5@cte@ﬁydﬁ@lylmeﬂ§'l)phenyl such

trisubstituted phenyl groups where the substituents
as PEPTetcstedr éyﬂroxygr@}hy ng:ﬁ-& gor  3,4-di(hydroxymethyl)phenyl; a mono- or

dl(é’mlﬁcﬁﬁé%l%?f héhyp&rtﬁ%lte@?&{ aﬁlﬂgﬁfewi)p&%lfs&ﬂyds Q%ﬁ&om&hyl)p’ilgnyl or 2,4-
met hoxy benzg pheny sulfoné am no, and
prqtectt?da%%@mthw @Yb o ﬁwongms@g@ (Rt bukonylastind iphenybpich as 3-(N-
meﬁgf@ul%ngfl afnlifoh) ghe?lyph Ao, the term “substituted phenyl” represents  disubstituted
hoxy- 4-benzyl oxy-5- met hyl - 6- phenyl sul f onyl ami no
pheS}albgwns uttet: {hhenlsritugnte @rﬁsdlffn@htuﬁ?é canghip.of-wptheldshydroxyphenyl, 3-

chl% oxyl}\ﬁlﬁx}l gmg{hgggéﬁ tz}lg)ﬁ%hlgleél ény {}gp%—}ﬂrg&ﬁ)géhenﬁ &ny 3 hydroxy 4-

nltl@p@hﬂo& yydtexybfl dl‘h@yﬂ)}@wmm}d 1jk8, asdvell@p e‘tshlnmypehiqxhyﬁy,l groups where
hen

the” SH sallt1 ﬁ% talr]e FB feh quxly Qxam Iqethoxt !41 %Xr}/zylé(l)X)( 6 methy? sulfonylamino, 3-
meﬂiexmét hmyloﬁy@ ﬂzhcmlyl Slltlﬁ]imlhimyio) laed thfa&)@%utu&d phetiygroups where the

s o LA o oty “Hre e SUG TURGd Wlfptamie

Sutatityite(if @hergk agﬂah@ linclddeor2-jlorofhehyle Swlmbpicu@nt $br0m0phenyl, 3-
erein he same ner as, substi
me‘i?’k%? enaﬁougsﬁt “@L%‘éiﬁm G?Féfkﬂ% PP/ anmi hoERPbe WF 3-cthoxy-4-
berﬁﬂﬁi@héﬂyng M&Eﬂhbx@ﬁényr eprﬁﬁaﬂ&@cﬁ &Mzﬁ&@pﬁdﬁ&ﬂ' a metho'iy 4-(1-
C(O)N(R 2 in which Ris dr oxyl, al kox al
chl%fams%&%r%vw I é@gﬁ&h%y 4&1./1%‘6@918 h@@'ﬁ?é‘éﬁfl?’tyut %dmafhp@ sulfonyl
or al koxy, or heterocycl e-substituted al kyl or al koxy
wherein the al kyl, al koxy, carbocycle and heterocycle
are as herein defined. Carbamoyl groups include
al kyl am noecar bonyl (e.g. ethylam nocarbonyl,
Et - NH-CO ), aryl am nocarbonyl (e.g.
phenyl am nocar bonyl ), aral kyl am nocar bonyl (e.g.
benzoylan1nocarbony|) a

A~ 2 o - o L T Y FE
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20car bocycl yl ", "substituted carbocycle" and

"substituted carbocycl 0" unless otherw se specified
worean/12d8ese gr oups substituted by the same SubBRCT/USIINYG40165

as the "substituted al kyl™ group. Carboxy protecting
am%,él?ql ﬁ?osﬁgg Ot*sec{' rlln%r %ngaie c? l():é %gl te&r) Oﬁtfl Ay St eX'T.n)llple 1,2 or 3) of
ﬂwemﬁhmwmdqﬁaﬁbimn&nomm@mmhemmnﬁhemﬁamhexymynyamsd group

whil e reactions are 25 carried out on other

functional groups on the conpound. Exanples of such
“CRedndRY hnethsagi ampoairesli behtghiag BabstiAghtuePresented by the formula -

NG G AR o e AT 216 U i B Eerts P o, carbocycl-

subgtitéte® alkkl TRANDYY, Qor Qetéﬁbbycl@ﬁmﬁtﬁﬂte& Bl og QtZkY)lxy wlerc#h the alkyl, alkoxy,
nmet hyl ene di oxyb_enzyl, benzhydryl, 4,4

carbqﬁciyﬁ%t ﬁB@(yB@ﬁrfﬁXf(]ﬁ' y e Zasz hC}ZFlIZI_ défined. ' Carbamoyl groups include
alk}18hin88mRibaRNY b?%r};z hYe@{demmcﬁlallﬁMﬁyl su EhNﬁSC(t) 3b UE]Xflanﬁ’ﬁocarb onyl (e.g.

t-amyl, trit 4- et hoxytrit 1, 4,4
phe@ylﬁ@tnﬁw‘?,qny]),t yl, arglkzll'ammocatrllaq t hof@yﬁ rit >b|enzoylam1n0carb0nyl) a
hetgrocgjaﬁgﬂﬂ ngéa%ngl' yl €. gt ri ﬁﬁér%y?a'tﬂllydcarbon 1) and in  particular a

tyl di met hyl enacyl forlchloroethyl,

hettre%ralammopaf’eqrﬁ Geet p}grtd)/@mwparbonyl)

beta- (di (n-butyl)nmethylsilyl)ethyl,

ptoluenesulfonylethyl, 4-ni trobenzyl sul fonyl et hyl
‘Caalbdcy¢lyl cf cmlawyﬂ' »Tefibodynist hyd Satbpéyebt” mjdny pnfbpyhmm used as a moiety

n a n‘gy gs;a(é}% I n(éarll%orcgglea?% nﬁioné gﬁtl%gtl Et 0918 o Ib or at{icyscgc aliphatic
rlng hﬂvglga%totlhe:aﬂben awats |andadre&m‘obo3(y)| 1 carbm a:liomswmtlabllaﬁ bt eaturated or
unsat rat %Ondr nga!ttoczn of ngnuqseqtlyeni’r 1T gt s urgt % ogvclic groups include
1 oh8"0 the "ol el r%’aec?abFn%ﬁttgﬁ
cycﬂ@flfp@}i) bycﬂdib@ltymmyﬁlbpemt}tl hﬂdﬂ bycdhhsxyll Rtdupgaid@or @mEerrdedre ofclopropyl
ort ant
andscafﬁllogeg(%/leaélld étg)ﬁ%g:(f)egﬁc{ 18?% hgayl h{ﬂfe&eel %Ezttlbratgti Fzgﬁ%ycles are aromatic
c.g m#y:ﬂ LOPRIab pevidage definsdlahc ﬁﬁsﬂpréfﬂirdfﬂrﬁemgqih@ﬁ(yl dehe feraGdbstituted

reductjve conditions enp hi ghl y activate

carfpeyelfl mfa':)%ﬂatégd SeRovels AL nyl %tferto Sh r\tleéfrﬁt}*atwwe specified
mezﬁﬂﬁ@'e tgtdﬁﬁé?*su@é'tf@utéﬂ $Othé %n@%u@s‘ﬁﬁieﬁlt@ ds WD eqbERIBYAIRG” group.

am no-protecting groups and hydroxy-protecting groups,

di scussed below.) Preferred carboxylic acid protecting

Cﬁﬁ&y%t@&lﬁg Eﬁﬁp Blsk¥éd eeif refFBLI VAL of the e@t&rﬁéhvatfvepéfttﬂé darboxylic
, benzyl and p-nitrobenzyl groups. Simlar

acué: aliomb ﬁ(glﬁlp%:f eerlpyed toblockper nigtedt tharathosylicesitadroppptileycactions are
Cﬁl’H&ﬁblﬁld (l)tﬂerafﬂgctﬁﬁzﬁt é‘r%s 'l fe %QIH (ﬁllnéo Egigm ﬁ gf LRh carboxyhc acid

protect a carboxy dgroup substituents. Further exanpl es
protsftingh egreusr omplgdear &nftberdyl n 4Mmethaxyl@nedn e3 Andgngthoxghenggl,  2,4-

ol B PR G o PRI g,
mebhlamtdarxytEnz, FbslbmﬂnﬂﬁMotectVwecmm®m$8b$mmﬂmganic 2,22 4.4 -
tetrﬁtelgtﬂ"c?(gge(&h)ﬁr)‘é, %?ré7§1ci\1/bcﬁ ebuty% ot t é‘t%c],Pl\}ﬁgfé 4- me oxytrltyl 4,4°-
dintfeopgtewt, i A€, 4G'tm1ﬂho>4ymt@; g@merql@mtﬂe snmethylétylh,nt wyletmethylsilyl,

oneiSh 220 aatie By beP Lo FHRE: Blsdigri g eiiliyeny, o

toltﬁ:ﬂ@&lfd)ﬂyl]ﬂt}@d lerbbeﬁfyesuﬁf)n}tlhﬁyl azgl'gﬂl elrﬁlalﬁbloX-Yt-rlﬂfeﬂiyﬁﬂyltrﬁglyl)prop 1-
" Quani di ne" ans t he

on- %Pi E Pg(f eranf’@t“f-sl © I@WCICS ai’ c4p DR %F%mg & ‘TQ HeEt lg’r%% Plob critical so

lon@ a€ Ab@Ey&l-8d Satb&lylit utigds alakylte t1Qr coddition of subsequent reaction(s) on
heterocycle substituted al kyl. A particul ar guani di ne
othgrr[&allslopsso thiq mekemlﬂﬁ apglyean bel-‘@?léYeG(ﬂt/ él}el aé)p@PB(ﬂE) point without disrupting

the raﬁ&ﬁd'e@ ©Y Bl foleculchah §LARNIGS, &'is imhBHaBl Q% Y& boblect a @frboxy-protected
"het erocycl 0" al one and when used as a noiety in a
conpl ex group such as a hetegocycl oal kyl group, are
used
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20 interchangeably and refer to any nono-, bi-, or
tricyclic, saturated or unsaturated, aromatic
W@ b@varaear yl ) or non-aromatic ring having the PCRD82009640165
atons designated, generally from5 to about 14 ring
mogeﬁlggﬁ% tsﬁhrggrat%%(%qo?hﬂ I{: g%seg; %)uc '{f‘ ; Etr g{ %o@ro% e‘:j )o‘rrjltNal ,Stor reductive
conditiehe eaployind htghly4admetted mtad) Mdndet-lemcar a;scI;mAllH)ﬁ utSfuoli])hhrsh removal
ans a -502- het. het er oc clos
Rt R oy G R e L e R g T B
groﬁ@sﬂ@is&iﬁﬁ:d(l)ﬁﬁwg Pl@fei’rgfﬂ Oﬁgcbﬁllbﬁd’idigroadﬁdnz@gm@fs a7eﬂl’iemﬂ§i§-31r(eg methyl,
ri as to ubl e bonds and _t rogen
eth%‘u%l)’ﬁ5¥le?66‘éﬁ€ﬂ§ p r‘i‘ﬁSP BIHE/F%IH%HSi ¢ 6% ?ﬁ-‘/zpé%‘e“(“é‘gémuf’s used in
the YphabilsBorin, PRGIcANY akti hERPE Nrth @Le 03t KMI¥A Yo GRbtE@ rbabdryoxy group
be quaternized. Preferred non-aronmatic heterocycl|

Subﬁtf{eqlafde‘f“%?rp%mpm PT s PREP iFfolounbipr Foli Hraips @ and P, G. M. Wus

Pr@@éét[v%rtyrbu sOX &¥radhyd Syﬂﬂ%glrs ahydsOf j8h@MWiley & Sons, Inc., New York, N.Y.,
3-dih d%ofuranyl % t égranyl tetragydropyran
CC the

199t1h?haptﬁh 1E. Haslogy 2k TPRIB Qe BETY a7 (G %Mg@mle Ed.,

Pleﬁ'tﬁl@tP'réik nN.l:w \zorﬂeﬁ h(yl 19273 Cﬁgo em@ rliytw. mh@ﬁfeazi’lr&é'cn@n@roups n
i peridinyl. A™heterocycloal kyl" group is a

P!
Orgwpeﬁ?wdﬂym eJ@de;beya\Qd deifsi New Yatodd, EB alkanter 9. Bomigee protected
I
e B g s
aton1and one to three nitrogen atons |nclude

le{ﬂ d%ém 1¥1~l-:a’n|§] tle p%(gl}gl %\ITJIlI%r(NIt-IEN% OLV-h eXll a§d£1£ haiu%&% Y%fb%lcycle, a
het¢rh¢3ahﬂ azc}llrboléyqlré submiuti(:i 2]141, t di :adhmamoyolésélgoistjtute& algl.ylA particular

referabl. |, and oxadi azolyl, such 35as
%dgwéﬂmya%ﬁgggﬁ&? y%y and 1, 2, 4- oxadlazol 5-yl.
Preferred 5-nenbered ring heterocycles containing 2 to

He?{?#)]claftglécb g‘rogp yl lcl)et?rpcfygg sl?eetelr(l;nqa%a’zolhgteroc% y?’f or aE)eté;ocyclo alone and

whet0 Q41256 8 635165/ MSZQQ%MOQ,T@@ Rlichf &y ablheYerocycloalkyl group, are used
1nteich£n%al%1§:ag g:efels t(g/ |any g}ﬁ)go t3 @% : Igl? g(?cly‘:l?c ﬁ?tglfaada%| lylsaturated aromatic

(hetbtdaBllY &Z@n=a9ondtic rzafa®ihng ekt ReNZe of HSRE déﬁﬁlﬁféaeg&llgrally érom 5 to

het erocycl es _are benzoxazol - 2-yl, benzt hi azol 2-

aboyk g e vheae fie rinpaioms pree@rbe At dsaginf a%t@rp%fe%mgggen sulfur
or ?&ﬁ'aﬂd pRErdb® | B £8etBlokibRd e@ieﬁe&&wo@ Jﬁ?pinleﬁ{é al 190, &eterocycle
sulfur or oxygen atom for exa such as
gropir heferpexgiosulgyyli’ negnsyy ~SO-Betegpryc ;gmlm Iymcallym pimpaneppred ring has
0td @Ju%fe%has amf rd. 1 4l n%m)ﬁﬂl:re@ﬁ lpa)é @'tm dob1tondd a{nﬂ% I{W(Lg’en or sulfur
preferably 1,3,4- triazin-2-yl d 1,3,5-triazin-4-
heteygatprin sanyeptionally plr pxidiagcae. @y?r@,d&(?z)na@i gy, nidiegien hetersatorn may
inyl yrigi i i dazi :
U R R P Gl SRR RS IBE, B porpotin
(mqoghdlida)z pyyollidimpid oxitveyll pB:tahyk teitralzyidmﬁzrawl 293 dhp@pfummel, 2H-pyranyl,

tetrQl{L}f Ol%?{a%( rl?‘é.'l %16?Stll ttle'!t?a@l%%owloeliatnﬁ Azl %l aze‘udn]gyl2t I]]—emethyl—Z—

éroc C exa
pyr&lylap@elﬁzmﬁrdmdrmpbrﬂmyg Yy Slﬁeee‘mcyd]loslkylg ediplBabbteogak group as

et 783 lenll b i Bl oty oA 28 BueTiea S-momberea

hetérodyeley dofitaingOABLIEX @ Otifgers Wk asd anhad alireamatdgyn atoms include
p, refers to or.tricyclic aromat
i e i BT B B N e RGP Yo Qe 134

thid¥@6165-Atanll @ @SA-thARZHSNG, 6:82@y1DprefefublyObxaZolPeTbakestadiaddg 1, such
contalnl(géfron1one to four heteroatons. 15 sel ected

as {l SgheNafiaz duparfﬁ i ,(Zélg(&a[dmwégfén Prefegred ) matpbereaq,] ging heterocycles

con@diﬁg% rakd Y4 3lirdg8@ SdiordN encRE efmO@Z0M, |1§reﬂ3fabfy0ﬁﬁlﬁaz(ol-@-@9 Siazolyl,
ook of Chemistry, supra). Included in the

definition are any bicyclic groups where any of the
above heteroaryl rings are fused to a benzene ring.
Het eroaryl s in which nitrogen or oxygen is the

het eroatom are preferred. The following ring systens
are exanples of the heteroaryl (mhether substltuted or

1 . " I T 1 T .
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35(net hyl sul fonic acid)-1Htetrazol -5-yl,
1-(methyl sul fonic acid)-1Htetrazol -5-yl sodiumsalt,
W(2200mﬂ268§'3].- 1Htetrazol - 5-y| , 1,2,3 -triazol - 5-BCT/US2009/040165
-mathyl 1,2,3 -tri azol-5-yl, 2-methyl- 1,2,3
prefetrarb 4 tﬁaﬁ g C}AZ erazé/l% y]I ?2% t%éz'of"% yi -agd ¥e|tr’azolyl, preferably 1H-

tetr@zoﬂrﬁtyh ORlyfei&eﬂ bemﬁwbebl Spyambdad -h8teydcyclG-are benzoxazol-2-yl, benzthiazol-

2—y[13¥1%1re%)%%%z&%%?#[efe§%% ig%rt}egiél)e,%g Irhlet%:ioay%esiﬁo’nta'gl’ %reSt’o Eﬂlree nitrogen

atoin@ huicedpyidiiadly 2,s0Hieh 00X 0y edn BRRINFok e@Sapld py@idyINsudh W pyrid-2-yl, pyrid-3-yl,

1,4,5 6-tetr. ydr (for I I 0XQ-3gstrija
andnﬂf/él.d-y‘h--‘ﬁ; @f{rgmgﬂ 2y %R%P%l&#ﬁi agrAing: gptoribly 13.4-
triazZin 2=yl aRY A 1305 t5ra£1i$12l-yff> ﬂ@mdmﬁw i@SaftichRZ pytidadid-3yd, AdiytiAnyl. The

sal t ) . ) . .. ..
pyrigling_ N-pijdes oansl gyiddagingy Nrasidgs Ande they puridst. r pyimif2gy pyrimid-4-yl,

rRRehi Mng @l 1 )3 Ltr@dzﬂi h Bup3; are a referred oup. Substituents for optionall
Py 0XO0- %1 hydr oxy- 2- met hyl;jg-[rasp,ét ri azpl n- 3- %r p 5 -di hydr % Y

substiwted BetproeYsisRyang fmﬁl@f ﬁ)§,qmpé(:‘§ of thegy, japd g mewbered ring systems discussed
abozfe éan%%ﬁ%@n & OYRKASMES ét az, it QPaYelnt No. 4,278,793.
, 5-di hydr o- 5- oxo- 2- et hyl’-as-triazi n-3-yl,

2 5-di hydr o- 5- 0x02, 6-di met hyl -as-triazin-3-yl,
“H £F%ﬁ‘ﬁ!m'4n[ | dazi, Yic h as a h

%&gr{? n otoe% r a(g\gf}oq%{:%glk %}e/tglldazaﬂﬂex %mup Suca Staererﬁeg?a}r?/uéyl sroup,
refegs' DY ofond- hbit,er @myylﬁc arpmaicuthgsystem having the number of atoms designated
whe g %%1 gi% % % 3 g ﬁgrjfnﬁe% c@rnﬁ (I:Ogigag 1ng2fror_n|_ ]oge C? four heteroatoms
sele;mldtfronith:é g49uprmia@h (E(-ygdn,, aidt svifutyyahd j)refBe,rztbly at least one heteroatom is

mtrtiglz_el_naé%l?go‘ an@booFL }?her(ni dyu{zrézb %lg(rlﬁ n%l) t¥1% ﬁﬁrﬁtlonl?re any bicyclic
groﬂ{lrslt\ﬂtere&ih@lof the -aydwe h&tero(afyaflbgsmxglﬂieddhy b benztit ﬁr(gt rHi:Z@d)a-rﬁs in which

siighpior Sy R DB LT  THS POy R e sEP AR cxamples of

the h(efe'ﬁia'fw |(shdthe@ RUBstiatddd)r-ukkhits@futeay @loufs- Ychote@ Bl WK &ah theteroaryl”:

ria
thlem fsr-‘/% 5?73]%/%?56%5)1-‘/@ diBRBL aspBiaRgY: £82ofylaprazglyyy triazolyl,
thiabisdel9l, @xh@iZoBMY @fr@rofA, thia%rle(zglyl' f@(’éﬁ‘iélzdlﬁt Iibyrlay‘l Spyrimidyl, pyrazinyl,
6- di oxo-as-triazin-3 -y 2,5 -dihydro-5
pyridgzipyle gamybx QX@H—‘/heftrlﬁ?PYlaéhlﬁ‘Fﬁ‘Wﬂ noxadiaginyls glithizgipyle | dioxazinyl,

oxafhl%lrgf'l h?&%ﬁyﬁ fh@a?ﬁ@azﬁlyh Bégz[tﬁa%ry‘l? 'dﬁﬁlta@i){imﬁ Srrrﬁd'akﬁﬁllyp dr%ybl'rlopyrlmldyl
etrazol o dazi n- 6-

tetrghygfﬁpﬁ@m@y} éep@]ijq_)ej/_ Seh] @]rﬁ%dmd ggql gurglywas well as benzo-fused derivatives,
for 'E%‘E{p@ex ybero%iﬁ)%Il' rb%n%ﬁﬁylp b&%otﬁ%ﬁ%lhqeﬁioﬂllgﬁiﬁfﬁ %&z@trlazolyl

derivative of roxy group conmonly 20enpl oyed
bengdimadezalyl qatﬂo@@btl l%lnertlm}l@momyfegﬁdagrpum ‘Theteroan®’t inolnde: ér3eth1azol

a .
2oEALAA ML RS NS SUIEH S0P (SLPHROR 85t 2
sodivet rsalby 842 8plyindimmpel- éayy 3- beﬁnzbyll -tiaadazok§yl, cla3 ’&ramylkfe)dy 2-methyl-
1,3%%?1 1 5- ygggr%pliolel elrzése brgoc&r'l-)é)x%ért a Rg/ tna#lSS \3/7\1 sodium salt,
2- cﬁ)e;ezn%mamyﬂ B3, 4-@1ale-5 Wit $3 oxﬁ%lobﬂebt |1v3e4 Giradmp(s 5k, 2-methyl-1,3,4-

oxa%%)q$&ﬁ,k }Bftgpo%%%%thifb EY? 4- Oéiﬁ(ggﬁo ? éfl 21 %ﬁ? X}g%laﬁégﬁs)gm ,904 “thiadiazol-5-

yl, 2Rhiol- B8 tHtMedidaoDsHpE 2-(ncByikin)- C,3, Chidadigor-§-1, 2Jamifw-18W-thiadiazol-5-

Ome, EJ., Plen Press, New York, NY, 1973 apt e
o ?ﬁ-t%{molf:%f-&%&hﬁ%ﬂ%@%a&ﬂr<@{é$eeﬁﬁﬂaelﬁ°ﬁhoz-aaﬁﬁ§te€azof-5-yh -
(caﬁwmmgjl)sm te&@,ibmwl ey (M%X%Bﬂ‘ayl)hﬁ\&letr@élks ylSlY,sodlﬁrﬁl salt,  1-
prote roxy gr.oup

m%%%lifprlata@é) Wrtfﬁraaﬂé 36f 1 {rﬁeﬂﬁa%@@c rfwi? éwetfﬁzslf%ﬂt %Oﬁﬁm salt, 2-

me@y OUR&iras ylnar DBGEMbI-Sa, | ]ym@tﬁflelpi $6a8015A1L 9 ey YB€iriazol-5-
both acid and base addition sa "Phar maceut i cal I y

acceptable acid addition saltd" refers to those salts
which retain the biological effectiveness and
properties of the free bases and which are not

bi ol ogi cally or otherw se undesirable, forned with

| nor gam c aC| ds such as. hydr ochI or| c aC| d hydr obrom c
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WD 2009/ 126863PCT/ US2009/ 040165 pyruvic acid, oxalic

acid, malic acid, maleic acid, naloneic acid, succinic
wa@eiod/12d8ari ¢ acid, tartaric acid, citric aciBCT/US2009/040165

asparti c acid, ascorbi c aci d, gI utam c aci d

yl, aﬁl [hlyp 53("&12? 19 %gﬁ}p P ’ ox CI nn%ﬁ%xpf C2 gi’e)—pyridaz—}yl, 6-

¢ aci P én l'ac
hydﬂ(ﬁdybﬁnhsﬁiyl Om-lmbtlaflpydd 26}41 ha{mwﬂ[fyﬁﬂ-Meyl aQ+hddroxypyr1m1d 4-yl, 1,4,5,6-

t.ol sulfo acid, .salicycli cj d d the
e BT P RCb P £ et TG e S B diono-as
triazin G de Sy ee- ﬁ@(oLNE%(ﬂr({]xﬁfQﬁmhﬂﬂBgfﬂm S}dih@fﬁres U Gthydfxy-as-triazin-
jum potassiu i thium _a
3-Yﬁ%£gw&%ab gﬁ‘?’?ﬁ#’( 'rgl'z"ixﬂc6 hy@iﬁ’iﬁ}ﬁ%rmet ﬁﬁ%ﬁ%&gyl S&bjlﬂm SAllprfy>-dihydro-5-
oxos@hﬂi(ﬁo;@mjm&hﬁ ok itthein-PAr t | LAY drY- SRTXSJ%%Jtﬁﬁyﬂtrﬁetﬁﬁ%s -triazin-3-yl,
I um pot assium. so cal ci um and

2 5&&1}/@@ TS -Beor iRy Ve d- %41@@%% A raEstive %SatI“F“}}n cYée?p% %‘V‘EO -5-0x0-

2,6 BRI Gs- &Qm‘ﬁ@é}tl O szo RASEE pl ML a8 @K-bidfctRFJIdTRE Y] -pyridazin-
secondar and tertiary am nes, substituted am nes

6-y}. n&mﬂFeﬁ&tlY%gfeﬁmPf )het?&?@fl r islydesy Adearb oy @ethgirdprsghyl-1,3-thiazol-2-

o qy(eirb&yﬁmhps% A NASH G010 SYAIANGR, 1S t@ézol%}lﬁ D-Athyl-1,3,4-
i sopropyl am ne, trinmethylam ne, diethylam ne

triagqliSplo pwaqﬁaﬁ(é 58t hémsthahd Féstrazal- Schilet h{d alimetbrdarpiapigth; 2-yD)-1H-
tetr%l{o'l g‘?fg ﬁoxyﬁ%ﬂiﬁl‘)—: llﬁh@t&!ﬂaﬂr@/ln efi'] (cg }R@rﬁ{ %‘tr?z%l 5-yl sodium

| ne procal ne,
salth ét(meﬂpglsu]é(mtrw hadedi- ma:nJéS -yl u@g@aﬁw&fgmc acid)-1H-tetrazol- 5 -yl sodium

saltgl?,%g%‘/tlli%oﬁg ?Enlnleﬂ ?]gefraﬁﬁ Op 3 ‘&I&S‘ §: ’mW ap g‘%mn% elri,éh—ge%’ahydro—4—

NFET erldlne m ne re
(2-fiolmeylinkthl)- Sjaaildmoeawtmziny3 -pir éfSefhh§e1@b ﬁmgraﬁrihgdrmqnz tmbh'ybas—triazin{%—yl
sod%uaﬁic’sea 1 %gﬁ,}hpé Cl?yg]hox%;;l néer‘h yl a { )H tgttrapzﬁg)ﬁl,?—E‘j‘p?r?dazin—@yl,

and('iﬁzfrﬁﬁbtﬁt&zolo[l,f’b]]@&ﬁﬁmméﬂ}ﬂ means - P( O) R- OR wehrei n each
R is independently H, alkyl, carbocycle,
20het erocycl e, carbocycl oal kyl or
“Hﬁiﬁi}@f{@ﬁy&ing ahdayt asFtaéd he¢th %‘irg hDeS&Hmivﬁtafe%f fgqre Qllyﬁl‘éxﬁglﬁup commonly
yl phosphi nat e - 0- al kyl) or exanp
em@?»(eé) foublegh or Péﬁ?ﬂ? é]i‘Fode%ﬁ’iﬁ’gp 2 KRGS ﬁﬁefaélilw e other
funBRidnsl | dslppenslemt! Yotipoudd KY | ExafplePO6Y Cuh §i6l&IiRCYeduBs include
car bocycl oal kyl or heterocycl oal kyl. Particul ar
tetraliydfoRmg)Y 1o dEpEOYAr aecRky PEDIROYINY benrst oindesifigshess (c.e. TBS,
TBIRS Wby HidiiBydxarhp o0 tfl\!!'%l)ou By Fothd fnaFmW | GrefRland P. G. M. Wats,
exanpl e pheny IsuI]? ? yl sul fanmoyl, for exanple

“Prirtg| GuTamSEinic SIS 27 AbafinaV ISOkFagr ol New York, NY,
199@"1&15&'61@ R, 'ESHQJIA@/ ke PI‘O%{IMTXE‘[%SQH O?&Bﬁr@lg%ﬁltr?? J G. W. McOmie, Ed.,

car bocycl oal kyl or heterocyc . Particular
Pleguph Piesyy Negriowlp SNarl 874 (Chgiiten i, ﬁliKhI/IW @ree@e “PE@chV Kk Gropps in Organic
[ 2 glmﬁ I I
SyIIﬂ%B_s X o Qr{eﬁigaoﬁ%lNZew ‘ﬁ%ﬁ%% 5 Iynéﬁé {ear a#)rl%&}:teg fl¥drox > refers to
a hfdpoxyexamphlstibhenzyithsank OF thy hbove hydsort yf- m*ntamrxg@'foune ans
-NR-502-R wherein each Ris independently H, alkyl,
car bocycl e, heterocycle, carbocycl oal kyl or
“PhHasbaecwocylty) @atptapld) saltsy mdu@dm;h:dce;l @kl bascha@tiepoeats| EPharmaceutically

seepitgt SNAHIHGT ¢ B RRS B FPh i B bRART e e and
properties of the free bases and which are not biologically or otherwise undesirable, formed with
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, carbonic
acid, phosphoric acid and the like, and organic acids may be selected from aliphatic,
cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic, and sulfonic classes of organic

acids such as formic acid, acetic acid, propionic acid, glycolic acid, gluconic acid, lactic acid,
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WD 2009/ 126863PCT/ US2009/ 040165 aryl sul fonandie (i.e
-NH SO02-aryl) for exanpl e phenyl sul f onam de;
w@e@bkgdssul f onam de, for exanpl e benzyl sul f onaPETES2009/040165
5" Sul fonyl " maans a -S02-R group wherein R is al kyl,
pyrﬁzr 21(?100 C 1 ;1%5190%1(& In‘éaﬂ 019 raggc ?ll(())rge;}% léé/l(ri Osl}llccslmg rac1d fumaric acid,
tart&dld(@pllcs uitrﬁo:myd afplartie. acrdeﬂZerbic Iaylld) gluthidic aevdamﬂirmlhc acid, benzoic acid,
sul fonyl.: onyl , fagr exanple. . .
cinfiRuRy b PORE 51 ROPCE Ty | ThepdiRlE o emphanesufonc acid
eth@RzyfosidlatiayHoluediienipiisAicyairdcidahd te sikgd sol vat es
thereof' as used herein neans that conpounds of the
inventions may exist in one or a mixture of salts and
“Phafha¢adtRally0 hdtBptatft® basR XAGHLL sdltsC anaIRINHoRf deti@l froM aRdri it bases
may be substantially pure in one {gartl cul ar salt or,
such cﬁSv sAANY. o Gisgipme | liEuRg gMBININY (CRICRE, GRagngRiurgy iraRyr ENC, copper,

ma®hdse OluSAbMahRs £ HS likel SPREUMBESEBerrt¥EMd ABmonium, potassmm
provi des novel conpounds having the general formula I:

sodjungaleimand magnesum ylts. Rplts dgspyeRiomy a@@cg)élpqtlhfe@ceptable' organic

nori&EE bikes %Q:hﬁeé §alt§ &%R%Y Csle&)ngﬁryh%de{eﬁﬁﬁ/f lcn%mreé NWbstituted amines
substituted wth gr oups

1n01$1é1néélﬂ@€ﬁﬂﬁ’rOGWTﬂ%S@ﬁt@HWQd @mn@ra sctyplrrfgarnmeshwdd@@n ion exchange resins,
sucﬁ ags%:&g la rwﬂy mlf?g c@éﬂﬁ@ 1m£ aﬁk qaﬁllogﬂ%{n%tn?,oethanolamme, 2-

roxyl 0ge€n,

dietéalyl@ylinoetawll tralhdtlgalnsmd, f dagyglohenylaaiikep xlysine, Iargiainp,aﬂltstidiut agaffeine,
proﬁﬂ%) g a%%mm'en cﬁol?@% Ié)g ﬁil ! %}Pﬁ/%ﬁgﬁléntl #l‘ egllug(g%rln o éelt}ry yglucamme
thedublsinbtmlrmds Z)ﬁ)ebanzqnlsz,rldtnh; Ngtltiellmperltﬁmle,alz(ﬂj/mme resins and the like.

|.m dazol rrol £ro
Par%(}:/urlaggf Oﬁ)rgf‘gl(‘)r?(i) 1?11:( Son- l[\I;>/(1rca‘bz 5 é/ Ilsr(%prgp%aérrg%l ' T:tgﬁamme ethanolamine,
tﬁnﬁﬂhﬁﬂieﬂﬁbﬁclo@qexﬁa@né Ich(glrﬁeinécﬁfﬁiﬂnef romthe group

consi sting of Al, A2, A3, A4 A5, A6 and A7:
“Phosphinate” means —P(O)R-OR wehrein each R is independently H, alkyl, carbocycle,
heterocycle, carbocycloalkyl or heterocycloalkyl. Particular phosphinate groups are

alkylphosphinate (i.e. -P(O)R-O-alkyl), for example —P(O)Me-OEt.

“Sulfamoyl” means —SO,-N(R), wherein each R is independently H, alkyl, carbocycle,
heterocycle, carbocycloalkyl or heterocycloalkyl. Particular sulfamoyl groups are alkylsulfamoyl,
for example methylsulfamoyl (-SO,-NHMe); arylsulfamoyl, for example phenylsulfamoyl;

aralkylsulfamoyl, for example benzylsulfamoyl.

“Sulfiny]” means a —SO-R group wherein R is alkyl, carbocycle, heterocycle, carbocycloalkyl or
heterocycloalkyl.  Particular sulfinyl groups are alkylsulfinyl (i.e. —SO-alkyl), for example
methylsulfinyl; arylsulfinyl (i.e. —SO-aryl) for example phenylsulfinyl; aralkylsulfinyl, for
example benzylsulfinyl.

“Sulfonamide” means —NR-SO,-R wherein each R is independently H, alkyl, carbocycle,

heterocycle, carbocycloalkyl or heterocycloalkyl), a carbocycle or a heterocycle. Particular

sulfonamide groups are alkylsulfonamide (e.g. -NH-SO,-alkyl), for example methylsulfonamide;
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WO 2009/ 126863PCT/ US2009/ 040165 1/ (R2)n A5
e (RA A6 A7 wherein Zi is 0, S or NR5
wob@paras6R5 is H or alkyl; Z2 is CH CR2, or NCRES1089/040165
halogen hydroxyl aIkyI acyl or al koxy each
aryp{zlll%(;n%% Sf‘t@lgf:sy )-ary. dfo\%vi e&(h dr O)rinﬁulfgrllpaaﬁ%al‘ e% aral ondmlde for
mmhmkhmhngmhbmmydwoxyl, aIkyI acyl or al koxy each
optionally substituted with hydroxyl, hal ogen, am no,
nitro al kyl, acyl, alkylsulfonyl or alkoxy; and n is
- In a particular enbodinment Ais the ring of

rm la Al. In_a particular odi e n
“S"c‘yfgnﬁf oPRNSE AP RS e ﬁés rF&rbZ%-‘/Cﬁe h“(‘f—ri"%VFIer\Faﬂ?"r‘fycqoalkY For
het@ﬁ@kh)@lkyl; r{b@dhd@niuéfo&yll gioaﬂa Earé lamglsmffonfyp (1r§u I—SOﬁélkyl) for example

rein i S an IS
methylsplfpayl: e pybifomht fora eixgnﬂlﬁ epl%qnﬂ@ul@rlylf o?rﬁ%fvlaulf%l Afor  example
berfIQNIRLN. Z1 is S and Z2 is N, i.e. thiazole. In another
enbodi nent, Ais the ring of fornula Al wherein R2, is
H. I n enbodlnent Ais the ring of formula Al mhereln

ask Saﬂﬁ%&l@dnd s&l@at@sﬂﬁérgﬁf aﬁ&k’@@%@iﬁ means'%hdt %oﬂlﬁﬁmﬁé &gheﬁillventlons

erein R2, is nmethyl. In a particular enbodi nent IS
may pyigy uAQne o p nyxiateteé palis pxbail vegarfiormsA Fosexamglercagpeyfnd Of the invention

| .

el e e Gl BIE L Tl R BRGNS g s of o o
meaahpnmhawf@mbodlnent Ais the ring of formula A3. In

15 an enbodinment, Ais a ring of formula A3 wherein Zi

is Sand Z2 is N, i.e. a thiazole. In another
Theprbedi imention providesanovdl ngmofunfisoraming sheABnaskidorgivin IZ1 is S,

Z2 is Nand R2" is d. In another enbodinent, Ais a

ring of fornmula A3 wherein Z1 is S, Z2 is CH (i.e

t hi ophene) and R2' is

|
(Ra)m X
kN/ v \R1

(Rz)n

I
wherein A, X, Y, Ry, Ry, and R; are as defined herein.

A is a carbocycle or heterocycle ring substituted with 0 to 3 (e.g. n is 0-3) R, groups selected from
the group consisting of halogen, hydroxyl, alkyl, acyl or alkoxy each optionally substituted with
hydroxyl, halogen, amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy;. In a particular embodiment,
A is optionally substituted aryl or heteroaryl. In particular embodiment A is optionally substituted
benzene, thiophene, thiazole, imidazole, pyrrole, N-alkyl pyrrole, pyridine, pyrazole or N-alkyl
pyrazole. In a particular embodiment A is a ring selected from the group consisting of A', A%, A,

A* A’ APand A”:

Ry
— Z2 - N -~ (k e .
~7 ~7 “z, NN
;</Z | - 224\ >: z
Ry’ (R2)n Ry’
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20In a particular enbodinment Ais the ring Ala, Al Db,

A2a, A3a, A3b, Ada, A5a, A6a, A7a,: AlaAlbA2a WO
WQ®9/12686863PCT/ US2009/ 040165 1 Cl Ab5a --'' s- rPEFUS200M040165

Cl A6a """ - Cl ,e A7a In a particular

enbodi ment A isythe ring of fornula A . In \nq;,her
»

enbodi ment A\‘]'fsjﬁ'e ring OT“\/\['
// /\/N /N

(R2)n (R2)n (R2)n
AS A6 A7

wherein Z; is O, S or NRs wherein Rs is H or alkyl; Z, is CH, CRy or N; R, is halogen, hydroxyl,
alkyl, acyl or alkoxy each optionally substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl,
alkylsulfonyl or alkoxy; R, is H, halogen, hydroxyl, alkyl, acyl or alkoxy each optionally
substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy; and n is 0-3.
In a particular embodiment A is the ring of formula A'. In a particular embodiment, A is the ring
of formula A' wherein 7, 1is S and Z, is CH or N. In another embodiment, A is the ring of formula
Al wherein 7, is S and Z, is CH, i.c. thiophene. In another embodiment, A is the ring of formula
A! wherein Z, is S and Z, is N, i.e. thiazole. In another embodiment, A is the ring of formula Al
wherein Ry is H. In embodiment, A is the ring of formula A" wherein Ry is methyl. In another
embodiment, A is the ring A' wherein Ry is methyl. In a particular embodiment A is ring A”. In
another embodiment, A is the ring of formula A' wherein R, may be absent, i.c. n is 0. In another
embodiment, n is 1 and R, is CL. In another particular embodiment A is the ring of formula A°. In
an embodiment, A is a ring of formula A® wherein Z; is S and Z, is N, i.c. a thiazole. In another
embodiment, A is a ring of formula A® wherein  Z, is S, Z,is N and R,” is Cl. In another

embodiment, A is a ring of formula A’ wherein Z, is S, Z, is CH (i.c. thiophene) and R,’ is CI.

In a particular embodiment A is the ring A", A™®, A* A% A® A™ A% A% A™:

S
Ala Alb
N ) _N )
1 o8 Y
S S \=N
Cl Cl
3a A4a
A A3b
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formula Alb. In another enbodinment Ais the ring of
formula A2a. I n another enbodinent Ais the 5ring of

WO 200012@63A3a. | n anot her enbodi ment A is the rpeyUsF009/040165
formula A3b. In another enbodinent Ais the ring of
formula Ada. Xis alkylene, NRAC(Q), NR4C(S
N( C(0) R1) C(oy, 430, NR4SU C(O)NH, =
C(O)NR4, C(Y)NR4| NR4APO or R4P OH) whergin
or al kyl .g4n Aarti cul af iment 1@y
which fornms an am de |inkage between ring A and RI. In
anot her enbodi gent, X is NC( S which fornspa
t hi oam de |inkage between ring A and RI. In another
enbodi ment, X is NRAC(0)NH which forns a urea |inkage

In P efn'b&gmélt%g Rl nrﬁégf RAAND&" Qﬁglﬁe'ir%fﬁt)ocﬁnblﬁ A is the ring of

4C(S)NHV\,h|ch W th orrrBathlourealln age
foriyel ie'e An phatkyr Ambedimmit A s theaigtofi &rmblaodi Inemdthex eingodiment A is the

& e )
ool RN e FpA9EE 1AL AP gy
A ipthe NRgofthendds A“R4 is as defined herein. In a
particul ar enbodinment Y is CHR4. In a particul ar
enbodinment Yis NR In a particular enbodinment Y is O.

X it alkglepa NRL,CW@) ANR £11H)0 B OENR ) Y(D)sNB.SA, mmS(pﬁNﬂ?M@(l@)NH NR4C(S)NH,

G RN R SR R RTRI TET paedhfcgoodiment

X i NRgDl) whith ttaak anl aﬂhfde tliRkag2 Opyvetrthyilg A bMDR @tin hikigher embodiment, X is

N4%{SP§YW f%pnas %Rﬁﬂl%glé Clll %ﬁe deé&%ﬁ?@%l}%@%{ ]gue]élcontg]f: St ngﬁnent X is

NREGOPRHIveiad foyms bl Risdal IinlbRbeideh rity K exy/R,. hahogrn embodlment X is
am no, car boxx am di no, . guani di no car bonyl (i
NR@S%} whight Pyt %‘U% aﬁ)gns gcﬂl;}oure& IRQ;Pge PtV ersy 1 - A and R1 In another
embydich@n xlis N?G{b? Nlo) i.al aKfMdgen M lt\Ifd'“CQO)RE %f(ﬁl@ﬁﬁéﬁhmg therefrom.
acyl am no, sulfanoyl, sul fonamn de, carbocycle or a
het erocycl e; wherein said am no, am d| no, al kyl, acyl,

Y ﬁua.lbgéﬁpyéHRf’l@ fS @d ’S@l &ONRL; Wﬁ’b‘l]éﬁﬁl Rpisoas &%ﬁ&?ﬁa&h In a particular
yl am no, sul f’armyl , sul fonam de, carbocycl e and

emlmh%é’y% CHRs ulpgtriattiglar erpbpdigpenf BriaN Ry Isapaiticyle eagbodiment Y is O.
In W tagrculglaglgg(?d'm rEal’ Qéa%yl In Q%glttlgfﬂ{ll emﬁ(ﬁirg%yﬁ!’ is SO0 boIﬂyA particular
or an am no, al al koxy acy onyl, sulfin
emipilgsgyih 'YnlatS@;z dalab@hc}@héowme@oﬁﬁa@smt:yclrelgtMatdmesﬂy attached to the
ituted with hydroxyl, carboxyl,

pyrp(g %@%}ﬂe&{%&?gﬁ hal ogen, hal oal kyl, alkyl, alkoxy,
alkylthlo sul fonyl, sulfinyl, acyl, a carbocycle or a
heterocycle. WO 2009/ 126863PCT/ U82009/ 040165 In
anot her enbodi nent Rl is selected fromthe group

R, sonkttsd g thd gl@h}kyd>ns1sang:@trdbm,yazéaa)cmyclaomzehﬁeroqmlbl e@ach of which is

bsti.tut ed th h
ort S i PuBPib AR, 1S oty Sie Sl o B rbonyt (i
=0h altfbabﬁﬁyd),,acﬂl zKIySII Saloamiply bulfoalikyl iyl faikoyy, ,aky’:lihki)xatbamoyl acylamino,
reln 1S

| car banp .
ul@m@lr yul Oawlg%&yqa&wwée £ 2 ggem%ﬁ@owg?fmsa\ﬂﬁéw Amiginag afpl. acyl,
sulfbﬁylalslhﬁlllﬁl alkox@! Kl isad, fc’&fHﬂhﬁbyl( hc;@amm&%fﬂﬁn@‘l kthfoMdagdELicBrbocycle
Is Hor alkyl), Ik | sul fonam de (i - -SZaIk?/I
q,\}ﬁ:éqr@iyﬁle Rul?sngPtd? ogqlqp%l}) subétltgtggi Bv(ljt‘lgy]éql(gge@rha}:pakyl hydroxyl, carboxyl,
carﬁlﬁl&?r&c)ﬁ?la%nnd’mﬁkﬁ| RIKSRY, GacR s'ﬂﬂ—fonﬂl I§1}t’lhnyla‘i?)fl}f(l)sphlnate carbocycle or
yl sul fonyl kyl sul finyl xy, al kyl carbanoyl,
het%fP%’ﬁWo@Ptarﬁ ?félon"ﬁlYkagtUPtP%\m}S}ll hydzﬁ%l?d/l athorgn ativere . amino, halogen,
hal GRER AR E Lo AN diKDRES rsQl‘Pc}{&l %lﬁhﬁﬁsic&lt &'@aﬂﬁoc‘y@le 8P4 llle"?é’ll@(!yl:%
substituted W th ami no, ~hal ogen, - hyd roxyl, carbonyl,
or a carbocycle or heterocycle that is optionally
substituted with
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10hydroxyl, am no, hal ogen, hal oal kyl, al kyl, al koxy
or acyl. In a particular enbodinent RL is an

W@piovon@bd y substituted aryl or heteroaryl. | nP@I/US2009/040165
parti cul ar enbodi ment RL is an optionally substituted

In gr}?%%%{)ltefng:é nt S]ubs %e?ec!%? fr n? rtﬁel %rlfl){rl]p:rcons Odl ?Eﬂgl a cach’ocycle or a

Itu
hetgadykclecattagf Vﬁl’lﬁﬂﬂd k)ptﬁmhllym.lbs;tﬁuted Wfth)hjftind»afl H'ialpgdnl, iminbjacarbonyl, nitro,

15Hd f | Hi ' k, |11 LIn ar..
cvefg 1. i ol Gy sbatioedt s b DB . CONR-
alk{IRBhdeilN R is' I or alkyl), {IRMpPamiiNe/(le. -NRCO-alkyl wherein R is H or alkyl),
alkylsulfamoyl (i.e. -SO,NR-alkyl wherein R is H or alkyl), alkylsulfonamide (i.e. -NR-SO,-alkyl

—tC

wherein R is H or alkyl), a carbocycle or a heterocycle; wherein said amino, alkyl, acyl,
alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl, alkanoylamine, alkylsulfamoyl,
alkylsulfonamide, carbocycle and heterocycle substituent is optionally substituted with amino,
halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that is optionally substituted with

hydroxyl, amino, halogen, haloalkyl, alkyl, alkoxy or acyl.

In a particular embodiment R, is an optionally substituted aryl or heteroaryl. In a particular
embodiment R; is an optionally substituted phenyl group. In another particular embodiment R; is
an optionally substituted pyridine group. In a particular embodiment R; is of formula IIa, IIb, Ilc,

10d, Ile, IIf, 1lg, Ih, I1i, TIj, Ik, 111, IIm, IIn or Ilo:

R6)0 R6)o
=
(}(Rs)o (\/7 J/\/>
IIc
—=_,(Rs)o
(Re)o (Re / (Re)
| \
> X
Ile IIf
(Ré)o (Re)o (Re)o
e e NN “\)
H H
Tg TTh i
o (RG\)/O\ . %Rs)o
( =\F >
(RG)O JI\/N //J;/W . 'H\/N
Tj Tk il

16



10

15

20

25

30

5wherein Wis 0, S or NR7 wherein R7 is H, alkyl,

acyl, a carbocycle or a heterocycle wherein said
w@bkwyh268exyl , carbocycl e and heterocycl e are eBCIUS2009/040165

optionally substituted with 1-3 am no, hal ogen

hydroxyl and hal oal kyl; o is 0-3. In a particular

enbodi nrent Wis S. R6 in each instance is

i ndependefRg)y hydroxyl . (Relogen, a[ryg. carboxyl,

am di ne7Sgyani di no, %~ arbonyl ni , ctyano, acyl,
al kyl ]| hal'pal kyl , su|fon sul fi nyQ |ig9xy,
akyl t-hi g ~car banoyl.; hbn1no sul

sul fonam de, a carbocycle or a hefero cle; wherein

sai d am Am, ami di no, Ial kyl, acyl, &ulfonyl, sulfinyl,

al koxy, al kyl thi o, carbanDyI, acylanino, sul fanmoyl ,

sul fonam de, carbocycle and heterocycle substituent is
whapiaiwiad | Y orsNRswhdrdih 86l isVH, tahgyl heat agerbociid &’:’d(béke,rocycle wherein said

ydroxyl, carb |, rbon
alk i wﬁf?rbggyfle’ angﬁ%éfeg)ﬁyae ageLf%/afl? H]g}rongl&.l%@ﬁmnﬁ%fvétﬁ 1-3 amino, halogen,
hy&eXyDQEMalo8IKOE 0iSh8t af DsayEdutir biABddithént BPIsisonal |y

substituted with hydroxyl, carboxyl, carbonyl, am no,

hal ogen, hal oal kyl, al kyl, al koxy, al kylthio,

Rs $HbdcBMMdtancs Ul ﬁﬂd@}ye!nderﬁl?yﬂydroﬁylc a51624Y GhnfhoOfarBoxyl, amldlno guanidino,
het er ocycl e. rticular enbodi nent R6 in each

carpaygl, AWER Gvang, r?ﬂélp @ﬁ%b reloplkply by, | suEY b dlpXy-aphyibio, carbamoyl,
acy@aﬂjngp @ﬁﬂka]zcmogfl tsﬁl@onaﬁ:ﬁ/d%né) car@&‘)ﬂ:le O@l‘liﬂﬂeroc?&% fv@‘f%’elm said amino, amidino,

al kyl'sul'finyl, alkoxy, Kyl car banmoyl ,

Kyl's ny
alkgoadl catbiopllavifinal, iRy | alolihiameybamesd kayvlgmlnpoﬂ&ﬁﬁnd]é; sifonamide,

car%ﬁ&c?? ?X(gllée? rgc{%/c ’sﬁ%{ﬁﬂ%ﬁ}qél g[}t naly]s%r)ﬁiugy(f IFI fhg%{?phaloakyl hydroxyl,

carladxiely egrboryi, rwlan alainhmllyyl ik dxy asale b&ﬁmyll sulfayk ahosphiante rearbocycle or

I S cl
het% %Séireo%lyc 29 1;s{ L(J)Balﬁl %@6 i efi gﬂ opt1 onz‘a/r ?{?Q% S%Stci% agﬁéjdamm? hhalogen
halgatityhajkyh alkogpe alkylthia rsu:ligﬂy sdfinypaeyl, o caabocgcle ar bimtoradyeleor

het erocycle that is optionally substituted wth

hydr oxyl , am no, hal ogen, hal oal kyl, al kyl, al koxy or

In agqytticuldb ehbodimp@r Rj aukah esbedisendepBBlentty hydroxyl, halogen, amino,

d dent | h t | b t t
carl q%% Fl%%e%ganozﬁgﬂﬁ(yftspllf(glgft 8%%@‘?&9’" ’Oaﬂ%lsul%n%u al 0)|<y, la'H:kylcarbamoyl
alkghofRinkig| aﬂ@lﬁlﬂfﬁﬁbmﬂalkyﬁhﬂ@fahﬁﬂenw daetobydle or a heterocycle wherein said

amgtp)ﬂr 3 élcg%r(r)gt%lgyllcxl sa forg/g PF.)}E)Q E)O raﬂiﬂ%} nal oxy, aliylcarbamoyl

alkiﬁamﬁmel ROAGRLIPARA, amyl@nwnamlda bﬁb&w@ymde hét@mgycle substituent is
hol i no, N-nethyl - pi perazin-4-yl, N-acetyl -

Optwrnt} rsabititatorl yith anpipp, ﬂla gon. hy drgpoib| caibonyy ey Cé?‘PPWSIC(Oé h@terocycle that
is obt'l(tﬂdhy LidEORd whE 'H?dﬂ))@m atf?no, HMgg'eﬁxﬁﬁﬂahéﬂ @ﬂﬂ/ln fkoxy or acyl.
met hoxyet hyl am no, di'met hyl am noet hyl ani n
nmor phol i noet hyl am no, nnrphollnopropylan1no
In @yd:rﬁ&}ldr%hﬂod%mgﬁq{ Sy %Eﬂe‘hh@nﬁg 119 E&Ryllls J‘%tlonally substituted alkyl (e.g.
I ' m dazol e- et hyl ani no, I m dazol e- propy
methyly| amﬂmgromthgl pldemyhyéamm@)ethyé,l k;glmalﬂinakmwl ( e mgprpholinomethyl,
el [ US2 1
th1o|qll_1dé)[@{0y R@gar %loﬁ nI ) gal %gy ¢ g qge%llogé)o %érbonyl (e.g
momﬂl@lpwbahmybsauétﬁf]@,ny h¢tenoe)t¢i,ct @el gamomj@h]h(f @hgnbt,hyl piperazin-4-yl, N-acetyl-
di met h osul f no eth
pmﬁnﬂn4Q§e?ﬁ;?%ﬁ#%€gﬂlfongkﬂgmn hogbéihylaﬁw/%gbofon
hydﬂ@dyhthxlymrmpyhﬁﬂmmﬂiylaimwl ,dimethylaminoethylamino, ~morpholinoethylamino,

t hyl sul fonyl et hyl am posu
mo&%l&ég (ﬂ)\él AN ¢ Iptyﬁ{)lil(g] g ogﬁfllrbgﬁ#{?g SUPIP%VPIHO imidazole-ethylamino,
imiBAle oy a@ ) aaryiamsisl (E@nplenyldmino); alkylcarbamoyl (e.g. dimethylcarbamoyl,

lfenzylamino,
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5hydr oxypr opyl am nosul fonyl ); or sulfonyl (e.g.

nmet hyl sul f onyl, et hyl sul fonyl, am nosul fonyl,
walresettegbam nopr opyl sul f onyl , N- et hyl - pi per azi PEBU§1005W0165

| f onyl, nor phol i no- 4-yl - sul fonyl,

trlfluoroneﬁhyl

i btﬁ?lammo?qrboinx ano?{ﬁisul?aw Iyi : C(:e,lga? orpgfaanr OsU fonﬁgb 1q)ur£r?am1nosulfonyl
dinepiylaohaisbljonglibst i t ut edmibﬂlymﬁmioethlyh anot herhyrlmxyetmuzhﬂmosulfonyl

N AT TR T T N X ——
imi@pblc@nitituyeds ubst ipfdpylaﬁhlrﬁﬁlyfon{(lﬁ g. &@&ﬁoyifproﬂyeﬂﬁﬂ)éhlfonyl, n 2-
hy {}%ﬁg{gg{f glrag 16% I‘O(BLFB dllgl’lfgg tgpﬁlgwyfsyl?%éﬁ%yfsgg(l)rl% anlliﬁosulfonyl,
dmﬁﬂ@mrﬁﬁo@wpgl@ulﬁﬂfsapdl neflethRlpip&raid @ yDsudafylOf  fdfphulig-4-yl-sulfonyl,

la. ILn such enbodi nent R6 may be al koxy 15and o is 1,
“ﬁQOWPmﬁwhngWpcular Ila groups are Ila- |11a28: Owe
Hal 11a211a311a4l11a5 C 2011a6l1la7Has11a9Hal

In a particular embodiment R, is H. In another particular embodiment R, is optionally substituted
acyl. In another particular embodiment R, is optionally substituted alkyl (e.g. methyl). In another
particular embodiment R, is optionally substituted acyl (e.g. acetyl, benzoyl). In another particular

embodiment R5 is an optionally substituted aryl group (e.g. phenyl, benzyl).

In a particular embodiment R, is the group of formula Ila. In such embodiment R¢ may be alkoxy

and o is 1, 2 or 3. Particular ITa groups are Ila’ - ITa**:

OMe OMe OMe OMe
O/OMe OMe OMe i
""" - i oMe oM
OMe
IMa! 11a> IIa° la* 1Ia°
Cl

,,,, Q Cl NO

IIa® 112’ IIa® 112° 1al?

18



WO 2009/ 126863PCT/ US2009/ 040165 Cl

ita2lita22ita23ita24Ha25 Ove 10lia26ita27ita28 In
waewvhaseparti cul ar enbodi nent RL is the groupP@Ff/US2009/040165

formula I'lb. In such enbodi nrent R6 may be al kyl or

hal oal kyl (e.g. CF3). Particular Ilb groupg are Ilbi -
I'1'b3: WD 2009/ 126863PCT/ US2009/ 040165 Inla particul ar

par t§
I n such

enbodlnent Rl is the group of.fornula He.

enbodlnent 0 may
IMal!! Ial? Ial3 a4 al?

| o
@ O O L X
ffffffff c 7 NHAC

Ma't Ma'’ Ia'® Ia" Ia”
5
NH(CH,)sNH, CF3
OEt
fffff NO, 7 : :NOZ g CF,
NO,
IMa?! Ma?? Ma? IMa?* ITa®
,,,,,,, ~ Cl
OMe
10 I1a% 11a?’ 11a?®
In another particular embodiment R, is the group of formula IIb. In such embodiment R¢ may be
alkyl or haloalkyl (e.g. CF;). Particular IIb groups are IIb' - IIb’:
CF C
o Q g
’’’’’ N X X
15 IIb! IIb> Ib*
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5be 0. In another particular enbodinment RL is the
group of formula IIf. In such enbodi nent o nay be O.
WO pooanasker particul ar enbodi nent Rl is the grBCpU8$009/040165
formula I'ln. In such enbodinment o may be 0 or 2 and R6
may be al kyl or aryl. In a particul ar enbodi nent,
group IIn has the fornmula IIni: 10 PhN 1 [1Ini I n
In speotidodr cpbedimatt Rais thergrodh ofefotmuRiLI¢. SIntstweh agrbodipeof W may be S and o

. f la Ila, | h dj t be 0 150r 2 apd
s g Ry BB R BP T ReGTTC [ bRt PR AT oA ST RREent o may
be @r BURcthérpalRslat idbddniditiR ais tHeQztoupNf formula.Ile. Th st¥h embodiment o may

be 0.

In another particular embodiment R, is the group of formula IIn. In such embodiment o may be 0

or 2 and R may be alkyl or aryl. In a particular embodiment, group IIn has the formula IIn':

Ph NY
| N

-

IIn'

In another particular embodiment R, is the group of formula Ilo. In such embodiment o may be 0

or 2 and R may be alkyl or aryl. In a particular embodiment, group Ilo has the formula Ilo':
/
/N F
A
<7 "N
Io'

R, is halogen, hydroxyl, alkyl, acyl or alkoxy each optionally substituted with hydroxyl, halogen,
amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy. n is 0-3, for example 0 or 1. In a particular
embodiment R, is hydroxyl. In a particular embodiment R, is alkyl or alkyl substituted with
halogen, methyl or trifluoromethyl. In a particular embodiment R, is acyl, for example alkanoyl
e.g. acetyl. In a particular embodiment R, is halogen, for example Cl or F. In another particular

embodiment R, is alkoxy, for example methoxy or ethoxy.

R; is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide,
sulfinyl, sulfonyl, a carbocycle or a heterocycle wherein each alkyl, acyl, alkoxy, alkoxycarbonyl,
carbamoyl, alkylsulfide, sulfinyl, sulfonyl, carbocycle and heterocycle is optionally substituted
with hydroxyl, halogen, amino, nitro, alkyl, acyl, sulfonyl or alkoxy. In a particular embodiment
R; is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide,
alkylsulfinyl, alkylsulfonyl, a carbocycle or a heterocycle wherein each alkyl, acyl, alkoxy,
alkoxycarbonyl, carbamoyl, alkylsulfide, alkylsulfinyl, alkylsulfonyl, carbocycle and heterocycle is
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Hol 20R2 is hal ogen, hydroxyl, alkyl, acyl or al koxy

each optionally substituted with hydroxyl, hal ogen,
waeiono268s t ro, al kyl, acyl, al kylsul fonyl or aP&DK§20091040165

is 0-3, for exanple 0 or 1. In a particular enbodi nent
optlonaltlifl %1%%‘[9 (e)(g%tlt ha?roaylpﬁ‘atl#eﬁg nglraoéenq‘:%) %PW laclezlkylsulf%ngflyor alkoxy;
while inf i L(Domcﬁ’retlhw partidnlaa emhdiduinﬁml Ry iséhatogeh (B@W) R@rbogyl, or optionally

suolibe IR, B TR RER g B tioegerigt e

metlﬁoxﬂcﬁkbal{}ﬂ))t d’l’t&ﬁrb@tﬁdi}tl I(é:gl |d&ﬁet%5ﬁﬁb@ﬂfﬂd&'ﬁﬁ§ IR2 paficalakK@xtbdiment m is 0,
t hoxy t hox s hal ogen,
ie. It}ﬁf H’rag n@%‘f fwlcul?fl %%Odmﬁgw s 1 k oXY,

alkoxycarbonyl car banoyl , alkylsulflde sul finyl,

sul fonyl, a carboc cle or het erocycl e wherein each
In aaﬂaktwular glglwdlmeé]p K:Bgepoungq ?(fd%@%%w rep&ﬁg%%ﬁﬁ/ﬂle general formula Ib:

al kyl sul fide, sulfinyl, sulfonyl, carbocycle and

het erocycle is optionally S bstituted 30 with

hydr oxyl , hal ogen, (RQ. T ' acyl, sul fonyl

or alkoxy. In a partlcui% podilgent R3 i s hal ogen

hydr oxyl, carboxyl, alkyl,

al koxycar bonyl , carbanoyl, A

al kyl sul finyl, alkylsulfonyl, a garbocycle or a

het er ocycl e wherei n each aIkyI 3%ﬁ# al koxy,

al koxycar bonyl , car banoyl , aIkyIsuI i de,

al kyl sul finyl, alkylsulfonyl car bocycl e and

het erocycle is WO 2009/ 126863PCT/ US2009/ 040165

optionally substituted with hydroxyl, hal ogen, am no,
whegpin o RiglRkapid m aiey defiicl ipistn ang iy fis sfogam. k bxap: cnipslimentpompounds
of thd iferdt@n Bavel e Qen%f fobh & an@10R ‘Nlﬂ@@t In B%hélsbnﬁ)%hl%ﬁtn compounds

(e F), carboxyl, or optionally substituted alky
mf@éﬁgmmﬁﬂlﬁVHQlﬁ@drmﬁ$ﬂethyI di met hyl ami nomet hyl ),

al koxycar bonyl (e.qg. nethoxycarbonyl) or car banoyl

(e.g. dinethylam nocarbonyl). In a particular
In gwihedpatinglamemimdinensi compour@s iof tiEbmeention lare epesdngad by the general
fOngﬁgtmcular enbodi ment mis 1-3. In a particular

odi ment, conpounds of the invention are represented
by the general formul a |

wherein X, R;, Rg, m and o are as defined herein; Ry is a halogen; and ring B is a carbocycle or
heterocycle. In a particular embodiment Rg is Cl. In a particular embodiment ring B is phenyl or

pyridyl. In a particular embodiment X is NR4C(O) and R, is as defined herein.

In another particular embodiment, compounds of the invention have the general formula Ic:
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10l b wherein X, RI, R3 and mare as defined herein and
R8 is hal ogen. In an enbodi nent, conpounds of the

W0 posen2dsen have the general formula |b and X i BCTMBEIO®/040165
In further enbodi nent, conmpounds are of formula | b and
R3 is Hor nmethyl. In anothgr particul ar enbodi nent,
conpounds of the inve@gkgg\are represented by the
general formula | b': | By in X, R3, R6, mand o
are as defined herein; R8 is a hasogen and ring Bis
a carbocycle or heterocycle I particul ar
enbodinent R8 is . In a partlcqu{ enbodi ment ring B
i s phenyl or pyridyl. In a partlcular enbodi ment X is
NRAC(0) and R4 is as definedlherein. 25In another

wheg@ﬁlt)t CR{! Rl alﬁﬂiﬂ%gé &E&hne&%f?uﬂg% Qflbotdnﬁ\en't Q:\ﬁ%{%dn@p omg fnvention

t he genera formul a :
havp @@%em@la‘@@@@%@@;z@ow@m 65 a fugther ewhedimint, oompRands R of formula

Ic 0%, DR End }?ylgﬁjﬁlnse@ ferein. In an enbodinent,
S

conpoun e invention have the general fornula Ib
and X is NR4CO In a further enmbodi ment, conpounds are

of .for and. R3 | s H mis
In a]nother r‘PO i:{]ﬁl:ul%r %nél?‘otdlln&eu arm%or%l doqrth Pven}/lon ﬁl ave thg genefra f%rmuila 1d:
i nvention have the general fornula Id \ (RBA)ymlI

| AN
(RS)m_k P

N

z—=Z

AL

N

X\R1
Id
wherein X, R, R; and m are as defined herein. In an embodiment, compounds of the invention
have the general formula Ib and X is NR4CO. In a further embodiment, compounds are of formula

Id and R; is H, Cl or trifluoromethyl and mis 0 or 1.

Particular compounds of the invention include, but are not limited to the following:
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NN ' INNJ-- X- RLr cl 10ld wherein X, RL, R3 and m
are as defined herein. In an enbodi nent, conpounds of

W@ b@fiizesent i on have the general fornula | b andPXI/US2009/040165

NRACO. In a further enbodi nent, conpounds are of
formula Id and R3is H O or tnifluoronethyl and mis
O or 1. 1pParticular conpounds of the invention

i nclude, b are not limted to the fo WO
2009( 128 US2009/ 040165
O
HN
6]
/ \
_ - 7\
N N N
CFj N =
FsC CF3
C
— 4 Cl
/ —
\ N o} )
HN \ N 0
OMe HN
/7 S
MeO /
O
6
Cl Cl
— e
/ N o)
\ N O HN
HN 1\
7/ \ N=
N—
CFj4
8 Cl
Cl -
— \ ./
\ N o}
N 0 HN
HN . / \
//, 0 N=
CF3
10 Cl
Cl
HN
7\ _ o
—N (0] N HN
HN \_4
7 N\
/ )N N=
o) CF,

23



a c

WO 2009/126863

11
cl
/
\ N o)
HN
7 N\
N
-
\
13
cl
/
\ N o)
HN
7 N\
B
)
15
cl
/
\ N o)
HN
7 N\
()
17
cl
\ N/ o)
HN
/\
N—
gNH
HO
19
cl
N 5
HN
Vi
$=0
_/

24

12

14

16

18

20

PCT/US2009/040165
Cl
/
N 0
HN
% \N}
HN
Cl
y/
N 0
HN
7 N
Cl
Y/
N 0]
HN
7\
N—=
gNH
<—N
o/
Cl
/
N 0
HN
P
/S:O
FsC
Cl
/
N 0
HN
cl
/
N
\



a c ad aa ad

WO 2009/126863
21
cl
/
\ N o
HN
2N
— / N
N O
_/
23
cl
/
\ N o
HN
7 N\
— / \
N  N—
S
25
cl
- 0
HN
/\
N S
/
27
cl
/
\ N o
HN
O
29
cl
/
\ N o
HN

N

25

22

24

26

28

30

Cl

Cl

Cl

Cl

Cl

PCT/US2009/040165

H

H

H

H

H

=z

=z

=

=

=z

Cr

J

N 0]

(

)

N N—

C

o 0

N/,
4 4>7
\
HN



WD 2009/ 126863PCT/ US2009/ 040165 CI Cl
WD 2009/ 126863PCT/ US2009/ 040165 CI Cl

WO 2009/126863
31
/)
\ N
33
/
\ N
35
/
\ N
37
/
\ N
39
/
\ N

Cl

Cl

Cl

Cl

Cl

HN

HN

26

32

34

36

38

40

acd

Cl

Cl

Cl

Cl

P

HN

ad

CT/US2009/040165

Y
e}

S/

/S_N H2

(oI}
[e]



ad WO 2009/ 126863PCT/ US2009/ 040165 ClI Cl cad
ad
WO 2009/126863 PCT/US2009/040165
41 42
cl cl
/ /
\ N 0 \ N o]
HN cl HN cl
7 N\
Cl
43 44 cl
cl —
— /
p \ N 0
\ N 0 HN
HN F /) )
72\ 7
45 — 46
cl
cl —
— /
) \ N 0
\ N 0 HN
HN Q
3 52
cl \s\ﬁo Me
Me
47 48
cl
cl —
— /
\ 7 \ N 0
N 0 HN
HN NH,
7 N
R O_
49 50
cl
cl —
— /
74 S \ N
\_/ N%\N NH
H (o] Q /
[) o]
—0
51 52
FsC ~C!
cl |
/
\ N N, o
HN HN
CFs b\OMe
MeO

FsC

27



CC WO 2009/ 126863PCT/ US2009/ 040165 CI ClI 203i 204
NONO HNCIHNCI CI NH -\ Z /N ( NH2 C

WO 2009/126863

53 F3;C N Cl

N NN
| N
N,
O
HN
CF3
F3C
55
Cl
Y/
\ N 0O
HN:
0,5—N N—Me
57 Cl
/
\ N 0O
HN
N
()
TOZ N
HNJ
59 Cl
/
\ N 0
HN
1
\_/NH

28

56

58

60

Zx

PCT/US2009/040165

HN

0
HN
7/ N\
»
-
\
Me
0
HN
7/ N\
0]
NH



c
-S.-\-NO\/ 11'0 0 Cd
WO 2009/126863
61 cl
\ N/ o)
HN—i
TOZ Q§O
HNJ
63 cl
/
\ N o)
HN—j
\ S0,
0,8 _NH
65 Cl
/
\ N o)
HN
1
Meo\/\/NH
67 Cl
/
\ N o)

Meo\”/\/’LH
(0]

29

62

64

66

68

acd W 2009/ 126863PCT/ US2009/ 040165 Cl Cl

PCT/US2009/040165
al
\ N/ 0
HN
7/ N\
)
-
):o
al
\ N/ 0
HN
/N
e
HNJ_/
cl
Y/
\ N 0
HN
7
NoS-NH
cl ©
Y/
\ N 0
HN
7
J
HO



a c ad

cc /[ ad
WO 2009/126863 PCT/US2009/040165
69 Cl 70 Cl
/ /
\ N 0 \ N 0
HN HN
7/ N\
HN = 502
KOMe E ILH
HO/\/
71 cl 72 ¢l
/ /
\ N 0 \ N 0
HN HN
7\, /' N\ _g
N—N

O/_\NJ
73 cl

__/
74 cl
\ N/ o) \ N/ o)
HN HN
7\ 7\
N= N=
<H | NH 0
\N:’\) [Nj
o)
Cl 76 Cl
\ 5 \_/ 5
HN HN
- ~
_ O
HN N
N\ TOZ
HO\/\/NH

30



ad ad ad ad
WO 2009/126863
77 Cl
\ N/ 0]
HN—j
B
s
79 Cl
\ N/ 0
HN
7/ N\
HN
- N\_oH
81 Cl
\ N/ 0]
HN
\
0,5—NH  N—
83 Cl
\ N/ 0]
HN
/\
=
NH
M\
(0] N
__/
85 Cl
\ N/ 0]
HN
7\

31

78

80

82

84

86

PCT/US2009/040165
cl
/
\ N o)
HN
7\
—N
NH
MeO—/_
cl
/
\ N 0
HN
\
OZSX/N_
cl
/
\ N o)
HN
7 N\
HN
xOMe
cl
/
\ N o)
HN
cl
o)
AN
cl
4
\ N o)
HN
7/ N\
cl NH



aaaaaadad a c a c

WO 2009/126863 PCT/US2009/040165

g
ja

87 Cl 88

=
x

Cl
89 Cl 90
SZ0N o0

\_/
HN
Cl
\_/
HN

0
N\
N
C
0
\
N
|
_N

HN
/7 N\
Ccl cl NH
91 Cl 92
— Cl
p —
\ N 0 \ 7/
HN N 2
HN
7/ N\
cl NH
\) Ozs_
HO
93 Cl cl

F,C
/ 94 3 <\ /> z ?
\ N 0 N AY (0]
HN
7 N
cl —
CF5
cl Cl
95 — —
FsC / cl /
\ N 96 \ N o
HN
7
CFs

32



acd WO 2009/ 126863PCT/ US2009/ 040165

ad
WO 2009/126863
Cl
/
97 \ K o
Cl HN
7 N\
CF;
Cl
O /
99 Vel o
HN
7
CF;
Cl
O /
101 _ /7 N\ o
HN
7
CF;
Cl
103 o
/
\ N O
HN
7/ N\
CF4
Cl
==,
105 \ \ o
HN
/7 N\
CF3
Cl
/
107 \ K o
HN
7

33

98

100

102

104

106

108

acd ad

PCT/US2009/040165

HO \

\o

6
6
. @Q

Cl

CF3

n



cl d ,SS NN 0--11 0 ,S-N NH O
WO 2009/126863
cl
/
109 N\ N o 110
HN
NH
o)
7
cl
/
111 N\ N o 112
HN
NH
o'
7
NH,
cl
/
113 N\ N o 114
HN
NH
d
2N
NH,
cl
/
115 \ N o 116
HN
NH
o )—
cl
/
117 \ N o 118

34

\\

0 Cl Cl
PCT/US2009/040165
Cl
/
\ N @)
HN
NH
(@)
7N
O_
Cl
/
\ N @)
HN
NH
(@)
7N
O_
Cl
/
\ N 0]
HN
NH N—
© \ 7
Cl
/
\ N O
HN
NH
S N
Cl
/
\ N



a c a c a /s o \Woa a d

WO 2009/126863 PCT/US2009/040165
Cl Cl
/
19\ o 120 O_Q
HN Cl
N N—
d
Cl
— Cl
/ —
121 \ N o 122
\ /
HN Cl N
HN
N N —
O / (@] N N—
Cl Cl
/ /
123 \ N o 124 \ N o
HN Cl HN Cl
N O N O
(0] / 0o _/
Cl Cl
/ /
125 \ \ o 126 \ N o
HN Cl HN Cl
N NH N NH
(e} (e}
Cl Cl
/ /
127 \ N o 128 \ N o
HN Cl HN Cl

NH —N NH N=
0 \ 4 0 L@

35



ClCl 301302/ NONO / HN HN /1\1 HOI\J -H(N)---( 2
WD 2009/ 126863PCT/ US2009/ 040165 Cl Cl

WO 2009/126863
Cl
/
129 \ N o
HN Cl
N
7\
NH
o}
Cl
/
131 \ i o
HN Cl
/\ 0O
N S<
d “~—"0
Cl
/
133 \ K
HN C
\\NN
NH O
Cl
/
135 \ N

HN C

%

S
NH
Cl
137 \ 7
HN C
N.
Z N
/N—/J
NH
cl
/
139 \ N
HN
NN
\ /
NH
NH

PCT/US2009/040165
cl
/
130 \ N
HN
7 N
NH
Cl
/
132 \_{

HN C

N )
\/S\\;o
o)
cl
/
134 \ N
HN C
N
\ O/N

Cl

136 \
HN c

Cl

138 \ 7
HN C

/Z
W

z
I
(]

Cl

140 \
HN

36



HNHN

cad HNHN CI CI

a c

PCT/US2009/040165

WO 2009/126863

Cl

Cl

N~z

142

N~z

141

Cl

HN

Cl

HN

C

z

O

I

Cl

Cl

Nz

144

Nz

143

Cl

HN

Cl

HN

NH

N

Cl

Cl

N~z

146

Nz

145

Cl

HN

Cl

HN

NH
OH

o)

Cl

Cl

Nz

148

N~z

147

HN

Cl

Cl

~z

150

Nz

149

Cl

HN

Cl

HN

37



cl d ad HNHN Cl Cl
WO 2009/126863
Cl
/
151 \ K o
HN Cl
NH
O
\_\—o
\
Cl
/
153 \ K o
HN Cl
NH
¢
¢ OH
Cl
/
155 \ K o
HN Cl
NH
O
S
\=N
Cl
/
157 \ N o
HN Cl
NH
d \
Cl
/
159 \ N o
HN Cl
NH OH

a c

152

154

156

158

160

38

PCT/US2009/040165
Cl
/
\ N O
HN Cl
NH
N
OH
Cl
/
\ N O
HN Cl
NH
¢
& o0—
Cl
/
\ N O
HN Cl
NH
S
NVNH
Cl
/
\ N O
HN Cl
-
N
9 AN
Cl
/
\ N O
HN Cl
/_/O_
NH
O



HNHN WO 2009/ 126863PCT/ US2009/ 040165 Cl C

Conpounds of the invention may contain one or nore
W@egaopireissd ¢ car bon atons. Accordingly, the conpCUOsz09/040165

may exi st as diastereoners, enantioners or m xtures

thereof The syntheses of the conpounds may enpl oy

racenates,\di ast ereoners or enanti onejs, as)starting
1 tegia S 5interrrediatea2Di§tic
onpoumids h separated by c ?onat--<ap 6. 0P

crystallizath hods, Simlarly, enantionB¥i%

m xtures may be arated using the sane techni or N
ot hers known in rt/ Each of the asymetric bo N

these configuratighs are within the scope of the ©
i nventiong 10The invention al so enconpasses prodrugs
of t co nds descri bed above. Sui &kl e prodr ugs

1g3ncl {dey am no-protecting gpf cayboxy pt ect i ng
gr oups ™hi ch\ar @ rel eased, for exanpl € Mydro vz A, to
yield the pdfent cbnpoupd~under physiol ogic "
conditions. A pdrt\cul ar_cl ass of prodrugs are
compounds in wh a nitrogen atomin an am no, y
am di no, am noal ky pam no, i m noal kyl eneam no or N
guani di no group i 8§ substituted with a hydroxy (OHJd

arcl 15 al kyl carbonyl (-CO R) groupflan

group,
al ko r Il (-CO-OR), an

16acyl / al%pxycarbonyl (- Coos R- oup
wher e is a, oval ent or divalent group ang\a

defi ned above o group having the formul a

-C(0)-0- CP1P2- | kyl,, where P1 and P2 are th Me  OH
or different an re H- 1 ower alkyl, |ower alkoxys

cyano, hal o | ower Wyl or aryl. Prodrug conpounds VA

be prepared by refcting the conpounds of the inverftion

descri bed®above with an activated acyl 28\conpound to
bond/a \i g:?en atomin the conpound 6T\t h vention
1670 t Rearkhoflyl pof the activateddtcyl\ cénpdurd. o
Sui t abl e actiynvad edcicar bonyl conpounds cont ai ana
| eavi ng group bonded to the carbonyl carbon and
i nclude acyl h es, acyl am nes, acyl pyridint
salts, acyl al koxi\des, in particular acyl phenoxides
such as p-nitroph: oX¥ acyl, dinitrophenoxy acyl, N
fl uorophenoxy acyl”, and difl uorophenoxy acyl. The NN/N

reacti onsciare generally exothermc and are 25 carried

out im8 ne sol vents at reduced tenp tu such as
16978 §o 50 C. The reactiong;@re syat | so
carri ou n e presence of an inofghanic sePsuch

as pot assi umitak boRlat e or sodi um bi car bonat eHNoK a!
organi ¢ base su s an am ne, including pyrid
TEA, etc. One er of preparing prodrugs is
described in USSN 8{84%,369 filed April 15, 1997 YN wH
g g
Cl cl

Cl

171 \_/ 172\
HN Cl HN

Z
O
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WD 2009/ 126863PCT/ US2009/ 040165 (corresponding to PCT
publ i cati on W9846576) the contents of which are

WO pwonp@siat ed herein by reference in their entPEEUS2009/040165
SYNTHESI S 5 Conpounds of the invention are prepared
using stagxdard organic synthetic techniques from

commerci al
17reag-ntn Wi | |
r ocedir es™-epl

the inventi omN-w | |
substituents pr nt
protection and
required as is st

prepared by a Neg

&

heme 1:

avai l abl e starting materials and
be appreciate
ed in the prep

scheme 1
rom de (or altern% ively

ihat Sy
at i on—rof i\
depend on the particular HN
in a conpound and that vari
epfotection 10 procedures may b&__
dard in organi c synthesis. AN
Compounds of the imvention in which Y is absent nay_“\_\
iﬂm coupl ing procedure according to

the foll ow ng genera?:&n
whi ch the pyridyl zinhc b

N

la in Qk/N

pyridylzinc chloride) is reacted with an i'gdo or brono
subsyi t) ing Ato give the final [forg gnc | a.

178 t eMn =14, eonpounds |a of thA2 in\efti dnsmayobe
prepared usi Suzuki coupling reaction of H&
boryl ated ring o provide direct 20linkage bet n
the appropriate& pyNidyl and ring A according to{scheme

2. schene 2
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25A hal ogen-substituted ring Ais reacted with a boron
ester such as pinacol diborane in the presence of
wadovazhisen cat al yst such as PdCl2(dppf) and t heCT/US2009/040165
resulting boronate ester is heated with a 2-
halogen qybstltuted pyri dine and a pall adigpm cat al yst
al conpound la of the inyention WO
| 2009(12p @o / US2009/ 040165 Coqpounds g @
i A{whjoch Y is NR4 may prepared by—gal |@di um
i ofl of hal ogen-substituted r HNgXA With
the desired 2-a opyFiNji ne according to schene
5scheme 3 Co nds he invention in whic i's
NRACO nmay be prepa b e general schene 4 in |G
am ne-substitutedgfing Ais reacted with the desirgd
acid chlogide A-C(0)-RL. schene 4 Al ternatively,
such 0 s may be prepared fromb DC)eat al yzed

. b i
1860UPR N c%r oxy 186 \ I\T o

HN Cl HN
OH

NH N

catal yzed amt

Cl Cl
/ /
189 N\ o 190 N\ o
HN Cl HN Cl
OH
NH NH
i 750
Cl Cl
Y
191 N\ o 192 N\ _¢ o
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15 substituted ring Awth an am ne-substituted Rl
group, i.e. RL-NR4H. The sanme schene nay be used to
WEe@pare6: hi oam de conpounds of the inventi on, PCT/ES20%9/040165
is NRAC(S), by enploying an appropriate thio acid
chloride {(d-C(S)-RL in the acylation steps  Conpounds
a

of the.in ion in which X is C(0)NR
1 i m \ar pared by reacting 224 20am
I ng AN t c@r boxy-substi t ut Rl §

catal yst ac ng to schene 5. schene 5 WOHN
2009/ 126863PCT/

i.e. Xis C(S)NR4\ by, eqploying an appropriate thig
aci d-substituted ri n%@g. -C(S)OH) or by 4
converting the am degw Nh A awesson' s reagent. .

5Conmpoundg of the invention in which X i scNRAC(0) NH

may re ed according to the genera

chene 6 by
195eack\ e-substituted ringidw t\o ro riate
i socyanate Rh-NEO. Schene 6 (R3)-11-NRAM R NGO 0
(R2)n 10 Theé™ake schene may be used to prepgl’\'e
ds\jof the invention, i.e. Xis / Y
te
O

t hi ourea conpo
NH N=
=

NRAC(S)NH, by e
R1-NCS i n pl ace of

oyi ng an appropriate isothioc
fe i socyanate R1- NCO

o)
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15Conpounds
be prepared
WO 2@et12a8¢e an

of the invention in which X is NR4S02 nmay
according to the general schene 7 by

am ne-substituted ring A with thePCT/US2009/040165
sul fonyl

appropri ate chloride R1- S(02)Cl in the
presence f a non-nucl eophilic base such 2p TEA or

di i sgpr.op hylam ne to formthe desi
yzcheqe mpounds of the |n§§pt|e '
R4SO—ar e 1 | @rly prepared usi'ng the-mpp

sul finyl chl e RI-SOC instead of the suHNofyl C
chloride R1-S(0 1. Conmpounds of the invention i ng
the structure o rmula Ib" in which X is NHCO e.

formula | b") may
scheme 8 in whichg
herein and Qis O,
wherein Ris an acti

@y epared according to the geneial,

, mand o are as defined g _

r I; Q is halogen, OH OR W
ng group; L is Br, | or OTf 1

(e.g. 0-502-CF3): WD 2 /126863PCT/U82009/040165 NH,
Schene 8 ¢l The zinc halide pyridine reag@ t (a) is
r eact/eeh Wi A=\ 2- chl oro- 5-ni tr o- benzene (b) in a
208egi {hi §g5>in reaction in theogpre
sui t able cata such as pall adi um
tetraki s(tripheRylphosphi ne) conpl ex (Pd(PP
particul ar enb nt, the palladi um
NH NH
O — o) =N
N \ 7/
C
C
207\ o 208 O_Q o
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10 tetrakis(triphenyl phosphine) catalyst is stablized

with triphenyl phosphine (PPh3). In a particul ar
wepiodrasent Qis Br. In a particular enbodi meneCL/UB2909/040165

In a particul ar enbodi nent, the coupling reaction is

per f or medyfrom about 50C to about 60C. Th%

ni trobenze reagent (b) nmay be obtai ne
cti e correspondi ng a (i
2j@hlor N5- n oa®@ line) in an agg %us S bd

solution w tN-=sOdi 8m nitrite and di spl aci ng WN arf' L
group (e.g. wt , KBr). In a particular enbo nt,
Lisl. In a pa ul ar enbodi nent the reaction
performed at |ess {han about 15C. The resulting
i nternmediate (c)—ks uced, for exanple with Fe,_ Zn %
or SnCl2 in presepc/of acid to 20 gi ve the an1ne£50 AN
internedigte (d). In a particular enbodi ment,
22 2\ (Cc) is reduced with Fe, f=s raA ]
of AcOH in EtOH Ipj@ pati @
£rnediate (c) is reducedNwi tt
pr esence of AcOH in EtOH. In &N
parti ucl ar ewbqals-nt, intermediate (c) is redug
with SnCl2, for\exanple in the presence of HCL i

exanple in ths

0
EtOH. In a particulag=Cnbodi ment the reduction N—&=0
reaction is performed at about 60C. 25 WD /N
2009/ 126863PCT/ US2009/ 040165 Final ly, |nt§ nedi ate (d)

i S rgacyed th an activated acid (e)/TO d fina

2ldonmpau Iy a particul ar edbbdi ne o
activated acgy e) is an acid halide (e. g Quni-g
chl oride) or achiyated ester (e.g. Q is OEDC. a

particul ar enb the final reaction is perf

at about 0C 5 gghpounds of the invention inhr{Qit
the hedgehog signaliMg Afld are useful for the N
treat nentcof cancers associ ated with aberiant hedgehog

si gnaking, r exanpl e when Patched fabls t or
2flghadgqu represses Snoothe? c/
I oss- fu i o) phenotype) and/or mh ened is

active regar'tll ¥ Patched repression (SWDHN
gai n-of -functio enotype). Exanples of such 1
cancer types in e basal cell carcinom

neur oect oder mal tuwogs such as medul | abl ast ona,

NH
meni ngi ong, henang|o¢a¢wglloblastona pancreatic >\NH

/
adenocar ci noma, squa \/B | ung carcinoma, small-cell N\/)
I ung carcgnoma, non-small cell lung carcippna,

chon sar , breast carcinomn, rha ny rconma,
esofha ncer, stonach can 5 {|I act

2 23 i i g % /
ancerN re carci noma, thyroi ar caoma. pounds

of the invemiN may be adm nistered prior toN
conconmtantly 1 ith, or follow ng adm ni strati/or
ot her anti cance eat nents such as radiation tR ap$

or chenot her apy. i fabl e cytostatic chemotherapy \_L.o

conpounds include, bt are not limted to (i) / N\
ri;ﬁ

anti met abol ites, suclf a§ cytarabine, fl udarabine,
5-fluoro-2" -deoxyui rni=dgf ne, gentitabine, hydroxyurea
or nethotrexate; (ii) DNA-fragnmenting agents, such as
bl eonycin, (iii) DNAcrosslinking agents, such as

chl oranmbucil, cisplatin, cyclophospham de or nitrogen
mustard; (iv) 20 intercal ating agents such as
adriamycin (doxorubicin) or mtoxantrone; (v) protein
synthesis inhibitors, such as L-asparagi nase,

cycl ohexi m de, puronycin or diphteria toxin; (Vi)

t opoi sonerase | poisons, such as canptothecin or
topotecan; (vii) topoisonerage |l poisons, such as

et oposi de (VP-16) or teniposide; (viii)

m crot ubul e-di rected agents, such as col ceni d,

col chicine, paclitaxel, vinblastine or vincristine;
(|x) klnase |nh|b|tors such as flavoplrldol 25

. o P - I NN oA AN\ o 1 17R 1| 7/ A



WO 2009/ 126863PCT/ US2009/ 040165 Such agoni sts of death
receptors include death receptor |igands such as tunor
Woewpo%ss3 f actor a (TNF-a), tunor necrosis fackCr/URR009/040165
(TNF-B, |ynmphotoxin-a) , LT-B (lynphotoxin-B), TRAIL
(Ap02L Qﬁ4 i gand), CDO95 (Fas, APO 1) Iig@nd, TRAMP
ligand, DR6 |igand as wel L agnent s

es of any of said and

22gartl o nent, the deat %549 |epti nd is
TNF- a. In a r Barticul ar enbodlnent t he d&ath
receptor |igand/is Apo2L/ TRAIL. Furthernore, de
receptors agoni conprise agonistic antibodie
death receptors suchlas anti-CD95 anti body,
anti-TRAIL-R1 (DR4) antibody, anti-TRAlIL-R2 (DR5) >‘N
anti body, anti-TRAIL-R3 antibody, anti-TRAIL-R4

anti body, anti-DR6 anti body, anti-TNF-R ptlbody and\fN
anti- TRAMR (DR3) antibody as well as fragmgnts and
deri f any of said 10ant|bod|es he

2 urp}g~ of \s€nsioti zing cells f oP2 pop e o

conpounds ofHN-RH€ present invention can be al sis—sed in
conmbi nation w th—+adi ati on therapy. The phrase
“radiation theré refers to the use of

el ectronmagnetic © d%rticulate radi ation in the

treat ment of neoplas?é) Radi ati on therapy is based on >\
the principle that pi/ghrdose radiation delivered to e
target area wl|l resulMNin the death of 15
reproducing ceIIs in both tunor and nornap'tlssues

adyat ion absorbed dos&2{rady, /ti
fractionatio and nmust be carefully de¥|nedH
oncol ogi st. The)agount of radiation a patient
wi |l depend on ) ous consi deration including ¢t
| ocation of the T [
the body, and the &x%
spread. Exanples of

Eht to which the tunor has 0
%ﬁﬂ ot her apeuti c agents are

provided in, but not N2® limted to, radiation t her apy
and is k @wn in the art (Fbllnan Princi plces of

radi ation, |nt-'
(I MRT), stereota
(interstitial radia $=em therapy), the latter placings=0

the sourcg of radi at i ‘on directly into the tumy as’ 2

|npl-| ed v seeds”. These newer treatnent nodal nLies
23gel i \ er doses of radiati to t he O i ch
ccound their increased ef@ 0

dard external beanlradiation t heHa
with beta-emtting radi onuclides
seful for radiotherapeutic

conpar ed t o HN
I oni zi ng radi at |
consi dered the
appl i cati ons beca

and its internediate range (typically severa
millinmeters in tissue). Gamma rays deliver dosage at

| oner | evels over nuch greater distances. Al pha
particles represent the other extreme, they deliver
very high LET dosage, but have an extrenely limted
range and nust, therefore, be in intimte contact with
the cells of the tissue to be treated. In addition,

al pha emtters are generally heavy netal s, which
limts the possible chem str4 and presents undue
hazards from 35| eakage of radionuclide fromthe area
to be treated. Depending on the tunor to be treated
al | kinds WO 2009/ 126863PCT/ US2009/ 040165 of emitters
are concelvable mnthln t he scope of the present

o, . T " oy g,

en g the noderate |inear energy ﬁ
transfer (LET) of the Nonizing 30 particle (electron) \



10 the invention are also useful for treating
i nfl ammat ory/ i mmune di seases such as Crohn's,
W0 pdovamisat ory bowel disease, S ogren's syndr oneCT/US2009/040165
asthma, organ transplant rejection, system c |upus
eryt hmat oses, fheumatoid arthritis, psoriaticg,

arthrigis,—psoniasis and nultiple sclerosi gnpounds
23f t heNRyent re al so usef ul AS a degp oY
5The-a nventi o | sgoi ncl udes pﬁ%rnaceuti‘ 0

conposi tions or hddKcapents containing the conpodi

of the invention andg/a\therapeutically inert carrier;

di l uent or exci pien wel | as nethods of using the_

conpounds of the invenhign to prepare such F

conposi tions and nedi nts. Typically, the conpounds

of the inventicon used in the nethods of tlke invention

are f m xi ng at anbi ent t er re at the
23BPPropyiay e d at the desipggd degr urity,

wi t h—20 phyNi ol ogi |y acceptable cartNers, N . ¢S

carriers that ar oxic to recipients at

dosages and concent pathpns enployed into a gale

adm ni stration form e pH of the fornulation

mai nly on the particul a¢ruse and the concentration

conpound, but may rangeFrom about 3 to about 8. A \{F

particular fornmulation is an acetate buffer at pH 5. F
The conpotlnds for use herein may be in a $terile
for [ The conpound may be storgd\as olid

23Gonp albhough 251 yophi | 22&d fNor At i/ons, or

aqueoug sol yjy-ons are acceptable. The conposifign of

t he i nvention be fornul ated, dosed, and

adm ni stered i @ ashi on consistent with good dircal
practice. Factors<Xfd@ consideration in this cont 0
i nclude the particut&r di sorder being treated, t heiN-870

particul g5 mammal being treated, the clinigal \

condi tion pf 30 the individual patien t hg_cause of
»3 he i sp @ the site of delivgry of\t S t, t he
t ho dfi njostration, the s Redul Ay O o)

adm ni strat it and ot her factors known to nBEdita
practitioners. Jhg "effective anount” of the co nd

to be adm niste wi || be governed by such

consi derations, and kg\the m ni mum anount necessar N6§N
decr ease hedgehog pat\away signaling or else is the =/
m ni mum agpunt necessary to cause reductiep in size,

S of WD 2009/ 126863PCT/
g responsive to hedgghog

reductivon i A
such a tunor rekative to the increase in the absence
of adm ni steri
Al ternatively ect jve amount” of the conpoun
the anmount necessaryNt o reduce the nunber of nmalig
cells or the rate in )ncrease of the nunber of
mal i gnant.cells. 5 ternatively, "effectjve amunt”
is the_anmount of the conmpound of the inventign
requir ey ncrease survival of patient)s

24 t h Nan{ an hedgehog pat hway s@ﬁgiti. {
anount nmay beN-Bel ow t he anpunt that is toxicHNeXnor ma
cells, or the | as a whole. Wth respect tg
non- mal i gnant iYdi aéions, "effective amount" nBang
t he anobunt of co unch of the invention required t
decrease severity of \the particular indication org/ oy
synptons thereof 10 Generally, the initia
pharmaceutically effective anount of the conpound of
the invention adm ni stered pgrenterally per dose wll
be in the range of about 0.01 to about 100 ny/kg, for
exanpl e about 0.1 to about 20 ng/ kg of patient body
wei ght per day, for exanple about 0.3 to about 15
ng/ kg/ day. Oral unit dosage forms, such as tablets and

______ T Y S ~r- . I A NSNS




intranasal, and, if desired for |local treatnent,
intral esional adm nistration. Parenteral infusions 20
WO p@bazs863 nt r anuscul ar, i ntravenous, i ntraartePCHUS2009/040165
i ntraperitoneal, or subcutaneous adm nistration. An
exanpl e of, a suitable oral dosage forygis a tgbl et
cont ginj ngb-about 25ny, 50ny, 100ng, 250

he of the invention c ounded put
2450-30 dr eus | act ose, aboggp5-40 0
croscarnel | about 5-30ng pol yvinyl pyrrolido
(PVP) K30, and ut 1-10 ng magnesi um stearate. Thg \

powder ed i ngre s are first m xed together and
then mxed with a ption of the PVP. The resulting F
conposition can hg’ drged, granulated, mxed with the ¢¥%
magnesi ung|st ear at e and conpressed to tabl ef form using
conv i on equi prent . An aerosol fopml apien can be
24pT epar i ssol ving the conmpaugnd,  oryexanpl e 5-400
ng, of Mhe TRveftion in a suitable buff®r soflutifn,
e.g. a phosdﬂ%tr buffer, adding a tonicifier ™ .

salt such sodiu loride, if desired. The solu i's
typically filte , @€ 9. using a 0.2 mcron fil t\eg
30 renove inpuritigs§ehd contani nants. Topi cal HN—8=0

formul ati ons incl ude Yoi ntnents, creans, |otions,
powder s, aolutions, pessaries, sprays, aerpsols and

capsules. O ntnents and creans may be formylated with
an aguey -@ oi ly base with the addifT ui tabl e
299N cRe nghand/ er gel li ng agent§5%nd/ ntso Such

bases may i neN-ude wat er and/ or an oi
paraffin or a veggtable oil such as arachis oi
castor oil or & vent such as a pol yet hyl ene ol .
35Thi ckeni ng agen ﬁnjch may be used include so /9
paraf fin, al um num stear at e, cet ost earyl alcohol,o4§4\_JN_<
pol yet hy ﬁne glycols, mcrocrystalline wax, and ©
beeswax ptj ons may be fornul ated wi th '

T/ US2009/ 040165 an uequs o
nd ney cowt4i noone or more errulzgffyi RGN ag
stabi l'i zi ng fge di spersi ng agents, suspeRti{g
agents or thickgmy\ng agents. Powders for extern
application ma formed with the aid of any s¢

powder base e.g. talg, Yactose or starch. Drops naéfkfij>_OH
o)

-

formul ated with affaqueous\ sy non-aqueous base al@
conprising one or nore dispersing agents, .

5sol i Zy.ng agents or suspendi ng agents AMPLES
,s:0Thg i hvgntijon will be nore ful% urdens by
ef ere et he® fol | owi ng exanﬁ S. ful donot ,

however, be WorStrued as limting the scope tfN—<Khe
i nvention. Abbrgviati ons used herein are as foll :
BuOH. but anol ; @ PEA: gdi i sopropyl et hyl am ne;

—N - y
“ 3\
© (0] _< © (0] _<

=N NH
Cl Cl
/ /
255 \ K o 256 \ N o
HN HN
~S—N NJ ~S—N NH
06 N/ (o) \(\) \ /
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DVE: 1, 2-di met hoxyet hane; DMF. di net hyl f or mam de;

20EDC. 1-ethyl -3-(3-di net hyl am nopropyl ) car bodi i m de;
WOH2009)126863 PCT/US2009/040165

O (7- Azobenzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um

hexaf | uorgphosphate; HPLC. high pressure biquid

chrom y MPLC. nediunmpressure I' '
y NBS: N- Bronosucci
. DASF: tris(di mstl%g ani I)lsul

| silicate; THF: tetrahydrofuﬁa EtdOH:
hanol ; 30L: mcrolitre Al
reagents were o ned ?nnercially unl ess ot he
not ed. Reactions perforned using 35oven-dried
gl asswar e under &ﬁg@tnnsphere of nitrogen. Air and/“
noi sture gensitive liquids and solutions were

tran rred_via syringe or stainless el nnul a.
2%?9a%i§>&4§:%}ons were WO 260 éii;-{ii}
009/*t2686 / )9S2009/ 040165 concent r athed er O
reduced pres (ca. 15 mm Hg) by rotary evHpoKat i%n.
Unl ess ot herw s oted all solvents used were obt &

conmerci al ly. tographic purification of p
was acconpli shed se\@¢f an Isco Conbi Fl ash

dlfluorotri
Et hanol ; MeOH:

Conpani on and nedi a. ction tines are given for o)
il lustratéion only. The course of reactiongl was
foll d b hi n-1 ayer chromat ography LC)=and
/ /
261 N o 262 \_ o
HN HN C
Yo
N _S
() %
N
cl cl
y /
263 \ N o 264 \ N o
HN cl HN C
50 =0
04%) 04%
cl cl
y y
265 \_ o 266 \_ o
HN cl HN C
O//§(\_) O//?‘.)
cl cl
/ /
267 N o 268 \_ o
HN HN
o//§c\) o//§c\)
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5 liquid chromat ography-mass spectronetry (LC MS).

Thi n-1 ayer chromatography (TLC) was perfornmed on EM
w®ei0enzw6si | i ca gel 60 F254 plates (250 n). PCT/US2009/040165

Vi sual i zati on of the devel oped chronmat ogram was

acconpl i shed by fluorescence quenching. Lg M5 were

acqui red a Shi madzu 10AD LC on a,_ Phen nex
2qu 6m’r15n)opera?g n. A
hi AU 104 det ect or noni t ng atN21 nd @54 nm

was used. Sihiy
RO | Bi osystens nmass spectr ong
Nucl ear rragnetis napce (NVR) spectra were a

perfornmed on an
on a Varian |Inova ctrometer operating at 400

for 1H and are re&férenced internally to o7
tetranmet hyl silane (TM5) in parts per mlllcpn (ppm .

Dat a MR are recorded as foll ows: chenical

»Ahi fi ), multiplicity (s, fln{et/ \ br oad
singl X ; t, triplet; 4q, 2 —qui ot ,
qui ntet extet; hept, heptet; m nultipira&t; 9m

broad 15mul t | pl and integration. The struct
purity of all f ucts were assessed by a
one of the followigg/techni ques: LG M5, NMR, TLC.
Exanpl e 1Gener al OIf5r*oocedures 20Conpounds of exanpl @s\‘

2-51 weregprepared according to the foll ow ng general

proc res : Suzuki Coupl i ng Proced N O Ar
N N 0

(0] \(\) o
Cl Cl
/ /
275 \ K o 276 \ N o
HN HN
CSN N
/S_/_ \) /S_/_ =
(o] \(\) (o] \(\)
Cl Cl
/ /
277 \ K o 278 \ K o
HN HN
S ? /=N ,Nﬁ/
N N
/S—/_ \?K P _/_ \=N
O/\\O O/\\
Cl Cl
/ /
279 \ K o 280 \ K o
HN HN
OH O/
/s—/_/ N
O/\(\_) !
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HN O Ar 25 2 Maq. Potassium carbonate (5.0 eq) and

4:1 toluene:ethanol mxture (2.5 nL.) were added to a
wWonR@poeE vial charged with the appropriate bPCDOS1089/040165

ester (2.6 eq), aryl halide (0.35 mmol, 1.0 eq), and

Pd( PPh3) 4,(0.04 eq). The vial was seal ed and heated

w th irr'-g in the mcrowave to 160 fo en
%T nu es soI uti on was pour eg fnt &4\ 2 M-& Sodi um
ydr oxd 0 ), extracted BOmf h e NI dtate (2 X

20 nl), dr| ehtN SH), and concentrat ed. PurlHN' gat icn
of the crude pr ct by chromat ography on silicg
(conditions giv el ow) afforded the desired p
WO 2009/ 126863PCT/ y_Z’_gl 040165 B: Negi shi Coupl i ng
Procedure X =of%r Br R=H, 3-M, 4-M, 5 M, o6iM
Aryl zincgbromde (0.5 Min THF, 2.5 eq) was added to

an oven-dr) m crowave vi al charged
/ 4
283 \ N o 284 \ N o
HN cl HN
el

_S s
“\\ 7“0
e "% \—
Cl Cl
/ /
285\ o 286\ o
HN Cl HN Cl (O
W,
s /s—/_/
“N T
© (0] © (0]

287 288

Cl Cl
H HN

N—j ; Cl
/SJ /SJ
Za “ W
(0] \O (0) \O

291 o 292 o
Cl

/S{ /s{
1\ 1\
"% "%
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10 with the appropriate aryl halide (1.0 eq) and

Pd(PPh3)4 (0.04 eq). The vial was seal ed and heat ed
WORER/138863 ri ng i n the mcrowave to 140 C for 1BCT/US2009/040165

m nutes. The crude reaction m xture was concentrated

and purified by chromatography on silica gel

(con ion iven below) to afford th shred
29rgrod ct I ron Reduction o% @L@OUD R
Npy r n-yl 20 The appr %I‘I mi t aryd (1
rmol, 1 eq) H EtOH (1:1, 0.42 M was adti
slowy to a sol gton of Iron powder (6.0 eq) in/
AcOH Et OH (1: 2, at 60 C. The solution was Stiyred
at 70 C for 30-60 nutes. The reaction m xture was,

cooled to 23 C, fq/%n

ered through celite,

washed w1t

ethyl acetate, and concentrat ed. The oil yCreS| due was
di ssg et hyl acetate (30 25rrL) Aashed

Lesat ufat NaHCEBy (2 x 15 nl)eand (ate x 10
m), hS nd concentra ed e O r@si due

was used wi tHNTut t her

2009/ 126863PCT/

pur i

=

. WD HN
809/ 040165 D: Am de Bond For n
\§ ,N
N

fication

S8

Cl Cl
/ /
297 \ K o 298 \ N o
HN HN
Cl N
-
N
Cl Cl
/ /
299 \ N o 300 \ K o
HN HN
/ \N / \N HO
N*} HN—)
<—N OH
\_/
Cl Cl
/ /
301 \ K o 302 \ K o
HN HN
7 N HQ 7 N
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Ar R=1 or pyridin-2-yl 5Acid chloride (1.05-1.1 eq)
was added to a solution of aniline (1.0 eq) and TEA

W@ 2009426863 eq) in methyl ene chloride at the i ndPCEHUSH09/040165

tenperature. The solution was stirred for 0.5-3 hours,
poured onto saturated aq. NaHCC3, extracted twice with

nmet hylene ¢hl oride, dried (MgSO4),
3OPuri \i Ca 'of t he crude produ§§))4 by {chr,
gili aNgel ongi ti ons gi ven below)

desired pro 10 E: EDC Am de Bond For mat HInXCl Cl
Car boxylic acid .1 eq) was added to a sol utiory
aniline (1.0 eq (TODC(l.4 eq) in nethyl ene N
chloride (0.7 Mipyaniline). The solution was stirngd
at 23 Cfor 2 hours, poured onto a 1:1 m xture of &
e

saturated aq. NH4Cl and water, extracted twice with—g
net hyl ene_chl ori de, dried 20(MySO»4), and concentr at ed.

Purificatfon of the crude product by chroffht ography on
sili eI gondi tions given bel ow) @
30esi Reg( pradfict o WO 2009/ 12686306

HN
N N—N
/@\
OH
Cl Cl
/ /
307 \ N o 308 \ N 0
HN HN
7
= 0
N~>: NJg
0
<—NH <—NH
cl Cl
/ /
309 \ N 0 310 \ N o
HN HN NH,
0
N
\
cl 312 Cl
/ /
311 \ K o \ N o
HN HN~\< HN |
o)
o//§(\)_ o//§(\)_

52



F: addition of amnes to 2-chloropyridine C F HNRR

BuOH NHRR' et hanol am ne, anal i ne, benzyl am ne,
wWQ20vettegbpr opyl am ne, N-met hyl pi perazi ne, 5norptibUb1969/040165

2-mor phol i noethyl anine Primary or secondary amne (5

eq) in eigher BuOH or a mxture of BuOH ethyl ene

gyl col_was\-heated to 170 to 220 C for 20
3lgeal QU D¢ The BuOH was rennvgg

ress - s where ethyle

reactlon ma§4 ut d with water,

extracted into acet ate, drled (MgSH4) ,

concentrat ed.
reverse phase HPL

Am de bond coupI| h HATU
C
315 316 \
NH
C
317 \ ,\1 o 318 \
HN
7
)
<—N OH
g
C
319 \ I\T 320 \
HN~§:§
9
s
C
321 \ ,\1 322 \
HN§t§
N
=~

rude resi due was purified by
to afford the desired product.
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Ar Aniline (1.0 eq) was added to a m xture of

carboxylic acid (1.1 eq), HATU (1.1 eq) and DI PEA (2
we@eooitee8eVF (0.1 - 0.2 M. After stirring overpPtTk$2009/040165

the reaction mxture was diluted with 0.1 N sodium

hydr oxi de;or saturated NaHCO3, extracted ipto et hyl

acet ate an he conbi ned organi ¢ 20l ayers were washed
i t h¢br he organic | ayer driced X-MISOH) ,
32gonc r at ang t he crude m'x}Ng?% was—pur iNKed by

reverse phasiN ;WD 2009/ 126863PCT/ US2009N040165
H  Preparation \sul fonam de benzoic acids HO

DI PEA/ MeOH Ot orBr sul f onyl benzoic acid (1.0 e S
added to a solutiog of amne (1.1 eq) in 10-20% NN
5Dl PEA/ et hanol  ( %@( 4 C. After 1 h, the reaction
m xture was concen ed, and the crude residue wasN

purified &ty reverse phase HPLC. |: Stannylcati on of
2- pyr/i=yl \fl ates =
/
325 \ ’\{ o 326 \ N 0
HN HN
7 7 N
N—N N—N
& O
cl cl
/ /
327 \ N o 328 \ N o
HN HN

Cl Cl
/ /
329\ o 330\ o
HN HN
/ \N HO / \N
_ _ N
Cl Cl
/ /
331\ o 32 N\ o
HN HN
/ \N / \N
N N
- e
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A solution of tetrakis-triphenyl phosphi nepal | adi um
(0.04 eq.) in toluene (1 nL) was added to degassed

waelogneasms of aryltriflate (1 eq), bis-trialkyl PCHUSDIDGI0165

eq), and lithiumchloride (3 eq) in dioxane. Heated to
reflux fog 2 hours, cooled to 23 C, diIut%pI with ethyl

acet a ed wth 10% NHAOH(ac) and_bri dried
MySQ4) )2 oncentrated. The cruyde s used
33 t how t her purification. k‘z{j. S mmyl I ono of

es 1. HN
di nmet hyl am noet janol 1 (R3)mBuLi, hexane N /N

2. Me3sSnCl  20m\Buyt'yl lithium (6 eq, 2.5 Min h s)
N—Jf_j

was added dropw seyto a solution of

di met hyl am noet harol (3 eq) in hexane at 0 C. The
solution was stirr at O Cfor thirty mnutes before
dropwi se addition of dihe substituted pyridine (1 eq).
The sol ut¢lon was stirred at 0 C for an additional

hour oledto -78 C. A solutiop=af tpial kyltin
335N he added dropw se. Thes solt ipn stirred
at -78 Cfor% r t m nutes, warned to cqdencped
w th water actedtvvice w th ether, drldd Cl

S™), and coficent
2009/ 126863PCT/ }940165 K: Stille Coupling

Cc

338 \

O
o=

/
o] o]

/ /
S=0 S=0
T\ i
o] (0]

o

342 \

Cl Cl
HN HN

HN
a2 /_/
o] o]

/
s/zo $=0
W
o] o]
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HN rOHN r.0 RIR Pall adi um catal yst (0.02 eq) was

added to a degassed solution of aryliodide (1 eq),
wa@eovae@shane (2 eq), and triphenyl phosphi ne (BCI6S2G9/040165

in NVMP. Heated in the mcrowave to 130 C for 15

m nut es. éThe reaction mxture was diluteg wth

washed with 10% NHAOH( Wﬂ ne, >=o
concentr ated and rif i lica gel N
y. 0 HN rgF ) 18&1&] s ol onQof (__)

N

g
hydr oxXypyri di (1 eq), kyl i odi de (excess) and
cesi um car bonat MvF was heated in the micr ecy’F/
100 C for ten €3. The reaction nixture was y
diluted with ethylacgtate, washed with 10% NHACH( ae)s=0
and brine, dried (My§04), concentrated and purified by
silica gef chromatography. 15 M Methyl Egter

Saponifi ca n —
s N\ ¢ o k} 346 Q_Q o (_ JO
N N

HN /__/ HN /__/
(0] (0]
S=0 S=0
N W
(0] (0]
(¢}
/
QQ ~ow O, o
N HN N
(0] (0]
/
S=0 S=0
|\ W
(0] (0]
Cl
@Q w O
=N O
HN Q
NH, NL
/
S=0
5 0
/ O
(¢}
/
351 O_Q 32 N\ ¢ o
(@] —N F HN (0]
F
b W b
-
$° §=0
o 0
Cl

@Q N ow QO
R N A NH
— 4
NH /_/_(N/)
/ NH
$=0
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20The nmethyl ester (1 eq) was hydrolyzed with Li CH
(2eq) in 50/50 THF/ water m x. Upon conpletion of the

WO emetizasm t he THF was evapor at ed under reducedP@r/ESH09/@40165
and the solution is acidified with HCL to pH 2. The
resultantysolid was filtered and dried tnglve t he

pure a |d WO 2009/ 126863PCT/ US2009/ Q4!
na» n the presence of g gre.\ag'
unct »nal 0 5The paranethyl enzotreNaci

was combi nedd
Br onbsucci ni nde H
Benzene and hea in the mcrowave at 120C for /_4<;]
5-15m nutes. The ct was separated fromthe

starting materialbyand di -brono product via | SCO f sh
chronatogmaphy with an ethyl acetate (wtl 1% AcOH)

and ol vent system 10 0: Sodj
3qyet hgneg at e di spl acement oksBromn SO2CH3
DVFO 0 N o
HN HN
N7 NH
= F
%F
NH NH F
HN HN
Cl Cl
/ /
359 \ N o 360 \ N o
HN HN
/
/ < /_/_O
N O NH
HN \—< HN
Cl c
/ /
361 \ N o 362 \ N o
HN HN
NH NH
HN HN
Cl c
/ /
363 \ N o 364 \ N o
HN HN
N N— NH
HN HN
Cl c
/ /
365 \ N o 366 \ N o
HN HN
N<:] NH
HN HN
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To the bromne starting material (leq) was added
sodi um net hanesul finate (2eq) in DMF and 15 heated to
wWQA209126863 he m crowave for 5 m nutes. AlternatP@BU§2009/040165
the reaction was heated to 60C in an oil bath for
several hgurs until conpleted. Reaction mxxture was
2d, under reduced pressure and, ex cted in
and water. The or g@l c dri ed

|fate, filtered and Imce at in
vacuo to yi et eneri c methyl sul fone. 20 TO—he
bronp starting erial (leqg) was added appropri

er DVSO or BuOH and stirred oom
tenperature until couplgte. For |ess nucleophilic NC>
am nes or anilingg, t\he/25reactions were forced tgy
conpl etion using mcrowave conditions ranging from
150-170C for 15 WD 2009/ 126863PCT/ US2009/ 040165
m nutes, Crude reactions were concentrated to dryness
Commpryingy efHbe inyrtioadrayORE NS tOR IOTRRBTIECEICAT OB Atlompsat/egordingly,
the Qbﬁﬁfuﬂ@%fexﬁsﬁ ad (ﬁ%te&&%l' | %n{l(ﬁﬁéﬂé $rqlqleuﬂss #Mereof. The syntheses of the
internmedi date or purif ‘via HPLC it the reaction
compeyngdst may emplay frmallateprdjmwmers oiThranfiemasmes hipltngonyerials or as
- te Wi Rqt r
mEORHALE ERoiRnel LSALALIIAL, T SR 0 SEEkMDhnnc o
crygtdllidagigh methDB\/F S(lmrlarﬁil—l&ﬁ}m)tlomnldc gtlxtuneeahaav@r stpghted alsmg the same
oo AR B R R PP GSbbBRYR e o
configtretion ahli ®othrofj dseccohByueationase dmthmdhe(mepe d\‘?lﬂ@nmmcm.
Sulfate , filtered and concentrated to yield the thiol
or derivatized thiol conpound. 15R Oxone Oxidation
The invention also encompasses prodrugs of the compounds described above. Suitable prodrugs

amne (3eq) in

include known amino-protecting and carboxy-protecting groups which are released, for example
hydrolyzed, to yield the parent compound under physiologic conditions. A particular class of
prodrugs are compounds in which a nitrogen atom in an amino, amidino, aminoalkyleneamino,
iminoalkyleneamino or guanidino group is substituted with a hydroxy (OH) group, an
alkylcarbonyl (-CO-R) group, an alkoxycarbonyl (-CO-OR), an acyloxyalkyl-alkoxycarbonyl (-CO-
0O-R-O-CO-R) group where R is a monovalent or divalent group and as defined above or a group
having the formula -C(0O)-O-CP1P2-haloalkyl, where P1 and P2 are the same or different and are
H, lower alkyl, lower alkoxy, cyano, halo lower alkyl or aryl. Prodrug compounds may be
prepared by reacting the compounds of the invention described above with an activated acyl
compound to bond a nitrogen atom in the compound of the invention to the carbonyl of the
activated acyl compound. Suitable activated carbonyl compounds contain a good leaving group
bonded to the carbonyl carbon and include acyl halides, acyl amines, acyl pyridinium salts, acyl
alkoxides, in particular acyl phenoxides such as p-nitrophenoxy acyl, dinitrophenoxy acyl,
fluorophenoxy acyl, and difluorophenoxy acyl. The reactions are generally exothermic and are
carried out in inert solvents at reduced temperatures such as —78 to about 50 °C. The reactions are
usually also carried out in the presence of an inorganic base such as potassium carbonate or
sodium bicarbonate, or an organic base such as an amine, including pyridine, TEA, etc. One

manner of preparing prodrugs is described in USSN 08/843,369 filed April 15, 1997
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20
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Derivatized thiol (leq) was dissolved in MeOH while

Oxone (2eq) was seperately dissolved in half the
w@rmwaneesed water. Once all the oxone was di SSOPUEUS20091¢40165

sol ution was added to the thiol in MeOH sol ution at
(coPrQs%gncF‘ agt E’E’I'r u\%g%aﬁlgt %ch%gﬁ%%g%lg gcr)rr;l!t-en?s (')\fb V&(’%llcl% are 1nc01gorated herein by
ref@eﬁceammderttmtyze with Ethyl Acetate. The organi c | ayer

was dried over Magnesium Sul fate and concentrated to

yield the sulfone. 25 S: Thiolysis of epoxides at
SYHITHESISa surfaces R A m xture of epoxides (1.0 eq),

t hi ophenol (1.5 eq) and neutral al um num oxide (-70

eq) in diethyl ether was stirred for 3 h at room

CohfdtiRgy af Wiceindbiitog HeipigartBnistngr @shddyl Jikénic ThHehdiieaedtnRfles from
m xture was filtered through Celite, washed with eth

yl
comppepiaghe 2igble sEEs: MacHys apfb Fragenty By Vel 1bp @gpgepted that synthetic
pro@éalifed RipRGEARN Yhd Breft¥ast by l:orﬁ‘]&ﬁh(ﬁt 67 heX@M&liod Qvilli Rp&hd on the

i.i -hydroxysul fide product. Conversion of nitrile
pargqql)aaps@ﬁltwfsb@rﬁw‘[ én a‘lcp(dnpound ‘and that various protection and deprotection

procedures may be required as is standard in organic synthesis. Compounds of the invention in
which Y is absent may prepared by a Negishi coupling procedure according to the following

general scheme 1:

scheme 1

i A
X\R1 x Pd(PPh3), Ra)m (> X
+ Ra) - _— N "R
(R3)m L 1
N

ZnBr
(R2)n

|, Br

(R2)n

Ia
in which the pyridyl zinc bromide (or alternatively pyridylzinc chloride) is reacted with an iodo or
bromo substituted ring A to give the final compound Ia. Alternatively, compounds la of the
invention may be prepared using a Suzuki coupling reaction of a borylated ring A to provide direct

linkage between the appropriate pyridyl and ring A according to scheme 2.

scheme 2

A halogen-substituted ring A is reacted with a boron ester such as pinacol diborane in the presence
of palladium catalyst such as PdCly(dppf) and the resulting boronate ester is heated with a 2-

halogen-substituted pyridine and a palladium catalyst to give a final compound Ia of the invention.
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S-RS-R 10A sol ution of benzonitrile (1.0 eq) and
sodi um hydroxide (2.0 eq) in H20 was heated to 120 C
WO 2009226863The reaction m xture was cool ed to r oRET/US2009/040165
tenperature and acidified with HC1 to pH 2. The
resulting solid was filtered to afford the pure acid
product. 15U. Al kylation of phenols The phenol was
Condpcsmdd ofalt iinvenBiMi-in(vthi€h Yy NR.Gasy prnpamlrljyman;tﬁrﬁ gatflyzq aination of

e ot alk odi de 0to 20
hot G AR P Fhna AL o e PR Vet R s 3eh e oom
tenperature for 18 hrs or 50Cfor 1 to 24 hours. The
reacti on was quenched in er, and extracted with
ethyl acetate twi ce. The of Waf}fé‘?ﬁ c extracts were washed
Wi t vvater once, brine once dried with MSO4, ~an

R po ated to a cr ich was purifi épd)moQ
phase HPLC. 20 o/ 126888PCT/ US2009/ 046188
V Amde bondforma with an acid chloride and an
aniline (R2)n (R2)n

Compounds of the invention in which X is NR4,CO may be prepared by the general scheme 4 in
which amine-substituted ring A is reacted with the desired acid chloride CI-C(O)-R;.

scheme 4

AN
x R
(Ra)m T @\ NRyH (Ra) _(j\ 4
= 3m || N R4
' @ — @ Y

Cl Ry
(R2)n W (R2)n

o)

Alternatively, such compounds may be prepared from by EDC catalyzed coupling of a carboxy-
substituted ring A with an amine-substituted R, group, i.c. R;-NR4H. The same scheme may be
used to prepare thioamide compounds of the invention, i.e. X is NR4C(S), by employing an

appropriate thio acid chloride CI-C(S)-R, in the acylation step.

Compounds of the invention in which X is C(O)NR, may be similarly prepared by reacting an

amine-substituted ring A with a carboxy-substituted R, group and EDC catalyst according to

scheme 5.
scheme 5
(@]
N 7 EDC N
Rsym (R3)m R4
L~ OH R4 L~ N
N~ Y +  HR4N” N™ Y Ry
(R2)n (R2)n
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The aniline was dissolved in THF (1.5 m) and
di chl oronet hane (1.5 ml). MP-Carbonate (1.5 eqg.) and
wa@rooageaexhl oride (1.1 eq.) were added, and theCT/US2009/040165
solution was stirred at roomtenperature for 18 hours.
A s-glil?lg%rlr g"?’%‘%}ée %ﬂag\é%su%:d] l&g %p??pta\régr %ehl? a{%g&ergorﬁ?l?gr? sﬁoef the invention, i.e. X is
C(SYRR Calrsb emplbeing Hneappoiphier thioguedid-swbstiteteé vagoAateed -€C)a@H) or by
sol.i d andg%ur.{hfLi ed b%, reverse phase 10 HPLC. W
CoNXEIBE & APl BN PO B8 M mi date 15 ,R A sol ution

of freshly fornmed imdate in nethanol was treated with

a pri 0r _secondary._am eg.) at room .
C‘”P%‘ﬁ’ﬁésrn%{t%ﬁl&@li?n 1118%111‘8’@? é*%%ﬁé‘g)#@ﬁ%q‘lﬂ) prpaeedagepsdingiiodhy general
schémé @ bfdictRiy Ap@eatiBinAditidee with Sle Apigtofibtd ikdc§ehalyR -NCO.

reverse phase HPLC. 20 X

4- (2- hydr oxy- 2- net hyl propyl sul fonyl) - 2- net hyl benzoi c

acid WD 2009/ 126863PCT/ USRRQ9/ 040165 Step 1.
Preparation of nethyl 4-brono-2-nethyl benzoate - A 1L
(R_n@ai\E;Iask W?\E%Fechani cal stirreg, refhyx R4 \
Bridepser , s t engaNa®ur e prob&™ahd 4 _ni tfoge T\F“
bubbNer Y/\arged Wi t 2=—5br ono- 2- net Ay bén 3
).

acid (50.3% 17, 1 eq., Hongda) and net hanol (350/ T
and the rBdet or (R3)n

The same scheme may be used to prepare thiourea compounds of the invention, i.e. X is
NR4C(S)NH, by employing an appropriate isothiocyanate R;-NCS in place of the isocyanate R;-
NCO.

Compounds of the invention in which X is NR4SO, may be prepared according to the general
scheme 7 by reacting an amine-substituted ring A with the appropriate sulfonyl chloride R;-
S(0,)Cl in the presence of a non-nucleophilic base such as TEA or diisopropylethylamine to form
the desired sulfonamide .

Scheme 7

2

(R2)n (R2)n

Compounds of the invention in which X is NR4SO are similarly prepared using the appropriate

sulfinyl chloride R;-SO-Cl instead of the sulfonyl chloride R;-S(O,)CI.

Compounds of the invention having the structure of formula Ib’ in which X is NHCO (i.e. formula
Ib’’) may be prepared according to the general scheme 8 in which R;, R¢, m and o are as defined
herein and Q is CL Br or I; Q’ is halogen, OH, OR wherein R is an activating group; L is Br, [ or
OTf (e.g. O-SO2-CF5):
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O contents were cooled to O C. Acetyl chloride (27.6q,

1 eq.) was slowy added at a rate which 0 naintained
waeoovneashal tenperature of |Iess than 30 C. ThRCT/US2009/040165

reacti on m xture was heat ed to reflux for 16 hours,

until starting materi al was, n éonger detected by LC.

Once reaction was conpl et €, reactor contents were

cooled to roomtenperature and the reaction m xture

was concentrated 10,to an oil via gQtary evaporator.
The oi Las then d|| It ed W t h direhiorlome hane (100 ni)
and( (»E@ wi th satory 101

(100
rotary evaporator tov@gf ford net hyl
4- brono-@- net hyl benzgate (51.22g, 95.3 96 *as a yel | ow
oil. Step 2.

4- ( 2- hydr oxy- 2- et hyl propyl t hi 0) - 2- met hyl benzoi ¢ aci d
- A 12 L 3 neck round bottom 15 _#.ask,w th nechanica
stirrer~_oeflux condenser, inﬁéﬁ@p” t dnper at ure probe

and( tlr ogen bubbl er was char geNwi t hyl

4- br onoN2- yl benzeate~(500 g), tol e (4,000 ni),
2- et hyl hex - mer captopropanoate (7 , and

di i sopropyl gfhyl am n€—{564 g). Reactor c¢ontents were
degassed by repeatlng cl e of vacuu { trogen 3

ti mes. The reactor WEZ n char geg,. V\A?Pd (dba) 23
(59.97 g), and Xant phosg(,63. 15 g) and degassed by

repeating a cycle of vacuuninltrogen ltime. O
20Reactor contents were then heated to 95-100 C for 16

ThJ‘ PHE Shahdénﬁbﬂr ding! 1@%&3{1{]@1 nataLka Iwnwaf‘ cfiGo |50rﬁtg§ ber@ene reagent (b) in a
det ected he reacti on was COﬂD ete, the

Negl@actc@tph@g)nlteeq’qlps Werthe ceiceet tof a5su@iablFheatalystesushoms palladium

ST RSO LI | D00y, o i
tetralrig(iriphenylpdiospihie ptatalyst tisestabdizedvaigh trgphbhghesphatet (BBl:e d Itby particular

em‘tl)‘occtime(l%t1 6 BE aﬁltal t?a@ﬂc“%% enclg(yg?rlneentt ©is1 ma particular embodiment, the coupling

reaction is performed from about 50°C to about 60°C.

The nitrobenzene reagent (b) may be obtained from activating the corresponding amine (i.e. 2-
chloro-5-nitroaniline) in an aqueous sulfuric acid solution with sodium nitrite and displacing with
an L group (e.g. with KI, KBr). In a particular embodiment, L is I. In a particular embodiment the

reaction is performed at less than about 15°C.

The resulting intermediate (c) is reduced, for example with Fe, Zn or SnCl, in presence of acid to
give the amine intermediate (d). In a particular embodiment, intermediate (c) is reduced with Fe,
for example, in the presence of AcOH in EtOH. In a particular embodiment, intermediate (c) is
reduced with Zn, for example in the presence of AcOH in EtOH. In a partiuclar embodiment,
intermediate (c) is reduced with SnCl,, for example in the presence of HCl in EtOH. In a

particular embodiment the reduction reaction is performed at about 60°C.
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reactor contents were cooled to roomtenperature and
filtered over celite pad. The filter cake was 25washed
wowao/ 1283/ acetate (4000 nL) and the filtrat ePOEES2009/040165
concentrated to an oil via rotary evaporator The oi |
Fin gb%pr%rjshtatrezg)s ) ergarcggr Th noarcgbl\%té;de acth e gl \anfi]al g)gtgplggrp ib” Ina
partmﬂdil&mbddin(ef'&Z ﬁlega):tlva(t@b(z@id]eb an adidhdlide r@.gﬁQ” ik@hIByide) or activated

ct nts were t to 50 Cfaor 1 0

et S0 i O i SR et B Hpali e S ngfmiba a sbour e

detected by LC. Reactor was then charged with

2, 2-di met hyl oxi rane (236 g), (exotherm c addition, AT

10 00 30C) and contents were continued heating at 50 C
Thd @mpburkie ¥F the Ukhtloniintigf e dbRbIR s FRhSlHgahd ¥R Sisd¥@ foM treatment of

2009/ 126863PCT/ US2009/ 040165 | onger det ect ed by LC. .
cang‘g&@fsafla\%ylfhh@?rreﬁal}edg@o%stgﬁalwgt &qr 8! erml}en hed fails to, or
1nahéqhzt‘lélb‘ %}%} ¥HEOthdlRhBe TPRABY TR R 16 D3hcHd ty ) End/ S8 MheA 808 Mened is

or 12 hours, until internediate material was

aC“ﬁ?) r?%ﬁéfé? of BetehadargpmsspiancSmorgEn-ofefieation mhsesyPelonprastndes of such

canf:éarat?ﬁég fm&@&t %ﬁlsceWa%l&%l aclird Rt LERE E&B%%@%ﬁﬂablastoma
concentrated to an oil via rotary evaporator fol

mepypgieiing, einapgiems, gligiastamal pgicEatiy adepgopicaOm2oTIUHNQUS lung carcmoma
. Ghl ; a C

smag\} (%El lﬁﬁ% U%%gé\?a? I{Og ﬁ?ﬁa? ,C!?ﬁa(l:lll g@%%%glaagﬁ&ggﬁga% rng‘aC 'i){qui carcinoma,

rhabgdontyossoreoa, b{SQpl(agWmecari, nfomgclacanesrplitiarty Uraet @fncetressal carcinoma,

a 0 I hane ( :
o §PTR 0 BARGH AL B SERTRLERNEE s
witBLJr faHowing radmnhsmatlmd of othcir ymiesset Geadioérad puch as radiation therapy or

che(nzf%raay dgﬁlt le cyt s 1¥ gl%n?cgl){ert o O)ng%l.r 1nc¥u|dtc3,ebn%%%ecno?‘l"1mlted to (i)

antimetabolites, such as cytarabme, fludarabine, 5- ﬂuor0—2‘—deoxyuiridine, gemcitabine,

hydroxyurea or methotrexate; (ii) DNA-fragmenting agents, such as bleomycin, (iii) DNA-
crosslinking agents, such as chlorambucil, cisplatin, cyclophosphamide or nitrogen mustard; (iv)
intercalating agents such as adriamycin (doxorubicin) or mitoxantrone; (v) protein synthesis
inhibitors, such as L-asparaginase, cycloheximide, puromycin or diphteria toxin; (Vi)
topoisomerase [ poisons, such as camptothecin or topotecan; (vii) topoisomerase II poisons, such
as ctoposide (VP-16) or teniposide; (viii) microtubule-directed agents, such as colcemid,
colchicine, paclitaxel, vinblastine or vincristine; (ix) kinase inhibitors such as flavopiridol,
staurosporin, STI571 (CPG 57148B) or UCN-01 (7-hydroxystaurosporing); (x) miscellaneous
investigational agents such as thioplatin, PS-341, phenylbutyrate, ET-18- OCH;, or farnesyl
transferase inhibitors (L-739749, [.-744832); polyphenols such as quercetin, resveratrol,
piceatannol, epigallocatechine gallate, theaflavins, flavanols, procyanidins, betulinic acid and
derivatives thercof; (xi) hormones such as glucocorticoids or fenretinide; (xii) hormone
antagonists, such as tamoxifen, finasteride or LHRH antagonists. In a particular embodiment,
compounds of the present invention are coadministered with a cytostatic compound selected from

the group consisting of cisplatin, doxorubicin, taxol, taxotere and mitomycin C.

Another class of active compounds which can be used in the present invention are those which are

able to sensitize for or induce apoptosis by binding to death receptors ("death receptor agonists”).
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10 Step 3. Synthesis of

4- ( 2- hydr oxy- 2- et hyl propyl sul fonyl) - 2- et hyl benzoi ¢
wW@e2i0d/126868 2000 nL reactor with nechani cal sti rP&F/pPsS2009/040165

internal tenperature probe and a nitrogen bubbl er was

h .
Suc a(agr& Ig]ts Wdeatgh Eec%?rﬁylilclude de'iltP reces)torzllﬁaélfi% §HCB as tumor necro%}s factor a

r oxy- propyl thio enzol ¢ acl
(TNB®), gl)monmédmrso Fac(o8 710 (TNY-5, \Imlﬁlbm@in((ij7OLﬂﬂ_B) (lamplhc@zomnﬁ) TRAIL

b b o) DR A Sy IS, o b

welb ha fibgixghtsramidederigdtivea st ay deB@elfgaﬁHseﬁﬁdﬂbarhyulzltrfémbodlment the death
Met hanol, enmoyed vj a rota eva orator react or

recedNt @WPQ \?\lef i sSbIRYET |Wn5‘@*%oﬂ?q9 e él?eba?‘?gl deceptor ligand s

ApSQ)/TRARN FudthdrmeRd dedth kcepoat @goﬁls(szclo}np‘!% a@tﬂlﬂ;ﬁa antlbodles to death
followed by acidification wt nc. HCL t

recgyigyanPds et ieClatn aEibe a et T@&Ibﬁ}n@%l%b \?P‘ébordéﬁvt %WyTRAIL -R2 (DR5)

ant%ﬁ@}p%ﬁl'[@{%m@ﬁomuﬁb(? ‘Ehﬁa‘wg-:ﬂgxé’rmgody, anti- é)R6 antibody, antl/ -TNF-RI
ne enzoi c aci 0

met hyl propyl sul f o é g,
antippey| @pd L ﬁv«w éQRgé pfibpdy aSayelb apHpgracnBOy | eHVatEﬁsaﬁ*b‘Fféf of said
mﬁ%ngg nor phol i noet hyl am no) - N- (4- chl oro- 3- (pyri di n-2-y
)p enyl ) pyri di ne- 3- carboxam de 25 WO
2009/ 1268?3PCT/ USZOPQ 040165 P ocedur e Ff"‘ﬁ‘ per f.ornme
e pres

orl} § Pllérpose of sensitizing cells for apoptosis, t e compounds o ent 1nvent10n can be

als\sed iCddB IR ST Gty FatiEtidir Berpy. ﬂh@ﬁwa@e-"@dﬁhb@m@mﬁy@aﬁeﬂaaﬂ fhe use of
m de (50 ny) .and 2-norphaol i noethyl am ne in hutano

elewﬁegl?ﬁuy or mﬁfécu&tva@aﬁ“@de fhedwawgg PareriasigResljation gherapy is based on

Bl Chic®- i bddiation delivered to a target area will result in the death of
(2- nnrghol|noethylan1no)-N-(4 chloro-3-(pyridin-2-y

repgoéh@vg/ P9l yiR ibgthnmgt ardapsairhiiisere. ke spdighipt dosggt regimqugs generally
deflol® I #38s 3 falhtiorPabsorbed dose (rad), time and fractionation, and must be carefully
defined by the oncologist. The amount of radiation a patient receives will depend on various
consideration including the location of the tumor in relation to other organs of the body, and the
extent to which the tumor has spread. Examples of radiotherapeutic agents are provided in, but not
limited to, radiation therapy and is known in the art (Hellman, Principles of Radiation Therapy,
Cancer, in Principles I and Practice of Oncology, 24875 (Devita et al., 4th ed., vol 1, 1993). Recent
advances in radiation therapy include three-dimensional conformal external beam radiation,
intensity modulated radiation therapy (IMRT), stercotactic radiosurgery and brachytherapy
(interstitial radiation therapy), the latter placing the source of radiation directly into the tumor as
implanted "seeds". These newer treatment modalities deliver greater doses of radiation to the
tumor, which accounts for their increased effectiveness when compared to standard external beam

radiation therapy.

Ionizing radiation with beta-emitting radionuclides is considered the most useful for
radiotherapeutic applications because of the moderate linear energy transfer (LET) of the ionizing
particle (electron) and its intermediate range (typically several millimeters in tissue). Gamma rays
deliver dosage at lower levels over much greater distances. Alpha particles represent the other
extreme, they deliver very high LET dosage, but have an extremely limited range and must,
therefore, be in intimate contact with the cells of the tissue to be treated. In addition, alpha emitters
are generally heavy metals, which limits the possible chemistry and presents undue hazards from

leakage of radionuclide from the area to be treated. Depending on the tumor to be treated all kinds
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Exanpl e
3/V,N-(4-Chloro-3-(pyridin-2-yl)phenyl)-bis[6-(trifluo
WO o0vetikegh3 - 2- met hyl pyri di ne- 3] -carboxam de  PCT/US2009/040165
10Procedure B was perforned with 2-pyridyl zinc brom de

of Fémltters ar, %F%%He thm the sc é% gresen:f)’ 11]]\-7618101’1 FuPhermore the present

oro-ni'trobenzen
mvamron fenmhﬁayses: typexret m@nalphyg mhasuoh |h<ka egebltelioRd 6fViytadiation, high

/ hexanes) to yi.eld . . -
endSCRbf BT SRS L) Gymrtiemis disrany) ifipred R gaiation and
las@Qll flparticuldPembednie® oCthapes@e fnfvertive d Vatliation is applied.

2- (2-chl oro-5-nitrophenyl)pyridine (122 ng, 0 52 nmol)
to yield 154-chloro-3-(pyridin-2-yl)aniline as a |ight
yel l ow solid, which was used w thout further
purification. Procedure D was perforned usin
Compiflo plothg- ipysptipyiinhibpt gngjoganesis rad (g theggforg w gfvh’m the treatment of

dischB& of CHARidne flebed [ ?@dé'éhécsis%gchba)é tﬁhérk GRp f8lular solid tumors such as
chr omat ogr aphy (15-60% et acetate/hexanes) to yield
colgny llm.g( pp.nc@glc ovarian, breast and glioma. Furthermore, compounds of the invention are

useg] k&rttgﬁt%g(rpa)é{lg ege&jra)ﬁoﬁ B EOX an% d@la?e[d@n;{chfaf {ié};%&l’rﬁﬁg t B}ﬁlﬂ%ounds of

pyri car e as an ol resi
the Tin@nRpn :aro‘a albp (8840 fet Hisphtingc aflameptoexiamamy ; dlwer&ll\mch as Crohn’s,

bR, %8 ALER Gt Sl o, e

lup@s 8&/tHnmtosdsH) rhevmalddd (agkdlsitis] Hispriddic 78thfisis, EdeliiasisvBnd @Rtiphe Sclerosis.
. 009/.126863PCT/ 820 9/,.040165
C"‘%%ﬁfiso‘yf?lesmieﬁi}?“ dr a?%usem ?pﬂat"%o ng, 0.2 mmol) was
used in procedure Dwth 3, 5 5 di met hoxybenzoyl
chloride (43 ng, 0.216 mol) at 23 C for 2 hours. The
crude residue was purified by crystallization
Thc( CMEaH Y (38R aﬁ)@%l}lest @hzwnéq:e@tlcal compositions or medicaments containing the

ngg'o(andscchl R QivSitloR Yl A t'ﬂeépe)ﬁ'ﬂ%ﬂl@qgé{'t’l-}ar;}eﬁ dllue_rll_tL (C){ ?{)(fmplent as well as

met hoxybenzam de as an off-white solid
me@o@mf(umsgxat@tqqyapog@epmem@mé«spr,epwsqummag anggrgedicaments.

T iy, 8 gon%[% 0 3}@ thignlu% n t?l.l-':l)ne th%& tﬂéjl Venli[iﬁ re forfifdilated b

yd(%étw e g (e Ty A TR y
mixgngO§ 2(mlxjent Zdﬂ)pera@,lrﬁ at (he ,aperiat@pBlardsat thiplesirpBd¢amk) of3B@ity, with
ph)éllgﬁol& c%?@&%&e Caﬁlil sr 6 e. 3c Fﬁ/rﬁ Ilhgt are Qon o)xgzﬁt(é Iy]e);: p)le%n];] s. at the dosages and
conc@ntpaes @xpinyckkinto a galenical administration form The pH of the formulatlon depends
mainly on the particular use and the concentration of compound, but may range from about 3 to
about 8. A particular formulation is an acetate buffer at pH 5. The compounds for use herein may

be in a sterile formulation. The compound may be stored as a solid composition, although

lyophilized formulations or aqueous solutions are acceptable.

The composition of the invention will be formulated, dosed, and administered in a fashion
consistent with good medical practice. Factors for consideration in this context include the
particular disorder being treated, the particular mammal being treated, the clinical condition of
the individual patient, the cause of the disorder, the site of delivery of the agent, the method of
administration, the scheduling of administration, and other factors known to medical
practitioners. The “effective amount” of the compound to be administered will be governed by
such considerations, and is the minimum amount necessary to decrease hedgehog pathway

signaling or else is the minimum amount necessary to cause reduction in size, volume or mass of
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154-Chl oro-3-iodoaniline (2.5 g, 9.88 mml) was used

in Procedure E with 5-acetylthiophene-2- carboxylic
w@eiod/1868685 g, 10.8 nmol) at 23 C for 2 hours.PAmES2009/040165

crude materi aI was purified by silica gel

a tu%rr %n?%o%r (&ﬁ?dge Oo%rs/(f(%%glp ! oraacrgauc%lgré 1@1 ea {Plgrse setlr(P size, volume or
maSs(a)(ﬂ &mhenmhoﬂrhllaﬁ)@he e-idercat imhﬁatﬁsdee aﬁacmiyietleﬂimgmhes cﬂmpﬁbund of the
. 205- Ac | - 4 or 0- 3 thio

i G Te AU ORI s e Sy SRElE ATR T Epesary to
reddceiie hﬁhil;beZlolﬂ (iib[l@fiﬁhdﬁ:ll@ dr ﬁlenﬂate i 1ﬂﬁeaﬁé’fﬁf the QuﬁbeM dffAnalignant cells.

0
Altéfl_ll |ely egtb%;ng 3 It}?eta %nb PE‘[h(e) rgaogqg% %pl} the 1]f19/en]t1(())91 {equlred to

incRaRCREMVal Nf (pdticll ﬁ‘ﬂQ:tea Wiy bh Qhfhedeehog pathway sensmve tumor Such
yl) phenyl ).t hi ophene- 2- car boxam de as a yel | ow sol

amaynemgy bebeow dhe agppptahdyt toxicde a?rétah%e%érpéélje maﬂlm?hw Shole, With

resﬁe%:lr%n—n{]ag MHZNicBri s 9foéct§?/§ amdii? mBarfd %he( argountu)'}) oom%ogrﬁl of the
1H), 68 25(m 3}-% 7.61 (d, 1H), 8 (d, 1H),
1nvqnt1317 rqqglreq_tgﬂecrqasggv?rﬁy pargcq:;zg 11e(gcat131p_9r syWBtO(Ig]_l)ereof
357.0 (M. WD 2009/ 126863PCT/ US2009/ 040165 Exanpl e
6N- (4- Chl or o- 3- (3-net hyl pyri di n-2-yl ) phenyl)-6-(triflu
Gengradlye thtpy injtiap -phmtahfgﬂltlpa}g’ fagave3 ameynh f athe demmpungNpfChg igvention

adn?gl'st(eégga{eg{epﬂlg rdke)lo g@s@ hﬁnyo%)m Qhe( Iraﬁéef (l)fU%{)QtIT@ ?%l gboat ftﬁ) dll;]g/kg, for

I'ne-3-¢C oxam
exaimpleRboeted U feeatBui? G mg/Bg wé piticht lz)dmyfreugihy beri dag, for @mt@@ about 0.3 to

bolut 19 el 2 ! ol 0 EEE!F)S 45 Ll oY Bl BB Ebutain 6

»e Mhphy® (5- 1 Bﬁeg ace Y xa%g toyierd o
abohik 154tocabxb1mﬂ@3)-1(1g%efnm dopippymd cditlw-iﬁveytu)rphenyl) 6- (t r| fI uor

onet hyl ) - 2- met hyl pyri di ne- 3-car boxam de as a white
solid: TLC Rf = 0.23 (30% et hyl acetate/hexanes); 1H
Th\bbnfFGRCDHB ,thed GO eldE ) m&y Be 8dminBgredlbl) anyl QitaBb rheadlsl, including oral,
top%:gp, ’ﬁarzbsc?e%?él[?n fa%eEQet%,Z&téb%gt(ata@u%, s écié'az‘j ?natwégr’ttg%;p, Ai@ééfgjmonary, and
1nt1€11|i&a1 xanpl&ired for local treatment intralesional administration. Parenteral infusions
4- Chl oy 0-.3- (5-neth pr|d|n2 I)pheny%)6(t df ,

ll’lclblfl% H;grlawfw lap_ 1ntraven0us infraarferial, intraperitonieal, or subcutaneous administration.
An example of a suitable oral dosage form is a tablet containing about 25mg, 50mg, 100mg,
250mg, or 500mg of the compound of the invention compounded with about 90-30 mg anhydrous
lactose, about 5-40 mg sodium croscarmellose, about 5-30mg polyvinylpyrrolidone (PVP) K30,
and about 1-10 mg magnesium stearate. The powdered ingredients are first mixed together and
then mixed with a solution of the PVP. The resulting composition can be dried, granulated, mixed
with the magnesium stearate and compressed to tablet form using conventional equipment. An
acrosol formulation can be prepared by dissolving the compound, for example 5-400 mg, of the
invention in a suitable buffer solution, e.g. a phosphate buffer, adding a tonicifier, e.g. a salt such
sodium chloride, if desired. The solution is typically filtered, e.g. using a 0.2 micron filter, to
remove impurities and contaminants. Topical formulations include ointments, creams, lotions,
powders, solutions, pessaries, sprays, aerosols and capsules. Ointments and creams may be
formulated with an aqueous or oily base with the addition of suitable thickening and/or gelling
agents and/or solvents. Such bases may include water and/or an oil such a liquid paraffin or a
vegetable oil such as arachis oil or castor oil or a solvent such as a polyethylene glycol.

Thickening agents which may be used include soft paraffin, aluminum stearate, cetostearyl

alcohol, polyethylene glycols, microcrystalline wax and beeswax. Lotions may be formulated with

66



10

15

20

25

30

35

met hyl pyri di ne- 3-carboxam de / 15CF3 N-(4-Chloro-3 -io
dophenyl)-6-(trifluoronethyl)-2-nmethyl pyri dine-3 -c

w@er@9nx@nd de (150 ng, 0.34 mmol) was used i n PPOLEMINE040165
B with 4-methyl -2- pyridylzinc bromde (1.7 nL of a 0.5

nTHE% F’urlfled chr raphy. ... .
an 8@169%% o 1}?7 asg al n%aé/ / ?%‘E’n%% OIQmore er?ugsngmggagelp[s, stabilizing agents,
dlslNrs(lig- @ht@,rsﬁs@ﬂ(ﬂlﬁg agents or thickening agents Powders for external application may

1) - riflu mat h
be FEDRY o abesiid af aiy MPRE A il b 851 PAESOY gl RPHt may be
forﬁulﬁﬁd (3th % etpiaslis &Clﬁinaafq&édﬁeha;(ﬁ 31(;5)) ,corli_abbildﬁl‘é%l(e@?d@lﬁe ﬁ)éﬂb@smg agents,
, 61062 ,. 8.12 1 7.89 , 1H),
SOI‘%@%"%W“&?—’E)S“ P?n‘il‘?g%_g‘ifssl—b 7.18 (d, 1H), 6.89 (d,
2.62 (s, 3H), 2.38 (s, 3H; M5 (Ql) 406.3 (M.
Exarrpl e
85- Acetyl - N- (4-chl oro- 3- (5- net hyl pyri di n-2-yl ) phenyl ) t
exRividlgne- 2- car boxam de WO

2009/ 126863PCT/ US2009/ 040165 Cl
5- Acetyl - N- (4-chl or o- 3-1 odophenyl ) t hi ophene- 2- car boxam

Thé ﬁi@en@gﬁ) Rill1Eb mQre @ulmldénstog\@% fé?e@&llcé ﬂ) thE ﬁ)@l@@ﬂlrg%xﬁnﬁ%st rThey should

4- et hyl - 2-pyridyl’zi nc broni de
not;\hq\xﬁ:ven-]]re)conmpql £ lg@ltlbg/thg is¢ape af t@g lnvgrmognﬂb‘@gylatmiw used hereln are as
follé@g 100% et hyl acet ate/ hexanes) to yield
acetyl - N-(4-chloro-3-(5- 5
met hyI pyridi n-2-yl) phenyl )t hi ophene- 2-car boxam de as a
Budﬁll% ?ol id: TLC Rf = 0.25 (50% et hyl
ater hexanes); 1H NMR (CDC13, 400 MHz) 6 9.52 (bs,

DIPHA): dii®@p&ylethylathide; 7 60 (m 4H), 7.39 (s, 1H), 7.29
Dwﬁwg&ﬁfm@,}@fém&%g 2.55 (s, 3H), 2.42 (s, 3H,; M
DMOAYR: @4d1%ih§aramﬂf6pfrmiﬂmt hyl pyridin-2-yl)phenyl)-6-(triflu
vl lnfﬁm}éth)oxyethammt hyl pyri di ne- 3- car boxam de Cl

DMF: dimethylformamide;

EDC: 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide;

HATU: O-(7-Azobenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate;
HPLC: high pressure liquid chromatography

MPLC: medium pressure liquid chromatography

NBS: N-Bromosuccinimide;

TEA: Triethylamine;

TASF: tris(dimethylamino)sulfonium difluorotrimethylsilicate;

THEF: tetrahydrofuran;

EtOH: Ethanol;

MeOH: Methanol;

L: microlitre

All reagents were obtained commercially unless otherwise noted. Reactions were performed using
oven-dried glassware under an atmosphere of nitrogen. Air and moisture sensitive liquids and

solutions were transferred via syringe or stainless steel cannula. Organic solutions were
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CF3 Procedure B was perfornmed with
N- (4- Chl or o- 3-i odophenyl)-6-(trifl uoronethyl)-2-nethyl
W@opdeases 3- car boxami de (440 ng, 1.0 nmol) anBCT/US2009/040165
4- msthyl 2- pyridylzinc brom de (5 nL of a 0.5 M 15
coni:g Itra%ed und?r rei{uce egsurrea gﬁr%lu ‘ijf 3—%&) rV\Pa Vléllf)or];tllo% Unless otherwise

notatat ﬁi\&ﬁth'lﬁs’eﬂwm@ Oli’.tzOneﬂl ceehercially. Chromatograph1c purification of products was

oo BhETR S 3 o s RGP h i L R e ¥ v o

illustedtiofl onﬂ]Lﬁlleoufse Qf 4@'31ct(1(315 Y%oae tfh1ohved 0@ ttlﬁhﬁybﬁ&ﬁdﬁﬁeﬁ() graphkl (TLC) and

. N CDC13, . 400 d,
hqu}g/g?go(ngatogiWy -Massg ipe)c;ﬁom ?LC—‘A\@% Té';!) lfﬁf ]hyongaéo eﬁz%y (TLC) was
perﬁ)‘ﬁﬂled 3n 601 (Sélené’b"glhcazgez 360(15254 @Jﬁ!}s (ﬂ‘S@ p(t@-)\hsqlgﬁzaﬂlor( v thez&veloped

chr%wngram(;ﬁ% P@owplewwthoaw@na? ruonchingn her\f8 ) vage segited with a

shikRYl BRFAEE !5 XaLAe (s 6 5 3 mL/min. A
! %éé’/ oS RE S SEE S 2009%040165(0 mm, 5 pm) operating at 3 mL/min.

Shima@hll Yol @ dodaemmdrineng 4t D¥ agd 244 mmovds wed Gimeld quadrupole mass

speptl;o(%%?(gl%%%%rf%t%%i g’ﬁ %11 )Apgﬁ&%#ff}%eﬂnss%X%ngleglcoﬁ{e%gXﬁ@ear magnetic

res¢@nés (NW)R) Sﬁ)MﬂKE’ w(eﬁeOacqgred@)nAt Vanioh Jnogd sp2&rdihckad IOperatlng at 400 MHz for

'H gr}/dlearr% ge ﬁ%({ 1n o lﬁ yoet(:t%ae a fnﬁeyﬁﬁ/fass &40y %f 8/%%_1@ (an‘é Data for 'H

NMR ﬁb ebcdrdbd &k fHEGVVSy |cthn1(:ﬂ'sBﬂﬂﬂ (0)ppm3-multiplicity (s, singlet; bs, broad singlet; d,
ophenyl )i soxazol e-4-car boxam de as a white

do u‘b}e&cte(tﬂprlg ) wgetpgppb%@twef(h sextet; hept, heptet; m, %ull‘upl%t bm, broad
muBipRr)dhdiEhiyhidd (e GhlcREOand-JuBiel B mbh) pro @RI € adesSAIY at least

oxam de )
one of the following techniques: LC-MS, NMR, TLC.

Example 1 General Procedures
Compounds of examples 2-51 were prepared according to the following general procedures.

A: Suzuki Coupling Procedure

R\
Cl >>L(? Cl = | Cl
B A NS

o) N
PdCl (dppf) r Pd(PPhs),
X
HNY i[ BB i HNYO [i\ HN_ O
7
Ar N Br Ar

2 M aq. Potassium carbonate (5.0 eq) and 4:1 toluene:ethanol mixture (2.5 mL) were added to a
microwave vial charged with the appropriate boronate ester (2.6 eq), aryl halide (0.35 mmol, 1.0
eq), and Pd(PPhs)4 (0.04 eq). The vial was sealed and heated with stirring in the microwave to 160
°C for ten minutes. The solution was poured onto 2 M aq. Sodium hydroxide (20 mL), extracted
with ethyl acetate (2 x 20 mL), dried (MgSQ.), and concentrated. Purification of the crude product

by chromatography on silica gel (conditions given below) afforded the desired product.
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(190 ng, 0.5 mol ) and 3-nethyl - 2-pyridyl zi nc brom de
(2.5 nmL of a 0.5 Msolution in THF). The 10 crude

WO e@on2am was purified by silica gel chromat ogPepki§2009/040165
(5-100% Et hyl acet ate/ Hexanes) to yield
N- (4-chl oro- 3- (6- net hyl pyri di n-2-yl ) phenyl) -3, 5-di neth
yl i soxazol e-4-carboxam de as a white solid: TLC Rf =
0.43 (50% et hyl acetat e/ hexanes); 1H NVR (CDC13, 400

, .6 8.52 (bs, 1H), 7.68 (m 2H), 7.48 (m 3H), 2.70
B-%@“ﬁ&?‘}ﬂ%ﬁ e 3hy 2,21 (s, 3H); M5 (QL) 342.3
(M. 15 Exanpl e
11N- (4-chl oro- 3- gpyri di n- 2-yl am no) pheigyl) -6-(trifluor
onet hyl ) - 2- e} hyl pyri di ne-3- car boxam Cl /CIN -=- -
C F3

N- (4- Chl oro- 3-i phenyl)-6-(Trifluoro - met hyl
pyri di ne- 3- car boXami de(ZZBd(%,)“ 0.5 20 nmol),
2-am nopyri di neng40 oy, 0.42 nmol ), potassiu

, P 21

mol ), dppf (24 nghr 0. 042 in tol uene (Z.TfrrL)
were heated to 100 C for 1. Sagr TNE sol uti onawas
cooled to 23 C, diluted wth ether, filtered through
celite, washed Wi¥®ret hyl acetate, and concentrated.
Purified by ravesisevphase Gl vield
N- (4- chl or o- 3- (pyri di n-2- ’
yl am no) phenyl) -6-(trifl uoronethyl)-2-methyl pyridi ne-3

Aryl SR oA g@S *p iIf"TH’R' 38 eé)%ﬁsdéddgd*m%\%ﬁg%ﬁn VR0 vial charged
MHz) 6 11.53 (s, 1H), 9.68 (s, 1H), 8.05 (m 2I—8, 7.85

witb ihe a@p{)opriam eyl thji,de 1]—.9 pq)?qnga?d(ﬂﬂ’hg)g_(-Q)% ). e (Vd?(}j wag H)a!ed and heated

.p.91. (t. . 6.88 (d ve2a o5 3H): ) )
il i ity E R B86: 506 Tt U308 020" By iy mivure was
cont@iwafed -aad pwrifed Dy (chyoiachigrapRy yih Jifitvegey ldonbiti§ub-giesh g lopi) peedfford the
desfargéprb&dcxl ) pyri di ne-3- carboxam de Cl

t-butoxide (66 ng, [0 59 mmm:dZ(dba)S (204
)

C: Iron Reduction of Aryl Nitro Group

Cl cl

Fe, AcOH,
NO, EtOH NH,

R =T or pyridin-2-yl

The appropriate nitro aryl (1 mmol, 1 eq) in AcOH/EtOH (1:1, 0.42 M) was added slowly to a
solution of Iron powder (6.0 eq) in AcCOH/EtOH (1:2, 2 M) at 60 °C. The solution was stirred at
70 °C for 30-60 minutes. The reaction mixture was cooled to 23 °C, filtered through celite,
washed with ethyl acetate, and concentrated. The oily residue was dissolved in ethyl acetate (30
mL), washed with saturated aq. NaHCO; (2 x 15 mL) and water (2 x 10 mL), dried (MgS0O,), and

concentrated. The oily residue was used with out further purification.

69



10

15

20

bbut yl am no

I % KiN\N 5\ Procedure F was performed using
N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-chl oro- 3-car boxa
wore@e/1¢d63 ng) and N-net hyl pi perazi ne i n but anoPCT/0S209/040165
m.). The crude reaction was purified by reverse phase
D: e Ao Bhlio
' n{ 2 ¢hl%or’o-4t Ppyri di n-2-yl ) phenyl) - 6- (4- net hyl pi peraz
in-1 -yl)pyridine-3-Clcarboxanm de as a whi fk solid. M
(QL) 408.4 (M. R _Exanple R
13N-(4-chloro-3-(p n-2-yl )9hen¥1)-6-
) pyri di ne- 3- car box Cl {Arc%)CI( N Procedure F
was performnmed using EtsN. CH,Cl HN
N- (4- chl or o- 3- (pyri dM'iz 2- ylI ) phenyT) - 6- chl 0 3. car boxa
m de (50 15ng) and 2-net hyl propyl am ne in bytanol (0.5
mL.). The crude reaﬁt_i on wa uTifi ed by reverse
phaseHPLC toyi el d K~ Torpyridin-2-y
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(isobutyl am no)p
A L RS 2% B ShL 1.0 5 SRR s o0 in
meth$idhd &Gk Af O Jndiddeditchhgtraury! IROQMbL s BREQING! 0. BBMYGLs, poured
di ne- 3- car boxani de . . . .
onto saturated aq. NaHCOs;, extracted twice with methylene chloride, dried (MgSO,), and

concentrated. Purification of the crude product by chromatography on silica gel (conditions given

below) afforded the desired product.

E: EDC Amide Bond Formation

Cl

Cl
R E
N HO__O R
Y EDC, CH;Cl
Ar NH,CL, H,0
NH; CH;Cl extraction

HNYO
Ar

R =T or pyridin-2-yl

Carboxylic acid (1.1 eq) was added to a solution of aniline (1.0 eq) and EDC (1.4 eq) in methylene
chloride (0.7 M in aniline). The solution was stirred at 23 °C for 2 hours, poured onto a 1:1
mixture of saturated aq. NH4Cl and water, extracted twice with methylene chloride, dried
(MgS0,), and concentrated. Purification of the crude product by chromatography on silica gel

(conditions given below) afforded the desired product.
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WD 2009/ 126863PCT/ US2009/ 040165 CI  Procedure F was
per f or med usi ng

WOR{4A8bDr 0- 3- (pyri di n-2-yl) phenyl) - 6- chl or o- BEHR190N@40165
m de (50 ng) and norpholine in butanol (0.5 nlL). The

F: GRS of SARL! 9 HBRpPMGAS | €0 Py reverse phase HPLC Sto
yie

N- (4-chl oro- 3-(pyridin-2-yl)phenyl) - 6-norphol i nopyri di

) 'no)-N—(4-chIq;o-3-(pyr?
yri di've boxam de 10 CI  Prgcedu
usi ng HN R H

N- (4- chl or o- 3- (pyi di n- 2- gt} ygheny1) - 6- chl or o- 3-
m de (50 ng) ang_benzyl amBeHin butanol (0.5 nL
crude reaction was\purified by reverse phase HPL
yield K
6- (benzyl [&TiHn@)1 N- (4- chl or 0- 3- (pyri di n-2-yl ) phenyl ) pyr

NHJF%L’ ne ggﬁ%ﬁg%)l(nae[n a%glinae,s b%nzy ain}ir?e, S?—lnie%ﬂp%%yl(agili?e, %gie&lylpiperazine,
16N- (4- chibphetind; 1-pifphdiitvethyMjgeheny 1) - 6- ( phenyl ani no) p
yri di ne- 3- car boxam de Cl

Primary or secondary amine (5 eq) in either BuOH or a mixture of BuOH/ethylene gylcol was
heated to 170 to 220 °C for 20 min in a sealed tube. The BuOH was removed under reduced
pressure. In cases where ethylene glycol was used, the reaction was diluted with water, and the
product was extracted into ethyl acetate, dried (MgSQ,), and concentrated. The crude residue was

purified by reverse phase HPLC to afford the desired product.

G: Amide bond coupling with HATU

7 | Cl 7z o]
x A
N +  HO_O N
Y HATU, DIPEA, DMF
Ar NaOH or NaHCO4
NH» ethyl acetate extraction H N\(O
Ar

Aniline (1.0 eq) was added to a mixture of carboxylic acid (1.1 eq), HATU (1.1 eq) and DIPEA (2
eq) in DMF (0.1 - 0.2 M). After stirring overnight, the reaction mixture was diluted with 0.1 N
sodium hydroxide or saturated NaHCO;, extracted into ethyl acetate and the combined organic
layers were washed with brine. The organic layer was dried (MgSQ,), concentrated and the crude

mixture was purified by reverse phase HPLC.
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20 WD 2009/ 126863PCT/ US2009/ 040165 Procedure F was
per f or med usi ng

WOR{4A8bDr 0- 3- (pyri di n-2-yl) phenyl) - 6- chl or o- BEHR190N@40165
m de (50 ng) and analine in butanol (0.5 nL). The

H: PG LAk AmB AL Llggd by reverse phase HPLC to
yi
N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-6-( phenyl ani no) pyr
i di ne- 3-carbgxan gde as a white 5solidi My (QL) 401.0

(M. Exanple
17N- (4- Chl oro- pyridin-@-yllphenyl)-. trifluoroneth
yl) -2-met hyl pyri di ne- 3ungar boxari-de- |1=Bncedure C was
performed witi~aech) oro- ® i od6¥ 4"t r obezene (283 ny,
1 mmol) to produg€ 4- chloro-3-iodoaniligd which was
used wi thout ful®er purification. Proceduie D was

performed with 4-chl oro-3-iodoaniline (2 ng, 0.889
Chigrepujforpilgpngpic acid (1.0 eq) was added to a solution of amine (1.1 eq) in 10-20%

g ) 2- | R iy
DI BB ) A ¥ B b SR PR ARl e e
resifiheweornydécd psicdus phas FHWG. f i ed by silica gel

chr omat ogr aphy (2-50% et hyl acet at e/ hexanes) to yield

N- (4-chl oro- 3-i odophenyl1)-6-(trifluoronethyl)-2-nethyl

pyri di ne-3- carboxam de as a white solid. Procedure B

b ﬁ@‘%‘?ﬁ%‘?{lglﬁg‘g%&g{é@%ﬁ%nyl) _6-(trifluoromethyl)-2-

Pd(PPh;),

TN 1 d
Ra)- _fj\ (MesSn),, LiCl (R3)m_kl/\j\

N~ OTf Dioxane/Toluene N~ "SnMej;

A solution of tetrakis-triphenylphosphinepalladium (0.04 eq.) in toluene (1 mL) was added to
degassed solution of aryltriflate (1 eq), bis-trialkyltin (1.05 eq), and lithium chloride (3 eq) in
dioxane. Heated to reflux for 2 hours, cooled to 23 °C, diluted with ethyl acetate, washed with
10% NH4OH, and brine, dried (MgSO,) and concentrated. The crude material was used without

further purification.

J: Stannylation of substituted pyridines

1. dimethylaminoethanol

TR nBuLi, hexane 7N
Ralm—C > Ram—
N

2. Me;SnCl N~ “SnMe;

n-Butyl lithium (6 eq, 2.5 M in hexanes) was added dropwise to a solution of
dimethylaminoethanol (3 eq) in hexane at 0 °C. The solution was stirred at 0 °C for thirty minutes
before dropwise addition of the substituted pyridine (1 eq). The solution was stirred at 0 °C for an
additional hour, then cooled to —78 °C. A solution of trialkyltin in hexane was added dropwise.
The solution was stirred at —78 °C for thirty minutes, warmed to 0 °C, quenched with water,

extracted twice with ether, dried (MgSQOy,), and concentrated.
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20 met hyl pyri di ne- 3-carboxam de (88 ng, 0 2 nmol) wth
2-pyridylzinc bromde (1 n., 05 mol, 0.5 Min THF).
weenopfizead by silica gel chromat ography (10- 80%&T/hig1009/040165
acet at e/ hexanes) to yield
ro-3-(pyridin-2-yl)phenyl)-6-(trifluoromethyl)
K: %ﬂee 1H)%In%)yrl di ne- 3-car boxam de as a yeI | ow soI i d: TLC
Rf = 0.28 (35% et hyl acetate/ hexp(p §), TLC Kf

hyl acet at e/ he anes) 1H DC13, ﬂ:&@n
(RaBm'88(,s 1H), ,8. 41 . , 774
aby - Med, 1H), 2 (m 1Hpicro@a®5 (s, |vrs

(QL) 392 (M. An alt natbve synt hetic procedure i's aim
follows. 75g (435 I 2-chloro-5-nitroaniline was
added to a sol ution of ter (600 nL) and conc.

sulfuric acid (60 nmL) ifr a 3L 3-neck flask equi pped R1

Pal%g a SO O%?leg %s][a!’dg%gtlouﬂggas%(als?ﬁl{l%g(zf\%@ﬁ]fﬁﬁg F%%tagylg)[annane (2

eq)rmﬂltl)phemylpmlﬁnne( (0306 eaplip NMIS Hchebedn g Gmkryan'Ehe 136 9t for €& minutes.
was stirred for t.hen soI
Thep‘&?f‘%’é’& RIBERA R éluiei%thﬁ%y%%*at%"}s?edi it /éF‘H{ B0 4 brine, dried
(MYSS,), aohehe frakidapWp Sefida\be fsilic¥\E21 chromatography.
2009/ 126863PCT/ US2009/ 040165 ' A hr keeping the
tenperature bel ow 15C. The solution was stirred for 2
hr then extracted with Et0Ac (3 x 500 niL). The
onbi ned organlc extracts were washed with sat.
L: §ﬁ§§?@? ehyleBe® nl), dried (thSCﬂ) and concentr at ed.
Holhe cr uE i odi de was di ssol ved g1 hat |Pé|0—| (500 n)
{nes (200 nL) were added. Y eafti on was
: 0 cool wiakyliedifls ring and gpraguct was
5col | [@- by sQct rrlf,r'atron af ter rring at 0C
for 2hrYyiel ding 955&‘(, 73% 2-cpl oro-
5- nltrHN% enzene as a Ilght tan cryst p0e solid.
I

The 2-chl pro-5-nitro-iodobenzene (5g, 17 nmol ) was
di ssolvedrjn 5 nL DVMA in an oven dried flagk and a
0. 5M sol ut| on of 2-pyridylzincbromde (53 nL, 26.5
A sohmibyp 00 hdriyippriditd-j1 e salbdaddde (ext@ssThed sediw icahovugesin NMP was

gassed wt oA hr., the PPh3 (0. 185
heaﬂeﬁolln) tﬁgﬁﬂcrﬁgeﬁp}ﬁ)s}@ %%g&%a m]@ut?S 56&%}1@3816% a/as diluted with
cthylhd?®@L wiakhcWintith 198VeH WH JJlesd b, anel (ﬂ\lrgsm); kodce@utotiassd purified by
degassed for a further 10 mn bef ore heating to 60C
Slhi?rﬁfl’ Fhrapatogfplyy eacti on was conplete by TLC in -8h,
cooled to RT, and poured into a 1:1 m xture of
Et OAc/ 2. 5N NaC]—| (500 nmL). This solution was stirred
for 10 min, passed through a course fritted filter
M: &R RERE M p&Efidatien t 0 renpve the solid, and then
extracted. 15 The organics were vvashed with brine and
concentrated to a brown solid. The conbi ned aqueous
| ayers were backextractgd with Et20 (1 x 200 nL). This
r-M@s uged to suspendd h¢ cryde product, which was
extrgcted wth 1IN 200 nL, 3 x 100 nmL). The
( ere cooled to 0C, diluted
: ‘ de basic with 10N NaCH (100
This solution was separated, the aqueous | ayer
€d with Et0Ac, and 7@ conbi ned organi cs were
20 dRj ed over Na2SO4 andH@harcoal with stirring. This
sol ut\ on was filtered through celite and concentrated
Thd oeghiye Iesielp Ureq) s hlydmotyz&F (v r LiiHn (qu i RDASH oﬁﬁrweme mix. Upon
co rpégdonr%g atr(l: reaﬁm{leh E%‘% retv?{go%at% U?H%Fr }Aegltuieg rg)ressure ancl1 8‘16 solution is
acidified with HCI to pH 2. The resultant solid was filtered and dried to give the pure acid.
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4-chloro-3-(pyridin-2-yl)nitrobenzene (1.47g, 6.26

mmol ) was suspended in EtOH (35 nL), and 25 the SnCl2
W@ 3008/1258620. 4 nmol ) and conc. HC1 (5 mL) were BCOiEs20891040165

rinsed in with a further 5 nLs EtOH. The sol uti on was

placed in a 40C oil bath and heated to 60C. The

solution was stirred at 60C for 1 "A hr., cooled to RT

and diluted with 1 N HCL (100 nmL). This solution was

our.ed int qu on (100 ni: 150 nlL)
W&P“é%&f’?g”{q%%m“‘%%e g&é‘ﬁ%%ﬁ%‘“&@% Was diluted with

Et 9Ac (250 nlL), cooled to 0CO and nade basic with 10 N
WOHK 50 nL). This soluti sR 30 extracted (EtOAc,
and t héengaitBeeide or gani were washed with brine

oal . Suction filtration
th olgh celibsergglile a cl ear collard.ess sol ution which
was concentlﬁfﬁltz@d £o y| el d

T RIS AR BT A8 KPRhel VabapfiRy STl w v

Bro\ﬂﬁﬁuddﬁlﬁﬂdei (10.9%d)ein restutive at S%ABOHII ih Battent wiid ared in the microwave at

rd fi t i on. 9/ 126863PCT/ 1US20 9/ 040165
12028 (fpli. ﬁetﬁ%‘/?l Bro%ch@iahﬁf%%lq . étéﬂ:tglgrw?tenal and di-bromo
pro@iit Gfid MC( ﬂaﬁﬁ@arorﬁat@mﬂmﬁh afd ethyMaceldr (wids 1908e0H) and hexanes
dropw se to a sol ution of
SOI‘ZFHEWFtS’ino 3-(pyridine-2-yl)aniline (1.21g, 5.93 mmol)
in THF (15 nL) at OC. The solution was stirred for 10
mn., poured into Et 0OAc and washed wi th saturated aq.
NaHCO3 (2x), and brine. The organics were dried
0: §QRZP I AR AP ARALIA AL BIRginGr ude product 5 was
suspended iniPrCAc/Et20 (10 nmL, 1:1), stirred at 0C
"A hr, and coIIeed by suction filtration to

R-yl)phenyl)-6-(trifluoronethyl
Ar boxam de (2. O4g, 5.21 mol,
ield) as a white sglig: TLC K 0.28 (35%
x); 1H NVR (CDC13,5400 M) 6 8.88 (bs, 1H),
8.41 (d, 1H), 7.96 (dd, 1HP, 7.74 (m 4H, 7.52 (d,
To 1) broZnn%QstMg ﬂa‘i%mal?(lgé W add sodlvl ﬁlgialneg’@gnitMZeq)lQl DMF and

healegegféﬂ fyrithe eyeregicari heyjuiies-( Alleiibely. e (qagtiandyas hgatgd tp 60°C in
an %2 gﬁg lef%rpsg?éﬁglﬁgrgﬁlﬁlgpﬁﬁ@% N 8 ctiddGhixture Wi QnE8GMERd Gnder reduced
preggu(eZang ek ratedain (et pasiate ndyvitphdhy eigage dykiowes gicdarvbiodlagnesium
i 1Hm) (0.5 nL).

Sul%egﬁhérg%% react ?%%d 1\?\1/;\’2&%8% ?1?] dtrslgg %Jy r g%?@s Pg!énephase

HPLCt oyi el d6- ( 2- hydr oxyet hyl am no) - N- (4- chl or o- 3- (pyri

di n- 2-yl ) phenyl ) pyri di ne- 3- carboxam de as a white

solid. M5 (Ql) 369.0 (M. Exanple
P: A8iNe (dpledtnenoofBrpipe i di n- 2-yl ) phenyl)-4-(trifl uoroneth

ylsul fonyl') benzani deOCI

42:%; RRNH

To the bromo starting material (1eq) was added appropriate amine (3eq) in either DMSO or BuOH

and stirred at room temperature until complete. For less nucleophilic amines or anilines, the
reactions were forced to completion using microwave conditions ranging from 150°-170°C for 15
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20 25 4-(trifluoronethylthio)benzoic acid (200 ng, O
9 mol) was dissolved in water (2 nL) and acetic acid
W@ 2000M1)686hd treated wi th potassi um per manganatBCT/VI09/040165
ng, 4 5 mol) at roomtenperature. The reacti on was
mlnuke &"e g%}egctlsc’)%% %erfe%%)ncentr d tg)ldlrylfrlltesesfjc\(liviegher extra)él[ed awt%t 3137? acetate and
satt(rhig&@éb)irbamde éfothe endctiat echubtal in &l dltermedlate or purlﬁed via HPLC if the
4- (trifluor t hy] sul f one) benzoic acid. WO
mw?@%é%f%%@%%%%%ﬁﬁé&ﬁOQ/040165 General procedure G was
perfornmed using 4-(trifluoronethyl sul fone)benzoic acid
and 4-chloro-3- (pyridin-2-yl)aniline. The crude
reaction mxture was purified by reverse phase HPLC to
Q: Yhi6l dsplacement of halogen
N(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(trifluoronethyls
uyt onyl ) benzam de . .C{qn) 440.95 (M. 5Exanpl e
R 2QN-(4 chl or o- 3- (pyR &N n- 2- yl ) pheny1) - 4- (et hyl sul f onyl

) |3 Aan1de GKH jerql procedure G was perforned
\ N4 i 0) be %Eﬂb
oro 3- 5§§Pldln 2- 4K
o3 p

acid and

[ )aniline to produce
N—(4- Bror yridi n-2-
n1de A sol ution of

fhenyl) - 4- (et hyl t hi o) benza
R
The hatal am hglg)rgnqo %Brgz%f[e I(n%f\jvas t¥ea hel’h¥ %P)t;a]l{?ugneélg %nf&ar onate (1.5¢q)
and\l\lém)rdimﬁat ﬁd)l wletivation @heed) JJBBDMﬁ (00. CZ—P;CNDTmhﬁ stlﬁékﬁ otdigight at room
nmoved. Afte stirri

temlpgrgtc':lffi ﬂ] \r‘irﬁif ra%e‘(ﬁg%ratfg H’cveaﬁ'lmr aé’tdége eaHign t“ﬁg e)f'nélg'ie@i Fih gyl acetate
andLl®atchi. SR Meshid thﬁt \he)é| driz@ efvat MagnbliemBudfaii, dilealdwint @Bncentrated to

. Was Wi dried (My504) and concentr at ed.

Weﬂﬁ@”ggiﬂ’epgﬁ@?iﬁﬁ’ I%%H?% was purified by reverse
phase HPLC to yeild N-(4- chloro-3
-(pyridin-2-yl)phenyl)-4-(ethylsul fonyl)b enzam de. M5
(QL) 401.0 (M. 2-Chloro-5-nitroi odobenzene: The

R: O€aeRdaised was purged with nitrogen and kept under
nltrogen

0
R
oxone
2:1 MeOH/H,0 0
4
Lo
R

Derivatized thiol (1eq) was dissolved in MeOH while Oxone (2eq) was seperately dissolved in half

the amount of water. Once all the oxone was dissolved, the solution was added to the thiol in
MeOH solution at once and stirred until complete. The MeOH was evaporated in vacuo and the
remaining water was extracted twice with Ethyl Acetate. The organic layer was dried over

Magnesium Sulfate and concentrated to yield the sulfone.

S: Thiolysis of epoxides at alumina surfaces
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t hroughout the synthesis. Reactor was charged w th USP

purified water (400.0 L), agitated and 25charged with
WQ@2@bh286e3 5-ni t roaniline (50.0 kg) and then theCT/US2009/040165

contents were cooled to 0 - 5 C To the stirring

reactor was charged concentrated s furic acid (40.0

L), nmai ntai ni pg4t hegt enpepature

2009/ 126863PCT/ Ug2Q09/ 04 <10 C

hr) and the cont > wer rred - 5 Cfor at

| east 15 ni nutesM¥n a st Bitte ve a solution of

sodiumnitrite (25.84kg) and USP puri isiked Rvat er

(100. 0L) was prepared. The sodiumnitr % ution was

slowy charged to the stirred reactor m#tntaining the

e 5 p . T

AI&QHFeu({fI%E&{l&S fO ecp thgpﬁe%)ép(tlgeeﬁour qgu gﬁltﬁh%eu%?%dee( %O eq) in diethyl
cthgovis eiirsl foed b alStt)orn tagpeaturawhildbeingrmatitoted g fILL. Abereaction mixture
waifgiﬁeergc? &1{# ebvceé : iwl 83 3\% et yn of atg%%ﬂa %gncgnq}al}egga}gle dlgg %ﬁ silica gel
chrsﬂqﬂmgryplgmang%@t}iybadeiaa/}skane)rte@ldlceﬂaiydxroxymlﬂmte atodisarg t he

tenperature at <5 C (exotherm caused gas evol ution

and foam ng, addition time -7 hr). Cooling was turned

of f gradually all ovvi ng reaction to reach room

tenperature. (-20 andthenthe contents were stirred
T: ggpergion ppaigilc &rgumwﬁ@%t icpgid. 25 C, and 10 then

sanpl ed reaction mass by HPLC anal wsi s (dissol ved

ditiontinme -3-4

ne rerml ned the nti nued to next
fenyt he |1 RRRL of st g material was
dd{every hgar unti | X hé reaction was
g e vessel a sol utgon of sodi um

st ep, homever
> 5%t hen sanp
conpl et e. In a sep

S

t hiosu| fate 0 kg) .and USP purified water E
A Sﬁﬂgorb?fé’ﬁa‘"f"éﬂnlﬁrﬁbo SUGRA yotR PYflerider (PP cgf inghhQ %@F'ﬂ?ﬁ to 120 C for

2h.t ThORM o th@x SRl wisi 8hled & bR t&h%d'rz[tﬁlg ah@a&li®ikd with HCI to pH 2. The
rralntalnlng]éthete nper at ur e 20 - 30 C and then

resulting solid Wpehliqret to afptddhr Rirgtcidigoduc8o C for at | east 20

m nut es. Cycl ohexane (300.0 L) was charged to the

reactor and the contents were heated to 55 - 60 C and

stirred for at |least 20 mnutes at 55 - 60 C

Waﬁ%h%f‘pﬁé@ﬁsﬁ"pped to allow the layers to settle

or at least 10 m nutes and then were separated
(setting aside organic layer) and returned the aqueous
H.aygr back into reactorg Qécl ohexane (200.0 L) was

carged to the reactor axyd stirred at 55 - 60 C for at
F%Q)rﬁjg,]ut es and\{hen agitation was stopped to

ayers to setfor at | east 10 m nutes and

Denageppathng,ihe | ayers el d aqueous | ayer for
Qyijleld checﬁ an combiqed bqth the organic layers from
~Previ ous steps back |n/t the reactor. The renaining

O1/2 of the sodiumthiosulfate solution was charged to

the stirred reactor, maintaining tenperature at 55 -

60 C and stirred for at least 20 mnutes at 55 - 60 C
TheMglichaltvie rdiMSedSihd?[ME d1.6 ol Covinnt daebdnaty €1.6 e pasiednt dlleyl bromide or
alkM%dlgg (A]O%agto feflg MNOTK agggf n ut e‘[ger reac‘ug%g,r\lfgfj%tﬂ% g %eo::{eé?pe@{ure for 18 hrs
or 10’8000101 1o) 24vWasirst Michia rédaadsrgeds duendhbe irf eatet afid admelctsd iwith ethyl acetate

| east 20 m nute - 60 C and the
wwigge: Tt PO OB BB TS0 AN rHCr Ay BF enio Qegt Bt MesOs and
evab@ﬁteato 4 @adtoilhthith WastpRSfidh¢h £MescanbR P .. ayer was

drained to waste. The reactor contents were heated at

-45 C and renoved -65% of the solvent by vacuum

distillation. Reactor contents were then cooled to O -

5 Cand allowed to stir for m least 5 hours 30 and

then the solids were filtered and the product was

washed with cold cycl ohexane (100.0 L). The product

was collected and dried in a hot air drier at 45 +/- 5

Cuntil LOD was < 1 0% The process y| el ded 50 O kg

 ~A A7 " 1 1IN o 1 N D




begun and zinc chloride (19.56 kg) was charged to the
reactor. Using atnospheric distillation reactor
W@ oovwanss3 was stripped to -50% of the origi nal PUDUS2IBI/040165
and then cooled to < 30 C. THF (100.0 L) was slowy
charged to the reactor (addition was exothermc).
5Preparation of Gignard reagent in reactor 2: Reactor
V. vias dphomd detmatidowiti 4or ;o @gieshloaideladdeyptanilinder ni t r ogen
t hroughout the synthesis. Agitation was begun and THF
(50.0 L) was charged to reactor. |sopropyl magnesi um
chl oride (89.0 kg, adjusted afRgrOtitration) was drum
Reg#Ped to mx and 13e 5 sl ow]y added, maintaining
t he tenperature a&Hg éﬁ%%exoth
10 m n) 2- mopyr i ge (22 s slowy
ged to & ﬁemnornmntmn g eRt enper at ure at
0 oC (exot hermic, addi® % n tlne 50-60 m n) The
_g®actor contents were t hen hea(§d to 50 +/- 5 C and
ﬁﬁlntalned for at least 1 hour.”The Gignard solution
(from Reactor 2) was slowy charged to the reactor

c Caddltlon time

3 (fromearlier step) naintaining the tenperature at <
Theszﬁulgle(v@a%( %Etﬁ{&éaﬂ it TAEGL 50N fabdEHohQRIFE R0s nd dirh.| b%onate (1 5eq.)
tine -20 The reactor was then stirred at 50 +/

and@ngpcid) Céh)glfie fL Thesur Weih ipdded paid gheasohiting Weh#irged ﬁb@p@ttan@rature for 18
ul%jCﬁlleO g%ﬁoﬁ tv&yak Qhﬁt@(y LVE)[H (ﬁm&l&ean@ %ﬁéhﬂ)%ﬂxléﬁhaﬁl@ agd l‘fﬁt)srew remove the
ar ge e reactor and stirred for -
MPriarrnets.  Tiiej lphtéﬂthmtﬁswﬁp resiapopategbtoky }leda@dcmmlﬁgé &y treverse phase
10 HPE@e reactor and stirred for -15 m nutes.
-chl oro-5-ni troi odobenzene (25.0 kg) was slowy
charged to the stirred reactor (15 mnute addition
time). The reactor contents were heated to 60 +/- 5 C
and stirred for at least 14 hours at 60 +/- 5 C, then
W. sanjdire doridagorr #@n b midavass for HPLC anal ysis. Wen
amount of starting material was > 4% conti nued heating
and sanpl ed again every hour until 20 the |evel of
rRetarting material fel IR ggbow 4% The reaction m xture
@S coole@~hoR 55 C and [then the reactor contents were
3 xsuum and 75-90 L of sol vent
r enoved—Foetmene ([ 0 L) was charged to the
gactor while stirring. Yfn a separate tank, the
2 5nkyn1chlor|de (25,0 «g)Rmas di ssol ved i n USP
ANpurd fied water (250.0'L) Bnd the sol ution was slowy
15 charged into the reactor &and stir for at |east 30
m nutes. The m xture was filtered through a 25
Nut sche filter (prepared with Celite (6.25 kg) and USP
A splytipy pletiesikyt fepmed ipidgte] in meghagoli s tiepted @ith @grianayger secondary amine
(1 y‘@%)ha@ ehow tteapérﬁ’tlufé%lel & HoursO T'h)t nfEnd1 KGs fdnlobE R W&Py evaporator and
ad d washed into a clean reactor. The |ayers were
‘meéﬁkbﬂemﬂ%ﬁbﬁévﬁﬁepm@¢HBLCIeast 10 minutes and then
20 separated (organic | ayer contained product) and
returned the aqueous |layer to the reactor. Tol uene
(75.0 L) was charged to the reactor and stirred for at
Iea re allowed to
set?l ﬁgggbg#&%é%ggg%gﬁ%gg"giﬁh Mgﬁiew%ﬁg separating
(organic | ayer contained product). The organic |ayers
from previous steps were charged to a clean reactor.
USP purified water (125.0 L) was charged to the
reactor and stir for at |least 15 minutes and then the
| ayers were allowed to settle for at |east 10 m nutes
bef ore draining the aqueous | ayer and hol di ng for
yi el d check. 35In a separate tank, a 3N hydrochloric
acid solution was prepared by m xi ng concentr at ed
hydrochloric acid (127.5 L) @nd USP purified water
(272.5 L). Approximately 1/3 of the 3N 92 WO
2009/ 126863PCT/ US2009/ 040165 hydrochloric acid (133.3
L) was charged to the reactor and stir for at |east 30
m nut es. The | ayers were allomed to settle for at

T . AP . T T T T T
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30

15 reactor and cooled to < 10 C. Amoni um hydr oxi de
(115.0 L) was slowy charged to the reactor, adjusting
W@ b@Ipréssd between 8.5 and 9.0 (addition tinme BCRBS2009/040165
hours). The reaction tenperature was adjusted to 25-30

C and the m xture was, (ﬂllgmed to stir for 30 m nutes.

HO tion mxture was t centrifuged and the product

shed with USP purifiedwater (300.0 L) and dried in
air_dryer at 50

9 of cr. - (2- py™&#y1),- 4- ni trochl or obenzene. 20
rificati on—ef—a(2- pyrlﬂy o#4- ni trochl or obenzene -
The reactor was purged)MA i trogen and kept under

ni trogen throughout the synthesis. Dichloronethane
(400.0 L) was charged to the reactor and stirring was
StepE @ﬂéparaﬁbhl @€ methiyP 4{byd’ni1d§|3/-ﬂ;1):t-h§l-bﬁﬂzbiit® chlaorob afzle ﬂﬁsk( vHth Ghechanical
ed to. 25 the react and st
S“’S‘*g éﬁva "o?"“gft‘“S Te P44 (C PR E §TO8R &“ GG ‘%?%gé &4 Fl%aé$eld with 4-

brofdl L H&th B0l iasidAlsv 86l ¢, Dbd.| BEngd®) arld2@etBarkéB)350AEL). and the reactor
charged to the reactor and stirred for at |east 2

confdtsr Sere Thdedrioxd UT.e a1 Ehlbiidr @d.68 hrequaius aloNly ddae at a rate which
filter (prepared with Celite (14.8 kg) and

maiitadfell @n anehdl acngpefabute 8f keys)thant) CheThd deb@ion aakerewas heated to reflux

hl th he filtrate
o JRE0T5 ! At G Re D St durr liao Ui pomoice
the G o€ BbBeitew e b&(ﬁ&cﬁd H&n kedihgetixurt Bighethe idgitimmaagke s concentrated

30 90% of the sol vent was renov ool ed t
to an ojf Vi TgREY §HRYARS hellgra! wﬂé&%ﬁweﬂagﬁ Qr?afoﬁ%ﬂaeﬂ%aae ?W@ mL) and
wadh8@GAR EatiWiic @ Ebdﬁﬁﬁbl%irb&rfa%@ofuﬁbn @t)o hﬁ@s trhe ofaOniE Ely@twag Qorrcentrated
30 C. The reaction m xture was and wash

via potprx gvaparatos ¢ gty meihyl 4 prampy @dﬁ%tlbea%qaéedﬂ Al 9-?16 )&F ? yeﬂow oil.
dryer at 50 - 55 C. Process yields 34.5 kg (86%

recovery) of 2-(2- pyr|d¥%% 4-ni trochl orobenzene as a
Step i da2-Splrpey-2- popyithiossEstbrrage (o8l 0AQeE 3 neck round bottom

flask Vﬁhll RERandcal Biddr dtleﬂwgc&ﬁhél@&' Jokdsl temperature probe and a mtrogen bubbler
2-(2-pyridyl)-4-nitrochl orobenzene was charged t

wassgliatggbyijh mpthedt-preme tZonethieraroatd (50 gk riolugiedt, D%m%r? -ethylhexyl 3-

me%?ét@??pnaél? g'l? %&%ﬁ%ﬁso 19{) R%/V;dr)n 3 a%gd?%ég&léasltentﬁ_were degassed

by repeatingra qmis op wwsmhmtmdn Wwitintgs.ni Theogetortvors 4Bpsihargecheith Pd (dba),
the pressure was rel eased. This process was repeated

(591N -eredd iPtaintpher (68 il gk andTdegass@l pyergpeading wascle peypcuum/nitrogen 1 time.
pressurized with hydrogen to 50psi whil e maintaining

Reachps copmenst VielP thea paedato fpd 08t C 5o 12 baurs Amflbsrtaftl%mh‘?ﬂ?l Ro longer
upt ake subsided (1-2 hours), the pressure was hel d at

detegtpddiy Lend Opsreths esaetion rvansamipletay thgirepgiomRonicpty et ogoleh tor 45 ‘C. The

The reactlon s checke PLC and once conpl et e
reagdgiorasdhqrsh %f@ mwwlrﬂ@ooré&e ELj’ﬂ" centhpldeastiy %@&tw? # 50 C for
2 hBirt, nﬁapﬁtehﬁemé)ﬁmenm@@ 1 NEh Bl @St By WS ool:ee@mdn was complete,

Thi's grocess was repeated two additional tines.
reagigliyopighis Werrfieoledl jop tqnepetatie pndgfiltprediqyet estifeprgd rT<13F E}P%fr?ake was
wadh@d Wit dthy¥edcBraRAABOL mEli shd Sthé! MHiYatVass tcBﬁd%mtra[téIﬁ%J & 1o80via rotary

to the reactor and stirred for a m ni nrum of

30
cvappTAgt- e sTheTiewasethient rowfeped bipkdo ﬁlﬁ‘sfeﬂqtq’ft"élﬁbe@etﬁﬁ’@b @P@HO L) and the
filter press and 0.2 mcron filter, the cak
fea%@s‘?i@c?h%g?%wtﬂéﬁ‘?délﬁ?fHF’%’PW%F?Z( 2)- 2e>w@1)eﬂalﬁ&d%w?n tAFFé 10 C). Reactor
ani cs re comnhioned. Thi ol |I|ca (0.05 w)
rYae th%%?md oefctdpr b gﬂﬂf%ﬁ‘amf% c giaterlélavg*ts donger detected

by DTN WeBSor Whitgen Rhar bl Gt BS dinkk@y1 dxirhdeqD 8t Rk QMG ddition, AT~ 10
filter press into an adjacen{, nitrogen purged,
C) r{aa¢b@énts WoR codtnubd héfihg aake ovas 1Wash edtiMintehmediate material was no
tetrahyrdofuran (2.2 w) and the wash was added back
to the reactor. Wth stirring, heptanes (6.8 wt) were
added to the reactor and the contents were heated to
refl ux under vacuum Approximately two thirds of the
sol vent was renoved by vacuumdistillation. The
reactor _was cooled to 20- 26C and stlrred for 2 3

s ey T e
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25 (0.815 wt) were added and stirred until dissolved.
4- met hyl nor pholine (0.564 w) was slowy charged to

W@ b@Inz®ei or whil e maintaining the internal ter@EUS2009/¢40165
at < 30C. The m xture was allowed to stir at room

lon%rfgptee aé By %C{ o:%Qfegc{t?]rl \gaasstﬁen c%arge(ﬁl lilx% atter%gOOS mﬂp c{j litm{lm hydroxide
Y, t opy! f -2- ¥é LG
oo BRI 4 U TR B s
longet . @teatedl balsC.adPack rébbtenr eactamletia sredrsat @dtents VECcane! to room
teml%terla{u%ee%nr(]ifc\(,)(\),gcse%érage(? ? %1 (gl \t}%éﬁr_%y e%%) 39(%1‘#;1105&26&3) :Iﬁlﬁ%lon with water (18
L), cotngekied Wltbydlchlahﬁnetlans ()Z:ik dm)pweshinganatoes fadtioh ivoth heptane (2 x 4 L),
(sodi um bi carbonate (0.506 w) and USP purified water
acidiBdngBaqmtJus fsmtiianwiﬂh oorici HCAl Imaimtililidg awaneraurs 96 lese thpn 35 C, and
extrac §I%g2i%1 ecg chrl rpm Qtﬁan(e%g 635 ?,2 nE ! gT rar%g ta%t}gorr]l?vrys )\gvtaﬁ & WV¥E water (1 x 8L)
anddt@icedtlaed hrdpmdsheo bamt 42- hﬁﬂn(einZemeth}dpromﬂna)Qahﬁhiylbemzmc acid

and rred for .at [east 20 hours. The reactor
(4725530 /e %e?%f’ %y‘glé’msﬂl ‘uged, washed with USP WO
2009/ 126863PCT/ US2009/ 040165 purified water (3.47 wt)
Ste&&q& %t{:l 4 g?eh cr:%(z metl%rf]propylsu?fonylyg tn{elthy ercl:zc())tl‘]csElcfi1 t A 2000 mL
rea@cbﬂ %0 nﬁcl(dﬂiéﬁl ﬁirﬁr Znt)éhl)ipféﬁiﬁyrlﬂlre‘]'pl()ﬁé yd §Hit1f0@é'hy i)l)blﬁ%ﬂ Z\iﬁﬁncharged

was obt ai ne ical yield 9%0&;? Met hyl i sobut
Wltk é’f(é ﬁédreﬁio%remprwﬁ leh%\frﬁédlbﬁlbzog {209y H§}hﬁ% <370 mL) water
react or nder itro V\hlles irrin
<37P+1*(ﬂ4> & F‘Bnel%(lgﬁﬁ)l gﬁ?lﬁhtze’wl)eﬂﬂ ﬁye%%(‘TerH’w @hﬁlfdoﬁ'y’rsdbat room
Bz 648 181hO, Wil s%&gaﬂgt@ﬂal @s&ﬂﬁl&@& preRed By L‘@aS Methanol was
eated to 60 C and stirred for at |east one hoo
rerr@as%wadﬂt%gvab‘e}mog AN Feaptar eRntgky WergHIstoeq tneMp%Oé%lgl bicarbonate
somtfbms@rhna@ﬂ@p&ratate (QL} &vmaecpfwg@éh by a@:ﬁﬁﬁ&ﬁo@@rﬂh E&R. HCI to pH 1.
cake was washed with hyl isobutyl ketone (2.56
Orggpiicy | Werp econpgnirateg dtos 6F3i§1?frso Mianaary haYRpprater el@ Pbfaine fH(gydroxy-2-
me&yl%%g@lfd%?ﬁ the?ﬁﬂll;elnﬁgc L&Qd 'fﬁng\%% %%Aéfd Qs 45 rb?ea%'b‘{ﬁf@) as a white
The reactor was cooledto 100 C a
S011§t| rred for at |least 15 minutes. The reactor vvas t hen
cooled to 80 C and the tip speed of the 10 agitator
was set to 2.0 m's. A seed slurry was prepared by
m xi ng N-(4-chl oro- 3- (pyri di n- 2-

enyl)s4- h zam de .E
xR L TR B B Dbt G B>
slurry wesbadoeld to the reactor at 80 C and stirred
for at least 2.5 hours. The bath tenperature was set
to 70 C and the contents were stirred until the
internal tenperature reachled 70 C. The bath
tenperature was set t 0 d the contents wee
stirred until the |nﬂer a tenperature reached 50
C. The bath tenperature was o 25 C and the
contents were stirred until the \nternal tenperature
reached 15-30 C. Once this tenp re was obtai ned,
the m xture wa stirred for at le 12 hours. In a
separate tank, a solution was prepaxged by charging
nmet hyl isobutyl ketone (3.0 w) and heptanes (2.6 w).
The reactor contents were centrifuged, washed with the
nmet hyl isobutyl ketone/ heptanes piNXture (all) and
dried in a vacuumoven at 60 C &Tj} a 20 constant
wei ght of purified
N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)b
enzam de was obtained. The solids were mlled using a
Fitzm 1l grinder utilizing an 18 nesh screen, hammers
forward on | ow speed. (typic#® vyield -80%. Exanple
212-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-((di m
et hyl am no) met hyl ) 25benzam de Ci




10

15

20

N\ General procedure G was used to couple

4- (BOC- am nonet hyl ) - 2- chl or o- benzoi ¢ acid and 4-
w@koonzeses (pyridin-2-yl)aniline to yield PCT/US2009/040165

2-chloro-N-(4-chloro-3-(pyridin-2-yl)-phenyl)-4-(B0C
SR R A AN B s o
mgpad XmapBolimatteylahiore idbharpt (00F mLD The emdea tdaetidnngps tporified by reverse

oo EREE o Ry B R Rommatons o AL hapgny phenspyidine
carlfa@ainiie ARh Wititg soie e thel3s.3 (M)

52-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(am no

nmet hyl ) benzam de (80 ng, 0.20 mmol) was dissolved in

DMF (5 nL) and treated with AcOH (10 ulL),

parafornaldeq§ﬁe %43 g, 0.47 nnDlB; and sodi um o
Exqmplat et oXyhdrOHyar i-(aéf?@glr%@lml&}lylérb@ -(royomepyJgq-methylpyridine-
stirring3f@fbokfnide the solvent was evaporated and the
resi due was dissolved in ethyl acetate. The organic
| ayer was washed with N Sodi um hydr oxi de, dried
(My504) and concentr at TRe crude product was
purified by reverse 10g ePLC t o produce
2-ch|oro-N—(4-chIoro-3-(pyﬂiﬂ n-2-yl ) phenyl)-4- ((di met
hyl am no) net hyl ) benzam de. TM5 (Ql) 400.0 (M. Exanple

22N- (4-chl or 0- 3- (pyri di A2~ enyl) - 6- (nor phol i nonet
hyl ) pyri di ne- 3-car boxagi de CI \156-net hyl ni cotinic
N

acid (100 ng 0.14 mol s digsbdl ved in 10%

AcOH/ benzene (1 nL) an eat e th NBS (117 ny, 0.18
mol ) and benzoyl peroxi/de (18 ngir,0. 07 nmol). The
reaction mxture was heated in a sealed m crowave
reactor at 120 Cfor 1 mn. The reaction m xture wa

S
Progi¢durst B avagwerforesedyith dawtidrianc iagtted 4wl B-(samak 4t5ed in THF) and 3-
broﬁgﬂe&%o—weneq%&Qg,(lwggé?) J P&I%E%%@tcﬁﬁhﬁ%graphy on silica gel (10%

cthyl acetate/hexanes) to yield 2-(2-chloro-5-nitrophenyl)pyridine as a light yellow solid.

Procedure C was performed with 2-(2-chloro-5-nitrophenyl)pyridine (122 mg, 0.52 mmol) to yield
4-chloro-3-(pyridin-2-yl)aniline as a light yellow solid, which was used without further

purification.

Procedure D was performed using 4-chloro-3-(pyridin-2-yl)aniline (40 mg, 0.2 mmol). The crude
residue was purified by silica gel chromatography (15-60% cthyl acetate/hexanes) to yield N,N-(4-
Chloro-3-(pyridin-2-yl)phenyl)-bis[6-(trifluoromethyl)-2-methylpyridine-3]-carboxamide as an oily
residue: TLC R, = 0.42 (35% ethyl acetate/hexanes); 'H NMR (CDCls, 400 MHz) § 8.72 (m, 1H),
7.84 (d, 2HO, 7.77 (dd, 1H), 7.68 (m, 1H), 7.57 (d, 1H), 7.51 (m, 3H), 7.33 (m, 1H), 7.12 (dd, 1H),
2.78 (s, 6H); MS (Q1) 579 (M)".
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20and purified by silica gel chromatography to yield

6- (br ononet hyl ) pyri di ne- 3- car boxyl i ¢ aci d.
wW@2@obnaisedret hyl ) pyri di ne- 3- car boxyl i ¢ aci d wasPCDUR1082040165

to 4-chloro-3-(pyridin-2-yl)aniline as described in

| E . ield . .
ExBTIEE omoRaig o N PR LR i gpenzamide

yl ) phenyl ) pyri di ne- 3- carBoxani de.
6-(bronDnethyI)-N-(A?CwI%§g§-(pyridin-2-y|)pheny|)pyr
i di ne- 3- car boxani de \Wwg¢ disgol ved in DVBO (1 ni)

treated with nmorpholine (33 YLy for 1 h. The reaction

was concentrated, and the crude_resi due was purified

by reverse phase HPLC to pr odu

N- (4-chl oro-3-(pyridi n-2-yl) phesy

6- (nor phol i nonet hyl ) pyri di nemd car boxam de. M5 (Ql)

409.3 (M. WD 2009/ 126863PCT/ US2009/ 040165 Exanpl e

23N- (4-chloro-3-(pyridin-2-yl)phenyl)-4-((pyrimdin-2-
4-Ghloaerd -y idet hyldapbmnzai dg, @2 mmol) was used in procedure D with 3,5-
i RFSTBTEL DL PSP FEL a0 LIPR AUPLED i e s s
purbgeniey atys@tloedau(@LElLexanedl @ yield N-(4-chloro-3-(pyridin-3-yl)phenyl)-3,5-

dlméf}_gl%?)a)gr%gl? eha% |a21 _()%l: héllt_e%o I1do r”lol:g kjgip ng ?i SQA_) gtilgrlll a)cglgtg}llg)liazlebs?;nH NMR
crel(, oo woHs i) (M #-70N | 81, OB 7(s8YAd, dHY-278Y(m, phg i) RenH), 748
( zam de (85 mgé;has gisséivedﬁin %WBCSEO.S %%%fgnd & :
(d, {438 gt N0 20 adiZRogyr2 HilHe 3(Bds. pf): MP (QBF6EYh- a
seal ed m crowave reactor for 5 mn. The reaction
m xture was concentrated, and the crude resi due was
Exeglmlq?p i ed5Wety]elvﬁ—glgorlgrﬁa(@@idin—Z—yl)phenyl)thiophene—Z—carboxamide
10HPLCt opr oducepur eN- (4-chl oro- 3- (pyri di n-2-yl ) phenyl)
-4-((pyrimdin-2- yIaninobnethyl)benzanide. M5 (QL)

416.3 (M. Exanple _
24N- (4-chl oro- 3- (pyridin phenyl) - 6- ((4- net hyl pi pe
razi n-1-yl ) met hyl ) pyr reine- ca@r boxam de Cl

HN
/S

s

4-Chloro-3-iodoaniline (2.5 g, 9.88 mmol) was used in Procedure E with 5-acetylthiophene-2-
carboxylic acid (1.85 g, 10.8 mmol) at 23 °C for 2 hours. The crude material was purified by silica
gel chromatography (20-100% ethyl acetate/hexanes) to yield 5-Acetyl-N-(4-chloro-3-

iodophenyl)thiophene-2-carboxamide as a yellow solid.

5-Acetyl-N-(4-chloro-3-iodophenyl)thiophene-2-carboxamide (202 mg, 0.5 mmol) was used in
Procedure B with 2-pyridylzincbromide (2.5 mL, 1.25 mmol, 0.5 M in THF). Purified by silica gel
chromatography (10-100% ethyl acetate/hexanes) to yield S5-acetyl-N-(4-chloro-3-(pyridin-2-
yDphenyl)thiophene-2-carboxamide as a  yellow solid: TLC R, = 0.19 (50% ethyl
acetate/hexanes); 'H NMR (CDCls, 400 MHz) & 8.96 ( bs, 1H), 8.67 ( d, 1H), 7.79 (dt, 1H), 7.68
(m, 3H), 7.61 (d, 1H), 7.58 (d, 1H), 7.37 (d, 1H), 7.32 (m, 1H), 2.58 (s, 3H); MS (Q1) 357.0 (M)".
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6- (brononet hyl ) - N- (4-chl oro- 3- (pyri di n-2-yl ) phenyl ) pyr
WO ciopa2686x ar boxam de was dissolved in 1 nL of BM3US2021040165
stirred for 1 h with N nethyl pi perazine. The reaction
e £SO L2 AS LUl S5) 4R RG] o
N- ( 4- chl orthyByfdyes3-cirbexdmyde) phenyl) - 6-
20( (4- met hyl pi per azi n-1-yk) net hyl ) pyri di ne- 3- car boxami
de as a pure product. 422.3 (M. Exanple
254- ((4-acetyl pi perazyn-jA= thyl)-N-(4-chl oro-3-(py
ridin-2-yl1)phenyl) benzln de
2009/ 126863PCT/ US2009/ 040165 "t
6- (bronmonet hyl ) - N- (4-chl or o- 3—_(gyrydi n- 2-yl ) phenyl ) pyr
i di ne-3-carboxam de (85 ng) was MSsol ved in DVSO (1
m.) and stirred for 1 h with N-acetW pi perazi ne. The
reaction m xture was 5concentrated, and the crude
resi due was purified by revered phase HPLC to yield
N-(4-Chiofe-3-iodophenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide (142 mg, 0.32

acet yl pi perazin-1 -yl ). hyl ) - 4- chl qr o-.3- | di nz2- .
SRR BBk H oMo hh o ey e (R b B €0 i
THEP Reifleddiyl sitice g8-chpytatogiaph 2 syl 0ppihiethyl hpetdte/(ekinesyns pibialN-@@-chloro-
3-(?-%3&%%&939-2 <Brpgq‘le(%lgl)—6—(‘[riﬂu0r0methyl)—2—methylpyridine—3—carboxamide as a white

solid: TLC R, = 0.23 (30% ethyl acetate/hexanes); 'H NMR (CDCls, 400 MHz) § 8.81 (bs, 1H),
7.95 (dd, 1H), 7.67 (m, 3H), 7.53 (t, 2H), 7.38 (d, 1H), 7.07 (d, 1H), 2.71 (s, 3H), 2.43 (s, 3H); MS
(Q1) 406.1 (M)".

Example 7 N-(4-Chloro-3-(5-methylpyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-
methylpyridine-3-carboxamide
Cl

CFs
N-(4-Chloro-3-iodophenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide (150 mg, 0.34
mmol) was used in Procedure B with 4-methyl-2-pyridylzinc bromide (1.7 mL of a 0.5 M in THF).
Purified by silica gel chromatography (5-75% Ethyl acetate/Hexanes) to yield N-(4-chloro-3-(5-
methylpyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide as a white solid:
TLC Ry = 0.23 (35% ethyl acetate/hexanes); 'H NMR (CDCls, 400 MHz) § 10.62 (bs, 1H), 8.12
(dd, 1H), 7.89 (d, 1H), 7.58 (d, 1H), 7.47 (m, 3H), 7.18 (d, 1H), 6.89 (d, 1H), 2.62 (s, 3H), 2.38 (s,
3H); MS (Q1) 406.3 (M)".

Example 8 5-Acetyl-N-(4-chloro-3-(5-methylpyridin-2-yl)phenyl)thiophene-2-carboxamide
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4- (bromonet hyl ) - N- (4-chl oro- 3- (pyri di n-2-yl ) phenyl ) ben
wQ2000dz68685 ny) was di ssolved in DVSO (1 nl) aPciI/usS2009/040165

stirred for 1 h with thionorpholine. The reaction

m xture was concentrat ed, cﬁnd t he crude residue was

: Ctoyield

henyl) - 4-
M5 (QL) 424.0 (M.

1)b4-(nnrpholinonet

N- (4-chl oro- 3- (pyri ¢ Q-z
15(t hi onor phol i nonmet hyt-Nbe
Exanpl e
27N (4-chl oro-3-(pyridin-2-yl)ph
hyl ) benzam de C 20
4- (brononet hyl) - N—(4 chloro 3-(pyridin-2- yI)phenyI)ben
5 Ac?t?]r ; 24 glﬁoro@gl)oﬁo e%e?gcarbox%g (r&ae'jaag? 30 m X ules used in
Pro\bﬁﬁreC]B) mthmtmﬁhfld—pyaﬂ}dzﬁlhbroﬁﬁdtde 5 WD, 1.25 mmol, 0.5 M in THF). Purified

by 3 &%ei égrgglggggﬁgfég)qgép 4&1g§ce{a?e§heggnees)v¥g%fie‘?éj g—iageitﬁ%—&ychloro—&(&

memywmﬁﬂlzqzl)pheayl()mmhﬁbn carbyska)rmheﬁkyal9eiléw sohd TLC R,= 0.25 (50% cthyl
(mor phol i nonet h ]; enzam d % %

acetate/hexanes) H NMR E/C Cls, 400 MHZ) 3 9. 52 (bs 1H), 8. 51 (d 1H), 7.60 (m, 4H), 7.39 (s,

1H), 7.29 (d, 1H), 7.14 (d, 1H), 2.55 (s, 3H), 2.42 (s, 3H); MS (Q1) 371 (M)

Example 9 N-(4-Chloro-3-(4-methylpyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-

methylpyridine-3-carboxamide

C
7\
=N o)
HN
7 N\
-
CF,

Procedure B was performed with N-(4-Chloro-3-iodophenyl)-6-(trifluoromethyl)-2-methylpyridine-
3-carboxamide (440 mg, 1.0 mmol) and 4-methyl-2-pyridylzinc bromide (5 mL of a 0.5 M
solution in THF). The crude residue was purified silica gel chromatography (5-100% Ethyl
acctate/Hexanes) to yield N-(4-chloro-3-(4-methylpyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-
methylpyridine-3-carboxamide as a white solid: TLC R, = 0.43 (35% ethyl acetate/hexanes); 'H
NMR (CDCl;, 400 MHz) ¢ 10.39 (bs, 1H), 8.11 (dd, 1H), 7.87 (s, 1H), 7.61 (d, 1H), 7.59 (d, 1H),
7.49 (m, 3H), 2.66 (s, 3H), 2.21 (s, 3H); MS (Q1) 406.1 (M)".

Example 10 N-(4-chloro-3-(6-methylpyridin-2-yl)phenyl)-3,5-dimethylisoxazole-4-

carboxamide

&3
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Exanpl e 28N-(4-chloro-3 -(pyridin-2-yl)phenyl)-4-((pip
eridin-1 -yl)nmethyl)b enzamde 5 C N
wa2qobnaisedret hyl ) - N- (4- chl or o- 3- (pyri di n- 2-yl ) pP&ryblongono165
zam de (85 ng) was dissolved in DMSO (1 nL) and
stirred for 1 h with pipergine. The reaction mxture
was concentrated, and e cyude 10residue was purified
by reverse phase HPLE't Q) Vi
plienyd) - 4-

N-(4-chl oro-3-(pyri dip=g
((piperidin-I-yl)metiyl)benzay . M5 (QL) 406.4 (M.
Exanpl e
29N- (4- chl or 0- 3- (pyri di n- 2-yl ) phehyl) - 4- ((4- net hyl pi pe
razin-1-yl)nmethyl) benzam de CI 0O
4§b orm?/relzh I?g\]QEM-CﬁI o 0- 3- &E ridin-2-yl) he.nl}/l );xgn
+CHlop o RE R T et off SUBPY QB HOMEO PSR Bgit > imethyl-4-

isoxszbledagbxf10r acld (0.566 tgh4 meidly EpicpeRaz] e .mnldig TE@a©15i BIn), DMAP (50
m xture was concentrated, and the crude residue was .
mep ki Ml BY 2¢ e\fer(gle OpHEEH- HAhe §rBdsyr@pipn was purified by silica gel
hrdndtarSiHyOr Q- B5oA PYdihydi Naclrad)OBRENY k) - 4yicld  3,5-dimethyl-N-(4-chloro-3-
© r( 4-gr¥et yIFIS)ir erazi nﬂl -;I )ametILEZ IE;' bengyaﬁri de. I\/gne(él) (4-chloro

iodgphenyd)igopgzo

e-4-carboxamide as a white solid.

Procedure B was performed with 3,5-dimethyl-N-(4-chloro-3-iodophenyl)isoxazole-4-carboxamide
(190 mg, 0.5 mmol) and 3-methyl-2-pyridylzinc bromide (2.5 mL of a 0.5 M solution in THF). The
crude reaction was purified by silica gel chromatography (5-100% Ethyl acetate/Hexanes) to yield
N-(4-chloro-3-(6-methylpyridin-2-yl)phenyl)-3,5-dimethylisoxazole-4-carboxamide as a white
solid: TLC Ry = 0.43 (50% ethyl acetate/hexanes); 'H NMR (CDCls, 400 MHz) § 8.52 (bs, 1H),
7.68 (m, 2H), 7.48 (m, 3H), 2.70 (s, 3H), 2.49 (s, 3H), 2.21 (s, 3H); MS (Q1) 342.3 (M)".

Example 11 N-(4-chloro-3-(pyridin-2-ylamino)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-

carboxamide
Cl
HN
= 0]
\ N HN
7\
N=
CF;

N-(4-Chloro-3-iodophenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide (220 mg, 0.5
mmol), 2-aminopyridine (40 mg, 0.42 mmol), potassium ¢-butoxide (66 mg, 0.59 mmol), Pd,(dba);
(20 mg, 0.21 mmol), dppf (24 mg, 0.042 mmol) in toluene (2.1 mL) were heated to 100 °C for 1.5
days. The solution was cooled to 23 °C, diluted with ether, filtered through celite, washed with
ethyl acetate, and concentrated. Purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
ylamino)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide as a white solid: 'H NMR
(CDCls, 400 MHz) & 11.53 (s, 1H), 9.68 (s, 1H), 8.05 (m, 2H), 7.85 (m, 2H), 7.55 (d, 1H), 7.26 (d,
1H), 7.13 (dd, 1H), 6.91 (1, 1H), 6.88 (d, 1H), 2.75 (s, 3H); MS (Q1) 407.0 (M)".
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Exanpl e

30N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-((di net hyl am n
wW@00etiboghd benzamde G N\ WO PCT/US2009/040165

2009/ 126863PCT/ US2009/ 040165 Procedure G was used to

coupl e BOC-4- (am nonet hyl ) benzoic acid (48 ng) with

4-chloro-3- (pyridin-2-yl)aniline (35 ng). The crude

reaction mxture was treated with TFA (1 nl)

cont aj ni ace, amp S.0 te
epRl B on e sb Rk REEBaRe Bk Bl by faipin TS pyridine s
4- (am noembdxymjde N-
5(4-chl oro-3-(pyridin-2-yk)phenyl ) benzani de.
4- (am nonet hyl ) - N- (4-¢ch| orp-3- (pyridi n-2-yl ) phenyl ) ben
zam de (80 ng) was dissp \Gfbin DMF (5 nL) and treated
with AcOH (10L), paraftor mabFd€hyge (48 ng), and sodi um
tri acet oxyborohydride (125 [
m xture was concentrated, and thexcrude 10 resi due was
di ssolved in ethyl acetate and Hed with 1 N sodi um
hydr oxi de, dried (MgSO4) and conceptrated. The crude
product was purified by reverse p 'gé HPLC to yield
N- (4- chl or o- 3-
(pyridin-2-yl)phenyl)-4- ((d|nethylanﬁno)nethyl)benzam
ProG&mrd\ﬁVﬁs@e}fom lﬁlng M—(4 OEK)&WB’J( ridin-2-yl phenyl) 6-chloro-3 carboxamlde (50
31h+§h chl aro- 3- (pyri di n- 2- y”ibhenylg (2-met hy up
mg%, Ia.l}da %mlpeém in"bpigmelnPaninge  The crude reactlon was purified by reverse

phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-methylpiperazin-1-yl)pyridine-3-
carboxamide as a white solid. MS (Q1) 408.4 (M)".

Example 13 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(isobutylamino)pyridine-3-carboxamide
Cl

o<
HN
7 N
HN4>7

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 2-methylpropylamine in butanol (0.5 mL). The crude reaction was purified by reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(isobutylamino)pyridine-3-
carboxamide as a white solid. MS (Q1) 381.1 (M)".

Example 14  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-morpholinopyridine-3-carboxamide

85



10

15

20

Cl Procedure H was perforned to couple

3-(chl orosul fonyl)benzoic acid with sec-butyl amne to
WQOpeaisee 3- (sec-butyl sul fanoyl)benzoi c aci d RT/Tk200E640165

purified by reverse phase HPLC. Procedure G was used

to couple 3-(sec-butyl suld&anoyl)benzoic acid with

4-chl oro-3-(pyridi n-2=yl) iline (28 ng) to yield

N- (4-chl oro- 3- (pyri din-2- henyl) - 3-[ ( 2-

met hyl propyl ) am nosul T®nyl}- en am de. M5 (Ql) 444.0
25 Exanpl e

32N- (4-chl oro-3-(pyri di n- 2- yI)p eny1) - 4- (4- nor phol i nyl
sul fonyl) - benzam de Cl WO
2009/126863PCT/U82009/O40165 Proce e H was perforned
to coupl e 4-(chlorosul fonyl)benzoi{c id wth

nor phol i ne to produce 4-(norpholinesal fanoyl ) benzoic
acid which was purified by reverse phase HPLC.

S5Procedure G was used to couple
Proqed@mfr phraiterfaeaagl qsglg@yﬂ)dbm@{mmg@r?dylmhpwl) -6-chloro-3-carboxamide (50

mg an((‘i 1§e {n%zdngll le)h?Ell Idal-: f%@ctgoﬁﬁwv ?ggmﬁe(a ?\Jege Iphase HPLC

oro- pyr eny mor pho
to }Ilefld)h’;,(i):hlob)ehmndldé ylm@%)mqlﬁ@olmopmmne@@m@mde as a white solid.

or o- 3- (pyridi n- 2-yl ) phenyl) - 3- (4- nor phol i nyl
NB%Eﬁ? nyf$bbenzan1de 10C O

Example 15 6-(benzylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide

Cl

HN

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and benzylamine in butanol (0.5 mL). The crude reaction was purified by reverse phase HPLC
to yield 6-(benzylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide as a white
solid. MS (Q1) 415.1 (M)".

Example 16  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(phenylamino)pyridine-3-carboxamide
Cl

o)
HN

O
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30

\\ -0 S--\ N -c) Procedure H was perforned to couple
3-(chl orosul fonyl)benzoic acid with norpholine to
W@ e@doas63- ( nor phol i nosul f anoyl ) benzoi ¢ aci d WhTYHS208%040165
purified by reverse phase HPLC. 15Procedure G was used
to coupl e 3-(norpholinosul fanoyl)benzoic acid with
4-chloro-3-(pyridin-2- yl)aniline (25 ng) to yield
Probedide- I Wwhsoeofo 8nddpiging Ai-(@-cBloyd -} hyeidind)- yl phé dhd po e pbrol 3kaaydosamide (50
f an - .benzam de. M5 _(Ql) 458.1 . | e
me b R BPERT (S gD RSy ity P EB St e IPLC 1o
yieMl )Z\a(m-dhﬂ)]r@Bl-l(ﬁy@iﬂw—Z—ylf)@@ﬁ)ﬁ);@—ﬁﬂbﬂ&anﬁflo)pﬁidﬂﬂ—ga\rbdxal(ﬂid\e @ a white
Pro re H performed to couple
“ﬂ@ngﬁagvgggﬁpﬁﬁyl)benzoic acid with ethanol amine to
produce 4-(2- hydroxyethylsulfannyl)benzoic aci d which
was purified by reverse pha 25
Example 17 N-(4-Chlotro-3-(pyridin-2- yl)phenyl) 6 (trlﬂuoromethyl) 2-methylpyridine-3-

carboxamide
Cl

O
HN

/ N\
—
CF

Procedure C was performed with 1-chloro-2-iodo-4-nitrobenzene (283 mg, 1 mmol) to produce 4-

chloro-3-iodoaniline which was used without further purification.

Procedure D was performed with 4-chloro-3-iodoaniline (225 mg, 0.889 mmol) and 6-
(trifluoromethyl)-2-methylpyridine-3-carbonyl chloride (237 mg, 0/93 mmol, 1.05 eq) at 0 °C for
30 minutes. The crude residue was purified by silica gel chromatography (2-50% ethyl
acetate/hexanes) to yield N-(4-chloro-3-iodophenyl)-6-(trifluoromethyl)-2-methylpyridine-3-

carboxamide as a white solid.

Procedure B was performed using N-(4-Chloro-3-iodophenyl)-6-(trifluoromethyl)-2-
methylpyridine-3-carboxamide (88 mg, 0.2 mmol) with 2-pyridylzinc bromide (1 mL, 0.5 mmol,
0.5 M in THF). Purified by silica gel chromatography (10-80% ethyl acetate/hexanes) to yield N-
(4-chloro-3-(pyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide as a yellow
solid: TLC R;= 0.28 (35% ethyl acetate/hexanes); TLC R,= 0.28 (35% ethyl acetate/hexanes); 'H
NMR (CDCl;, 400 MHz) 8.88 (bs, 1H), 8.41 (d, 1H), 7.96 (dd, 1H), 7.74 (m, 4H), 7.52 (d, 1H),
7.22 (m, 1H), 2.75 (s, 3H); MS (Q1) 392 (M)".

An alternative synthetic procedure is as follows. 75g (435 mmol) of 2-chloro-5-nitroaniline was
added to a solution of water (600 mL) and conc. sulfuric acid (60 mL) in a 3L 3-neck flask
equipped for mechanical stirring. The solution was cooled to 0 °C and a solution of sodium nitrite
(34.2 g, 496 mmol) in water (130 mL) was added slowly. The mixture was stirred for % hr. and

then a solution of potassium iodide (130 g, 783 mmol) in water (520 mL) was added dropwise over
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- hy drox%[et hyl sul f anmoyl ) benzoi ¢ acid whi ch wa

COIbefFﬁ‘ by wgtiny filratesy afier piaaeatQpy Gr 2by yeldwahs G enalsBge) 2-chloro-
5-nitR- 19M%z%n§as(aalgn%gﬂ %é’tﬁilﬂﬁwoﬁﬁll fanoyl ) benzoic acid with

4-chl oro- 3-
(pyridin-2- yI)anlllne(42rrg)toy| el dN- (4-chl oro-3-(pyrid

Thé f‘ﬁl% d%'S) IB %eng’en[e((fgs 17.6 mmgl) was dissolve 1n 5 '1\% 1?1&13 in an oven dried

roxyet am no]Sul fonyl] - benzam
ﬂaskazd a05M sol@oanﬁ?@yndylzmcbromlde (53 mL, 26.5 mmol 0.5 M in THF) was added.

R i L Pt
t t .82

eso tl(oﬁvx’%.?d g)seé’i%w g /nB éroc Qr%'j)g 0?&@2’?1 %}64 (0.825¢,

0. 7t1‘10n(ﬂ))\M@b eddsd (ruisécbunmsﬂnl st In)s giiAaing tl&csbmmwi s degassed for a further
10%l R e t%@g(g e i le h, cogled to RT,

A Y e R DD T

andppUhteﬁil ied Oyl hemerssE HbAase SNRLOH (500 mL). This solution was stirred for 10
min, passed through a course fritted filter containing celite to remove the solid, and then extracted.
The organics were washed with brine and concentrated to a brown solid. The combined aqueous
layers were backextracted with Et,O (1 x 200 mL). This was used to suspend the crude product,
which was extracted with 1IN HCI (1 x 200 mL, 3 x 100 mL). The combined aqueous extracts were
cooled to 0°C, diluted with EtOAc (250 mL), and made basic with 10N NaOH (100 mL). This
solution was separated, the aqueous layer extracted with EtOAc, and the combined organics were
dried over Na,SO, and charcoal with stirring. This solution was filtered through celite and
concentrated to yield pure 4-chloro-3-(pyridin-2-yDnitrobenzene (2.47g, 10.5 mmol, 60% yield)

which was used in the next reaction without further purification.

4-chloro-3-(pyridin-2-yl)nitrobenzene (1.47g, 6.26 mmol) was suspended in EtOH (35 mL), and
the SnCl, (3.87g; 20.4 mmol) and conc. HCI (5 mL) were added and rinsed in with a further 5 mLs
EtOH. The solution was placed in a 40°C oil bath and heated to 60°C. The solution was stirred at
60°C for 1 % hr., cooled to RT and diluted with 1 N HCI1 (100 mL). This solution was poured into
an Et,0/1 N HCI solution (100 mL:150 mL) and extracted. The aqueous layer was diluted with
EtOAc (250 mL), cooled to 0°C, and made basic with 10 N NaOH (50 mL). This solution was
extracted (EtOAc, 2x), and the combined organics were washed with brine and dried over Na,SO4
and charcoal. Suction filtration through celite gave a clear colorless solution which was
concentrated to yield 4-chloro-3-(pyridine-2-yl)aniline (1.21g, 5.93 mmol, 94% yield) as a cream

colored crystalline solid which was used in the next reaction without further purification.
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wapsuspangeb INPIAAZRRG L 3¢ difpi Wirigd 2t 19 &ﬁe/ﬂygz)anq_collected by suction
ﬁltl(aw hy| 55}1'413 oﬂly(h)cl?l%ﬂ)zﬁmyg%n Z%p(n%)) HC(l%:l- &r&rﬁ@thyl)-rﬁﬁlethylpyrldme 3-

product 'was t hen di ssolved sol ut
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r fi a
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1Hﬁ7@hbﬂlﬁﬂ32Y$&IM@LM$Z€N}%&ﬂNDTne and 2-chl or o- 4-
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2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl) - 4-
Exniipdd 1y| s 6d(1-bylydxybitapizaiiofla-(wohiot-3-@yddin2ed)phehybyyridine-3-
suction filtratjon and the HCl salt is washed wth
Et 20 (or “4P¥8PHSt i vely with MIBE). This material is
freebased usi ng Et0Ac/ aq HCO3 and the 15 organics
are dried and concent the solid freebase. This
material is then crysha frgm acet one: Et OAc
(80: 20, approx 10nmL/g) which hen finally
recrystallized fromhot slurry of— PrQOAc.
2-ch|oro-N—(4-chIoro-3-(pyridin'é- | ) phenyl) - 4- ( net hyl
sul fonyl ) benzam de HCl1 salt may 0 be dissolved in
distilled water followed by freebagiing with 0.5 N NaCH
solution (pH to 11) and filtering nd vacuum dryi ng
t he precipitate 20 Exanpl e
2,4-t

Prog%ll\llfelélv%] %{op&qdﬁ]émérl\} %&rﬁb%g(gmy&g né\/ -y pheny(1) 6-chloro-3 carboxamlde (50

mg) and ethanolamine in butanol (0.5 mL). The crude reaction was purified by reverse phase

HPLC to  yield  6-(2-hydroxyethylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-
carboxamide as a white solid. MS (Q1) 369.0 (M)".

Example 19  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(trifluoromethylsulfonyl)benzamide
Cl

Z~
O

HN

4-(trifluoromethylthio)benzoic acid (200 mg, 0.9 mmol) was dissolved in water (2 mL) and acetic
acid (4 mL) and treated with potassium permanganate (711 mg, 4.5 mmol) at room temperature.
The reaction was allowed to stir for 16 h, diluted with ethyl acetate and washed with water. The

organic layer was dried (MgSQOy) and concentrated to yield 4-(trifluoromethylsulfone)benzoic acid.
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General procedure G was performed using 4-(ethylthio)benzoic acid and 4-chloro-3-(pyridin-2-

yl)aniline to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylthio)benzamide.

A solution of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylthio)benzamide (40 mg, 0.11 mmol) in
MeOH (3 mL), cooled to 0° C was treated with oxone (133 mg, 0.22 mmol), and the ice bath was
removed. After 1h of stirring, the reaction mixture was concentrated, and the residue was
dissolved in ethyl acetate. The organic solution was washed with water, dried (MgSQO,) and
concentrated. The crude reaction mixture was purified by reverse phase HPLC to yeild N-(4-

chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)benzamide. MS (Q1) 401.0 (M)".

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxy-2-methylpropylsulfonyl)-2-methylbenzamide
Cl

\ 7/
HN

2-Chloro-5-nitroiodobenzene: The reactor used was purged with nitrogen and kept under nitrogen
throughout the synthesis. Reactor was charged with USP purified water (400.0 L), agitated and
charged with 2-chloro-5-nitroaniline (50.0 kg) and then the contents were cooled to 0 - 5°C. To
the stirring reactor was charged concentrated sulfuric acid (40.0 L), maintaining the temperature at
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4-chloro-3-(pyridin-2-yl)aniline (40 ng) and 5-
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sepdriiy- (odset al sta)ﬂumoﬁ _(fpydiui nite y23.phenyd) USP (jamiindsuatd ghy0l0L) was
-benzamde Cl. . ...-SN \.\ 0 . .
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tenpordfakecatds § P Qx0thdenf pyd ¢atléed-gas Wo)hminj add@iohq IoheP) howrgl add then the
carbox benzenes nan1de t

Conmntwe Pl 5 %ﬁ i 4 Jopsty | ﬁ%ﬁ ﬁ@ 1)5610&”(%}&%5??&&&9?8% 9f) potassium

iodlie @RIk & end MSp (p@ﬁe(ﬁsgﬁerq}@d\@ L) ®afxapaddnd slowly charged to the stirred
422, 6-di.chl oro-N-(4-chlo (pyri di n- Zgyl) phenyl)

pyr
reagpt, Maipiain{pg, Hfieatrmperaere atlétfargc(%qili«leémecvﬁ g&egyofiion 4hd foaming,
ad GRaPlife 4= bHOT@oBnd R4S | ©inkd Z5tV Ig}-a0hlyl BBwWiRE 8o reach room

2, 6-dichloronicotinic
temperature (~20 °C) and then the contents were stirred for at least 18 hours at 15 — 25 °C, and
then sampled reaction mass by HPLC analysis (dissolved sample in acetonitrile), when < 5% of 2-
chloro-5-nitroaniline remained then continued to next step, however when the level of starting
material was > 5% then sampled every hour until the reaction was complete. In a separate vessel a
solution of sodium thiosulfate (30.0 kg) and USP purified water (600.0 L) was prepared and slowly
charged ~1/2 of the sodium thiosulfate solution to the stirred reactor, maintaining the temperature
at 20 - 30 °C and then stirred reactor contents at 20 - 30 °C for at least 20 minutes. Cyclohexane
(300.0 L) was charged to the reactor and the contents were heated to 55 - 60 °C and stirred for at
least 20 minutes at 55 - 60 °C. Agitation was stopped to allow the layers to settle for at least 10
minutes and then were separated (setting aside organic layer) and returned the aqueous layer back
into reactor. Cyclohexane (200.0 L) was charged to the reactor and stirred at 55 - 60 °C for at least
20 minutes and then agitation was stopped to allow the layers to settle for at least 10 minutes and
then separating the layers (held aqueous layer for yield check) and combined both the organic
layers from previous steps back into the reactor. The remaining ~1/2 of the sodium thiosulfate
solution was charged to the stirred reactor, maintaining temperature at 55 - 60 °C and stirred for at
least 20 minutes at 55 - 60 °C. Agitation was stopped to allow the layers to settle for at least 10
minutes and the the aqueous layer was drained from the reactor. USP purified water (300.0 L) was
then charged to the reactor and stirred for at least 20 minutes at 55 - 60 °C and then agitation was
stopped to allow the layers to settle for at least 10 minutes and the aqueous layer was drained to
waste. The reactor contents were heated at ~45 °C and removed ~65% of the solvent by vacuum
distillation. Reactor contents were then cooled to 0 - 5 °C and allowed to stir for at least 5 hours
and then the solids were filtered and the product was washed with cold cyclohexane (100.0 L).
The product was collected and dried in a hot air drier at 45 +/- 5 °C until LOD was < 1.0%. The

process yielded 50.0 kg (61 % yield) of 2-chloro-5-nitroiodobenzene as a yellow solid.

Crude 2-(2-pyridyl)-4-nitrochlorobenzene: Reactor was purged with nitrogen and kept under

nitrogen throughout the synthesis. Toluene (375.0 L) was charged to the reactor and agitation was
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2-fluoronicotinic acid to. produce. . ]

Isopgopy] magpesiug: UQTKls (FYP ke 2dipsteh REsTyiption) fyay drusp ilied fqyaixgend then
was GEW1D QXRA] HAnta B o (Kt mFtfturk af Mo (RERSHR, 8ddition time 30-40 min).

2—bg)?r;|-m}élg(iigf2(l)2§:§?k-@g;vpgll(r)\gvgflcﬂa-lrééc%/ Jo)tgehrigcxgr)n;gﬁtgﬁ}ngx}llet tlgrlngeegt?lpe at <30
oC (exothermic, addition time 50-60 min). The reactor contents were then heated to 50 +/- 5 °C
and maintained for at least 1 hour. The Grignard solution (from Reactor 2) was slowly charged to
the reactor (from earlier step) maintaining the temperature at < 55 °C (exothermic addition caused
foaming, addition time ~20 min). The reactor was then stirred at 50 +/- 5 °C at least 1 hour while
maintaining the temperature. Dichlorobistriphenylphosphine palladium (2.0 kg) was charged to
the reactor and stirred for ~15 minutes. Triphenylphosphine (2.75 kg) was charged to the reactor
and stirred for ~15 minutes. 2-chloro-5-nitroiodobenzene (25.0 kg) was slowly charged to the
stirred reactor (15 minute addition time). The reactor contents were heated to 60 +/- 5 °C and
stirred for at least 14 hours at 60 +/- 5 °C, then sampled the reaction mass for HPLC analysis.
When amount of starting material was > 4% continued heating and sampled again every hour until
the level of starting material fell below 4%. The reaction mixture was cooled to ~55 °C and then
the reactor contents were heated to reflux under vacuum and 75-90 L of solvent was removed.
Toluene (120.0 L) was charged to the reactor while stirring. In a separate tank, the ammonium
chloride (25.0 kg) was dissolved in USP purified water (250.0 L) and the solution was slowly
charged into the reactor and stir for at least 30 minutes. The mixture was filtered through a
Nutsche filter (prepared with Celite (6.25 kg) and USP purified water (12.5 L)) and the filter cake
was washed with toluene (75.0 L) and the filtrate was added and washed into a clean reactor. The
layers were allowed to settle for at least 10 minutes and then separated (organic layer contained
product) and returned the aqueous layer to the reactor. Toluene (75.0 L) was charged to the
reactor and stirred for at least 15 minutes and then the layers were allowed to settle for at least 10
minutes before separating (organic layer contained product). The organic layers from previous
steps were charged to a clean reactor. USP purified water (125.0 L) was charged to the reactor and
stir for at least 15 minutes and then the layers were allowed to settle for at least 10 minutes before

draining the aqueous layer and holding for yield check.

In a separate tank, a 3N hydrochloric acid solution was prepared by mixing concentrated

hydrochloric acid (127.5 L) and USP purified water (272.5 L). Approximately 1/3 of the 3N
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to co
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laygts GRRthRRes W fcanyi) RaBZol £ matkd ah@ A %U&lﬁeous layer was drained and
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trany ESFEd H HEPIRIS Veml)(p@gqct »ag Maquw&wﬁq) he aqueous layers from previous

steﬁ%ieé?gﬁorgfgprrﬁ% gﬁb LOLANLacR (PYhibLHivRs éhabglea RRR YA 4RV (‘fl "€y and then
heated to 50 +/- °C and stlrred for at least 30 minutes. The mixture was filtered through a Nutsche

filter (prepared with Celite (5.0 kg) and USP purified water (12.5 L)) and the filter cake was
washed with 3N hydrochloric acid (40.0 L) and the filtrate was added and washed into a clean
reactor. The combined aqueous solutions were polish filtered through a 1 micron filter into a clean
reactor and cooled to < 10 °C. Ammonium hydroxide (115.0 L) was slowly charged to the reactor,
adjusting the pH to between 8.5 and 9.0 (addition time 4.25 hours). The reaction temperature was
adjusted to 25-30 °C and the mixture was allowed to stir for 30 minutes. Reaction mixture was
then centrifuged and the product washed with USP purified water (300.0 L) and dried in a hot air
dryer at 50 - 60 °C. Process yielded 15.0 kg (72%) of crude 2-(2-pyridyl)-4-nitrochlorobenzene.

Purification of 2-(2-pyridyl)-4-nitrochlorobenzene - The reactor was purged with nitrogen and
kept under nitrogen throughout the synthesis. Dichloromethane (400.0 L) was charged to the
reactor and stirring was begun. Crude 2-(2-pyridyl)-4-nitrochlorobenzene (40.0 kg) was charged to
the reactor and stirred at 20 - 30 °C for at least 30 minutes and checked to see if all solids were
dissolved. Silica gel (20.0 kg) was charged to the reactor and stirred for at least 2 hours. The
mixture was filtered through a Nutsche filter (prepared with Celite (14.8 kg) and dichloromethane
(14.8 L)) and the filter cake was washed with dichloromethane (80.0 L) and the filtrate was added
and washed into a clean reactor. The reactor contents were heated to reflux under vacuum and 80-
90% of the solvent was removed and the cooled to 20 - 30 °C and then n-hexane (240.0 L) was
charged to the reactor which was stirred for at least 2 hours at 20 - 30 °C. The reaction mixture
was filted and washed with n-hexane (80.0 L) and the product dried in a hot air dryer at 50 - 55 °C.
Process yields 34.5 kg (86% recovery) of 2-(2-pyridyl)-4-nitrochlorobenzene as a beige solid.
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reaét%‘@%zwe@% ¥ %Eﬂréé hoges- e reyetiop W gekedrpyeHPles aipd qrgeycomplete,

coo¥ll th 3PS ONHiT @B r¥B®r $BY pre¥@ized with nitrogen to 40psi, then the pressure was
2009/ 126863PCT/ US2009/ 040165 concentrated, and the

releapedd d hiseocgirev naePepiad e alditionalitmyeer Se 2 pepatae wawit@eh@ (0.1'wt) and
tetr%ﬁ%@n m'do@ﬁ Zde fhided PMHi Sqll!ll’ﬂf wastthout 84 o 8 1R RGor and stirred for

a minimum of 30 minutes. The reaction mixture was filtered through a filter press and 0.2 micron
filter, the cake was washed with tetrahydrofuran (2.2 wt) and all the organics were combined.
Thiol silica gel (0.05 wt) was charged to the reactor and stirred for at least 30 minutes. This
mixture was then filtered through a filter press into an adjacent, nitrogen purged, reactor. The
filter cake was washed with tetrahyrdofuran (2.2 wt) and the wash was added back to the reactor.
With stirring, heptanes (6.8 wt) were added to the reactor and the contents were heated to reflux
under vacuum. Approximately two thirds of the solvent was removed by vacuum distillation. The
reactor was cooled to 20-26°C and stirred for 2-3 hours. The reactor contents were centrifuged and
washed with heptanes (1.0 wt) and dried in a vacuum oven at 20-25°C until a constant weight of 4-

chloro-3-(pyridin-2-yl)aniline was obtained (typical yield ~80%).

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)benzamide - Tetrahydrofuran (10.24 wt) was
charged to a suitably sized reactor under nitrogen.  While stirring, 4-(2-hydroxy-2-
methylpropylsulfonyl)-2-methylbenzoic acid (1.265 wt) and 2-chloro-4,6-dimethoxy-1,3,5-triazine
(0.815 wt) were added and stirred until dissolved. 4-methylmorpholine (0.564 wt) was slowly
charged to the reactor while maintaining the internal temperature at < 30°C. The mixture was
allowed to stir at room temperature for at least 30 minutes then sampled by TLC. Once all of the
4-(2-hydroxy-2-methylpropylsulfonyl)-2-methylbenzoic acid was consumed, 4-chloro-3-(pyridin-2-
ylaniline (1.0 wt) was added. The reactor was heated to 50°C and stirred for at least 6 hours, at
which time the reaction was sampled by HPLC. Once the reaction was complete by HPLC, a
sodium bicarbonate solution (sodium bicarbonate (0.506 wt) and USP purified water (24.8 wt),
stirred until all solids were dissolved) was added to the reaction. The reaction mixture wa heated

to reflux (~70°C) and solvent (5.7 wt.) was distilled from the reactor. The reactor was cooled to

< 30°C and stirred for at least 20 hours. The reactor contents were centrifuged, washed with USP
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A solution of N-benzyl-4-(pyridin-2-yl)thiazol-2-am ne

(60 nyg, 0 23 nmmmol ) in DM (2 nL) was 5 cooled to 0 C
warwItezesat ed with N-chl orosucci ni m de (33 ng, BCRBS2009/040165

mml) and the reaction m xture was allowed to warmto

purl a¥eir E'_P&f B W and (%rllegh £a §a%|ul\1/n% %genm@ﬁ?]eéll%gh%)ﬁ%%?aht weldlg olg crude N-(4-

on reverse ase uce

cthoBe(pjny(ﬁrl 5—yljblhe®y10}44et(1}dylﬂfodylbbeﬁza}ﬁh()et\ha.s abalned (tmaﬂl gicldVi80%).
(Q) 302.2 (M. 10Exanple
514- chl or o- N@’ 5- di nmet hoxyphenyl) - 3- (pyri di n- 2 yl.) ben
Methyhisgiaitxtiketope £9t4vD gtes Ghargedyie onitally pizest trpcor Bider pispggn. While

st1r£11¥<%grdag V- (]lJehmé %pyhﬁm%)p@lgnywpﬂzg@ﬁuif&%@f)&ﬁlaﬁ’ﬂd@ . d&n) was added

é?ac@f Wlaff h@?gedt tedlr &mdu s@ﬁeqiﬁqrtauﬂe@stf@ﬁ hgutj Fho solutlon was polish
ﬁlt%e(? ch#]dgﬁtar}ﬁ?éy p@&aihfona% aﬁflalgélt rfg‘vroggn ?grggaTQéa)cto\f\@ﬁd ad Q% was washed

' € reaction was stirred ' he reaction
withimethyt solwad kefoha 2 wiit tThetﬁnylied a@lem@t\easah@ hegtgth egredlint fr-115 °C)

and0d1gt1ﬂéld I_g:!'enimQ/e N_%Eeéfotﬁé E&LJ}Q{ %ngf)g aﬁg rgc'g)g%«%ggo gd to hOO °C and

successi ve organi c Iayer
stired rfoeaft leaxt éﬁi mimneh. CFhedeactor was then cooled to 80 °C and the tip speed of the

aglétor a\%gostetﬁ C? b AL I& (sg’e’dsslud I ngtg{] ?rxeﬁgrg(g 8¥ ln)n)k?l%rg1 %\%m—cql‘leoré)l\gipyridin—}

further puri
yl)ﬁw@lb#@tmmhbmﬂ)berﬁalﬁlﬁlp Fochh redHoX ywohad yhetlné iovburyldetonas).008 wt).

di ssolved in Q. 2- rid L nchrom.de .5 and
iSRS b Bl iy Syt 26¥h CB U8 e § TS noBR e barn
tempeatikd W& sBil t¥ 70 P@antthe d&h8 Gveldstikbd ufkiil ::[]}ﬂ: 1ﬂteﬁaelladela§britulbeeached 70

in a mcrowa The resul.ta
C. sgllrhﬁtzl?aﬁh IRRETAY R i %0 E‘{: ﬁ tgﬁ: SPHEE Afig S %‘ﬂlé?}ﬂ the internal
temipratirredchdt SO GC UTRcbaeh @?hb@iﬁtuﬁﬂ\dast RER Bringd tBScohl@ts were stirred
organi c | ayer was dried §I\/g€ and concentrated, and
until ghe Tptepgbiepaepyirgctgied hiid ftal Pieehis fampaiuss way ¢hidinedghe mixture

wa @hﬂ’r&ﬁﬁ? ngeés@hy holfyll & a separate tank, a solutlon was prepared by charging methyl
4-chl oro- N- (3, 5-di met hoxyphen di n- 2-

isoRyitylHatopadd Qzlé"t)v\ﬁlf;l hsBtasrdd \&59 )ef{hg é%m C?ﬂi?ﬂ“’r wersteRiugad, washed

with GhIIR 1 Rlal?tﬁpﬁ K L‘lghe ef feboturd %&?) nd (Med in ¥icuum oven at 60 °C until a
2009/ 126863PCT/ US2009/ 040165

consiant Ygiglt3efSpusifisd tl‘H4fqhdpc§@ -Srimrieyr-3- [ﬁlhl@wwl) thf Syt fouyl bpzamide was
obtRna (ﬂyeréoﬁhsnwgre n&ﬂlé@&%@ﬁ%ﬁﬁ gg}lder utilizing an 18 mesh screen, hammers

forward on low speed. (typical yield ~80%).

Example 21 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((dimethylamino)methyl)

benzamide
Cl

HN

Cl

General procedure G was used to couple 4-(BOC-aminomethyl)-2-chloro-benzoic acid and 4-

chloro-3-(pyridin-2-yl)aniline to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)-phenyl)-4-(BOC-
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HN CF3 F3C 5A solution of

3,5-bis(trifluoronethyl)hydrocinnamc acid (1.0 g, 3.5
worebi2e@nl TEA (0.46 g, 4.5 nmol) in THF (16 neQT/WE2909/040165

cooled to -40C (ethanol -water/dry ice bath). To this
amlr(t%r)l(ltgtﬁylgbeniarﬁl ) V&P tw) S'g}rl]egdg edreéléi%rtl) %V\%greg\xga{ﬁ t {e%%e n?f:g and trace water
for artolbrhe o torbehmting tovdriyhess tohﬂelﬂ ercbbmazlvm -ehloifo- 3-(peridin@tyi ) Adhenyl)-4-
( é)nalqialned between -40 C and -20 C. Solid
a%ogﬁlflwﬁ 14 mmol) was added, followed by H20

(1.3 nm). The cl oudy m xture was 10 stirred overni ght

2oy SoR o s R DA B4R DTGB UEAR, BP0 Pihol) vas

dls@ﬁ%tll af mﬁm%%@)t £ - treﬁbl&‘wﬂl‘ﬂlé@@bl%}j d @melsarmsna&@hﬂef(wﬂg 047 mmol),
W t and tracte
andmélu@o%?%b%?@éﬁ%ﬂ%w g SM@IM&%&@@& J%fnltq 15|thleysolvem was

evapbrifdd st ME akRde MAHEBIve@R RN hiBute. tTIRBr@hicQs of Mhed with 1 N

and concentrated. The resulting oil was purified y
Sodiym dpdrgxifg, ge@ EYLgSPw é%f(@g?ﬂé‘rﬁﬁa (Tee 4rude ﬁl}pﬂuct was purified by reverse
pha@é E@LCHQW QQthoe}\’ ‘%I4 g’hlLI% 3’—éyr1d1n 2 yl)phenyl) 4 ((dimethylamino)methyl)

15bi s(trifluoronethyl)phenyl]
bﬁ@m?@eTﬁsaﬁmé@QQ(M)uoronethyl)phenyl] 1 propanol (0.88

g, 3.2 mol) and CBr4 (1.3 g, 4 0 nmol) were dissol ved

in CH2C12 (5 nL) and cooled to OC. Tri phenyl phosphi ne
Exqnipl@2%y, A-(&-chimot3-(pwadindedpbenyh-6: (mogeho pomidttohgyradrer 3-Carboxamide

h. The m xture was stirged at 0 C for 10 mn., then

diluted with 20 pen e m.) and sat. NaHCO3 (30

nmL). The aqueous | ayey, eparated and washed with

ethyl ether, and the ™onbithed ©organic | ayers were

dried (My504) and concentr&ed, The residue was

purified by silica gel flash tography (99:1

et hyl ether-hexane) to yield g, 4% of the 3 -

[3 " ,5 -bis(trifluoronethyl)pheanyl] »1-bronopropane.

254-chl oro-3-(2' -pyridyl)aniline (18—~+y, 0.05 mol),

3-[3",5 -bis(trifluoronethyl)phenyl]-1-

6-methylnicotinic acid (100 mg 0.14 mmol) was dissolved in 10% AcOH/benzene (1 mL) and
treated with NBS (117 mg, 0.18 mmol) and benzoylperoxide (18 mg, 0.07 mmol). The reaction
mixture was heated in a sealed microwave reactor at 120° C for 1 min. The reaction mixture was
diluted with ethyl acetate, washed with saturated aqueous NaHCOQ;, dried (MgSQ,), concentrated
and purified by silica gel chromatography to yield 6-(bromomethyl)pyridine-3-carboxylic acid.

6-(bromomethyl)pyridine-3-carboxylic acid was coupled to 4-chloro-3-(pyridin-2-yl)aniline as
described in general procedure E to yield 6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)pyridine-3-carboxamide.

6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide was dissolved in
DMSO (1 mL) treated with morpholine (33 uL) for 1 h. The reaction was concentrated, and the
crude residue was purified by reverse phase HPLC to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-
6-(morpholinomethyl)pyridine-3-carboxamide. MS (Q1) 409.3 (M)".
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br onopr opane (34 ng, 0 1 mml) and K2CA3 (14 ng, 0 1
mol) in DMVF (1 nl) was stirred at 100C overnight. The
WO e@on2am m xture was acidified with 1IN HC1 ( aeClh/usaed9/ 040165
extracted with ethyl acetate The conbi ned organic
e I ed
%0%3; t \rN§7{($ 8%@*@&)&( 1d1 &Y Wgsengar pyrlgn%lr'\l/g ] en)ng 3mteth¥1%benzam1de
HPLC to yield N-(3 - (3,-
30bis(trif|uoronet %

) propyl)-4-chloro-3-(pyrid
09/ 126863PCT/ US2009/ 040165

Exanple

53N- (4-chl or o- 3- ( 5- (tr|fluoro yl ) pyridin-2-yl)pheny
1)-2-methyl -6- (trifluoroneth i coti nam de Cl
N-(4-chloro-3 -(4,4,5,5-tetra yl-l 3 ,2-dioxab oro
| an- 2-yl ) phenyl) - 2- net hyl -
5(tr|fluoronethyl)nlcotlnan1de (- O>5N ) was used
in Procedure A with 5-trifl uoromet Ryl br onopyri di ne

(113 ng, 0.5 Mol ). Purified by S|I|ca ge
chr omat ogr aphy (5-50% et hyl acetate/ hexanes) to yield

4-(B¥orthdmehy 1 petzod- 6&d (Wasi ddupled aoet- ﬂﬂdr))-pypyrdju’fﬁ &})Mhl)@hwl}dés):nbed in

senpghftreeti 1 e G u R b Hyt SHER P a el e ide
(Cﬂ) 460 (h@ 10 Exanple
(4-chl oro-3- ( 5- i 1 uoronethyl)pyridin-2-y])

he
4- (lyymgfmetbﬂ%{\’ﬁ?,—lc@mor%gwpg% 2R Ry Rbquzamdg(§q mg) was dlSS(F))lVed 1¥1 DMSO

(0.5 mL) and treated with 2-aminopyridine (59 mg) at 150° C in a sealed microwave reactor for 5
min. The reaction mixture was concentrated, and the crude residue was purified by reverse phase
HPLC to produce pure N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((pyrimidin-2-
ylamino)methyl)benzamide. MS (Q1) 416.3 (M)".

Example 24  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((4-methylpiperazin-1-yl)methyl)pyridine-3-

carboxamide
Cl

6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide was dissolved in 1
mL of DMSO and stirred for 1 h with N-methylpiperazine. The reaction was concentrated, and the
crude residue was purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-
((4-methylpiperazin-1-yl)methyl)pyridine-3-carboxamide as a pure product. MS (Q1) 422.3 (M)".

Example 25  4-((4-acetylpiperazin-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl) benzamide
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HNO s/ °~ 0 15N (4-chl oro-3 -(4,4,5,5
-tetranmethyl-1,3 ,2 -di oxab

W@e@varssgs yephenyl) - 4- (net hyl sul f onyebenzanm dePCF/U32009/040165
nol ) was used in Procedure A with
5-trifluoronethyl-2-brgnopyridine (226 ng, 1 mol).

Purified by silic el omat ogr aphy (0-10%

acet one/ di chl orongt h yield N (4-chloro-3-(5-
(trifluoromethyl)p - -y<3pheny1) 4- (et hyl sul f ony
| ) benzami de as a mhlte SOFW M5 (Ql) 455 (M. 20
Exanpl e

55N- (4- chl or o- 3- (5- chl or opyr -2-yl ) phenyl) - 2- et hyl
-6- (trifluoronethyl)nicotinam wrﬁm

2009/ 126863PCT/ US2009/ 040165 CI  HN-/
5- chloropyridin 2-yl trifIuoronethanesulfonate (4.12

nmol ) wa ed in Procedure | th
6- (bromomethyl) -N- (4 chloro 3-(pyridin-2 —yl)phenyl)pyrldlne 3-carboxamide (85 mg) was

dissolved in DMSO (1 mL) and stirred for 1 h with N-acetylpiperazine. The reaction mixture was
concentrated, and the crude residue was purified by revered phase HPLC to yield 4-((4-
acetylpiperazin-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl) benzamide. MS (Q1) 449.1 (M)".

Example 26 ~ N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiomorpholinomethyl)benzamide

Cl

4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (85 mg) was dissolved in DMSO
(1 mL) and stirred for 1 h with thiomorpholine. The reaction mixture was concentrated, and the
crude residue was purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(thiomorpholinomethyl)benzamide. MS (Q1) 424.0 (M)".

Example 27  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(morpholinomethyl)benzamide

Cl

4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (85 mg) was dissolved in DMSO

(1 mL) and stirred for 1 h with morpholine. The reaction mixture was concentrated, and the crude
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trimethyltin chloride to yield

5-chloro-2-(trinmethyl stannyl ) pyridi ne. The crude
woradoenzab3 (- 4 nmol ) PCT/US2009/040165

wasusedi nProcedureKwi t hN- (4-chloro-3 -i o

dopheny1)..2- net hyl- 6-, 5(trifl uoromethyl ) ni coti nam
res 90 REDYRHTEL S oyt 1T SEPRIR et B Sy At Supper 4
(mepliyihoraa e eaniicals X Q1 otogida Ml .

N- (4-chl oro- 3-(5-chl oropyridi n-2-yl ) phenyl) - 2- et hyl - 6

- (trifluoronethyl)nicotinanm de as a white solid: TLC
Exdriple28). 48-({-2bi%ooed-thytidiacel phalyhex@ipsidin- M) &y bdrzamide

(M. 10 Exanpl e

56N- (4-chl oro-3-(6-chl oropyri di n-2-yl ) phenyl) - 2- net hyl

-6- (trifluoromethyl)ni &tinamde Cl
6- chl oropyri di n- 2- yyt f /ooy onet hanesul fonate (4. 12
nol ) was used in Progedd I xvith 15trimethyltin

chloride to yield N
2-chl oro-6-(trimethyl st annyHI ) pyri di ne. The crude
material (-4 mmol) was used i @
N- (4-chl oro- 3-i odophenyl) - 2- neth
(trifluoronethyl)nicotinam de (2 ‘M
silica gel chromatography (5-45% ethy
to yield

O Ry B s SRR R G R D 8 pvso

(1 BE) andG:tidbd (25% eithyiperloet dhe thek@nes)ure WB QDE@Ipted 2@d the crude
(M . _Exanpl : o

oy ORRSS vyl B8 (i B sy pgens -+

(plperidin-{ b inbihyibeomeiity M ot davamide

» Purified by
acet at e/ hexane)

Example 29  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methylpiperazin-1-yl)methyl)

benzamide
cl

N N—
/

4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (85 mg) was dissolved in DMSO
(1 mL) and stirred for 1 h with methylpiperazine. The reaction mixture was concentrated, and the
crude residue was purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
((4-methylpiperazin-1-yl)methyl) benzamide. MS (Q1) 421.3 (M)".

Example 30 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((dimethylamino)methyl)benzamide

Cl

HN
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WD 2009/ 126863PCT/ US2009/ 040165 Cl
3-(triisopropylsilyloxy)pyridine (2.66 mvl) was used
WO pooPriasesiure J wi t h hexanet hyl di stannane to yP&l/tdS2009/040165
5-(triisopropylsilyloxy)-2-(trimethylstannyl)pyridine.
The crude material (-0.55 mml) was used in Procedure
K with N (4-chloro-3-iodophenyl)-2-nethyl-6-
Probdurd Gl wor Mttdnybl)piﬂ 8O- 4}@fduqueﬂﬁfl)me7hzairrtﬂcyd. (4Bung)f wigd 4-chloro-3-
g 0
(pygglg—?gfljgﬁﬁlgg §R él(}:g@.[ 2 %/?l‘g(?er a?can gﬂ?xtlﬁ'(g \(/ase ’}rpa¥eld with TFA (1 mL) containing
trad&aﬁlémﬁh biOK/zQerEm( Eh ('ﬂhé rdaSrmiRYkSW s\t aoey Ay to Geldt £ calindakethyl)-N-
r|fIeoronethyl)n|cot|nan1de as a

1p- é\”p}g}dlm p ¥ )phenyl enzami
N—(4 chl oro- 3- (5 (triisopropylsilyloxy)pyridin-2-

yl) ph Vﬁé&' dyl 6-(tr |quoronethX$zn|cot|nam

4-(miperyetidls V(4 e%lt)r@ e -FEARhqrDbanzany dps0 ey ey dﬁs??l"‘FFiiFn DMF (5
mL§ 1 afid) trédied? 3wl f WZ:OHW by Ni)NUHLSrEANGER r@keGag), and sodium
redi ssolved in ethyl acetate, 10washed with bri ne

triagiipygorehygda | 125 ane febh@bnTbealte@fdwn THEUET Wigeogeshirgedraad the crude

residtd dhd (ﬁgof%{d §1' eltﬂy@ N anQIWagﬁgatV@glrlaIprfdlﬁrg 'h}(gox{ﬂe dried (MgSO,) and
I sopropanol / di chl oronet hane) to yie

congerigtedh| B}eoﬂ@f(lsoww (5 ymfreuddimzvme) wﬁemylﬂc 20 ryglh P4 ghloro-3-

o A AR A 48 0 ot

15 Exanpl e

el OB B LT B RGN G R

Cl

HN
0, O
N\Y/
S< 4>7
HN

Procedure H was performed to couple 3-(chlorosulfonyl)benzoic acid with sec-butyl amine to

produce 3-(sec-butylsulfamoyl)benzoic acid which was purified by reverse phase HPLC.

Procedure G was used to couple 3-(sec-butylsulfamoyl)benzoic acid with 4-chloro-3-(pyridin-2-
yl)aniline (28 mg) to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-[(2-
methylpropyl)aminosulfonyl]-benzamide. MS (Q1) 444.0 (M)".

Example 32  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-morpholinylsulfonyl)-benzamide

Cl

HN
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HN /K ( CF3
N- (4- chl or o- 3- (5- hydr oxypyri di n- 2-yl ) phenyl) - 2- et hyl -
w@2qovnedsbaior onet hyl ) ni coti nam de(0. 12 20 mmol ) PGEES208%040165
in Procedure L with excess iodonethane. Purified by
silica gel chromatography (0-100% et hyl
acet ate/ hexane) to yield
Probedie- 1§ lnlag pafdmé Stonmetiblo ¥y phisrodil fond Yoghophe il dixh Dotpidlinglte produce

+pprohd orh bR A SR P e R st P vy

25 WO 2009/ 126863PCT/ U82009/ 040165 Exanpl e

A L e AR I
yDaniline (34 mg) to yield N- (4 ch10r0—3—(pyrldln—2—yl)phenyl)—4—(4—m0rpholinylsulf0nyl)—
benzamide. MS (Q1) 458.1 (M)".

Example 33 N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-(4-morpholinylsulfonyl)-benzamide

Cl

HN

Procedure H was performed to couple 3-(chlorosulfonyl)benzoic acid with morpholine to produce

3-(morpholinosulfamoyl)benzoic acid which was purified by reverse phase HPLC.
Procedure G was used to couple 3-(morpholinosulfamoyl)benzoic acid with 4-chloro-3-(pyridin-2-
yDaniline (25 mg) to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-(4-morpholinylsulfonyl)-

benzamide. MS (Q1) 458.1 (M)".

Example 34  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-[(2-hydroxyethyl)amino]sul fonyl]-

benzamide
Cl

HN

Procedure H was performed to couple 4-(chlorosulfonyl)benzoic acid with ethanolamine to

produce 4-(2-hydroxyethylsulfamoyl)benzoic acid which was purified by reverse phase HPLC.
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( CF3

N- (4- chl or o- 3- (5- hydr oxypyri di n- 2-yl ) phenyl) - 2- et hyl -
w@2qovnedsbaior onet hyl ) ni coti nam de(0.05 5 nmol ) REBUSREL040165

in Procedure L with excess iodoethane. Purified by

Prog’ei:ciui{ecﬁ %’%ls u%g]({ gn%%&) erqlp@}ilygir%iyeﬁgf?s%fggl&x)lbenzoic acid with 4-chloro-3-
acetate/ hexane) to yiel
(pyNdif-yd hahitine- 3{(45- etfgdpXxypyr i dicht 2- Wi(Hehlervy3)pyRdinetiyphertyl)-4-[(2-

= (trifl t icqti i whi t lid: TLC
S e TBE Y b Sl I D 8B "\ (@) 436

(M. 10 Exanpl e

60N- (4- -3-(5-(2,2,2-trifl h ddin-2-yl
Exyat 1) ARy GBI D PP oek P W TR

N- (4- chl Bf8289¢ 5_ hydr oxypyri di n- 2-yl ) pheny1) - 2- et hyl -

6-(trifluoronethyl)nicotinamde(0.12 15mvl) was used

in Procedure L with exeess trifluoroethyl iodide.

Purified by silic I omat ogr aphy (0-40% et hyl
acet at e/ hexane) t N e (Ab' chloro-3-(5-(2, 2, 2-
trifluoroethoxy)pyridin-2aylyphenyl)-2-methyl-6-(trifl

uor onet hyl ) ni coti nam de as a ite solid: TLC Rf= 0. 64
(40% et hyl acet at e/ hexanes); ‘§?ﬂ 490 (M. 20

Exanpl e HN
61N- (4-chl oro-3-(4-ethyl pyridin-2- yI_)\plmenyl) - 2- et hyl -
6- (trifluoromethyl)nicotinam de

Procedure H was performed to couple 3-(chlorosulfonyl)benzoic acid with ethanolamine to

produce 3-(2-hydroxyethylsulfamoyl)benzoic acid which was purified by reverse phase HPLC.

Procedure G was used to couple 3-(2-hydroxyethylsulfamoyl)benzoic acid with 4-chloro-3-
(pyridin-2-yl)aniline (42 mg) to yield  N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-[(2-
hydroxyethyl)amino]sulfonyl]-benzamide. MS (Q1) 432.0 (M)".

Example 36 N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-(4-morpholinylsulfonyl)-benzamide

Cl

Procedure H was performed to couple 3-(chlorosulfonyl)benzoic acid with piperazine to produce

3-(N-methylpiperazinosulfamoyl)benzoic acid which was purified by reverse phase HPLC.
Procedure G was used to couple 3-(N-methylpiperazinosulfamoyl)benzoic acid with 4-chloro-3-

(pyridin-2-yl)aniline (50 mg) to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-(4-
morpholinylsulfonyl)-benzamide. MS (Q1) 471.0 (M)".
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WD 2009/ 126863PCT/ US2009/ 040165
N-(4-chloro-3-(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol an-
w2000 pisenyl) - 2- net hyl - 6- (trifluoronet hyl) ni cRET/H8200Le40165
(- 1 nmol) mas used in Procedure A with
thyl - 2- (4. di A f|
Bl iy orst8r Aok o Bl Ry Pusad ey R agoc fiice
yleld N (4-

5chl or o- 3- (4- et hyl pyri di n¥Q-yl ) pheny1) - 2-net hyl - 6- (tri
f1 uoronet hyl ) ni coti namye a tan solid: M5 (QLl) 419
(M. Exanple %;55_%5_} 0

62N- (4- chl or o- 3- (5-f | uor opyr jgligi- 2-yl ) pheny1) - 2- net hyl
- 6- 10(tr|fluoronethyl)nlcotlna
N-(4-chloro-3-(4,4,5,5-tetrane ¢z>1.3,2-dioxaborolan-
2-yl)phenyl)-2-nmethyl -6- (triflugrgfethyl)nicotinam de
(- 1 nmol) was used in Procedure ASwPth

5-fl uoro-2-bromopyridine 15 (1 nf1). Purified by
silica gel chromatography (5-45% et hyl

t / h t ield N(4- .. .
Progfis o S S0P e SRYH RS- A s hyp el prebloro-4-
meﬁ‘hf/llsil(ﬂfdhngEﬂtyicl) Nia€iot | RaMpi@iuas a-tiaeto-9\6(4kdhlordVs (fy@ljn-2ADA$henyl)-4-
. a e + . .
(ki AT ER BN V5. (MR A7 ByPD i FreoegpypHen e s 1 N HC
solution dllowdd hycfre@bastingydith-0.51N tNalDiHNsitioke (pHWE 11). The resulting precipitate was

fiter 09 126863PCT/ US2009/ 040165 O ./

pde Cl CF3

Procedure D may also be used to couple 4-chloro-3-(pyridin-2-yl)aniline and 2-chloro-4-
(methylsulfonyl)benzoyl chloride to produce 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonyl)benzamide which is collected by suction filtration and the HCI salt is washed with
Et,0 (or alternatively with MTBE). This material is freebased using EtOAc/aq NaHCO; and the
organics are dried and concentrated to the solid freebase. This material is then crystallized from
acetone:EtOAc (80:20, approx 10mL/g) which is then finally recrystallized from hot slurry of
iPrOAc. 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide HCI salt may
also be dissolved in distilled water followed by freebasing with 0.5 N NaOH solution (pH to 11)

and filtering and vacuum drying the precipitate.

Example 38  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(1H-1,2,4-triazol-1-yl)pyridine-3-

carboxamide
Cl

HN
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N (CF3 5-phenyl pyridin-2-yl trifluoronethanesul fonate
(1.5 mol) was used in Procedure J with trinethyltin

w@hkdoonzaes t o yiel d PCT/US2009/040165
5- phenyl 2-(trinmethyl stannyl ) pyri di ne. The crude

Pro%adlajre ré} pas (156%13;0 coug).:l;m%]):hlé)l\%% (§§&9]tl_%$q.)§% " Q) }én(mi—t(n-l—l 2,4-triazol-

AI°dro-
1 y()pyndirietmcradrmylﬁwl acni ctot |pn<mmml eN{(4- clﬂnmL}(pyﬁtMmzfyl)@hlenlyy 6-(1H-1,2,4-

maé‘f‘hl oyﬁ p&%@“‘i‘%‘%ﬁ@”ﬁtgg’ rﬁgf}}ﬁl)( 3'17{006(%8t one/ met hyl ene

N- (4- chl or o- 3- (5- phenyl pyri di n- 2-yl ) phenyl) - 2- net hyl -
- (trifluoronethyl)nicotinanm deas a tan solid: TLC Rf
= 0.15 (1% acetone/ net hyl ene chloride); M5 (Ql) 467

Exdniye 3910 Exarplof-3-(pyridin- 2—yl)phenyl) 4- [(dlmethylammo)sulfonyl] -benzamide
64(5) - N- (4-chl oro-3-(pyridin-2-yl)phenyl) - 6- (3-nmet hyl p

i perazi n-1-yl)nicotinanj de HN / ( N NH 15Procedure
F was perforned using

N-(4-chl oro-3-(pyridi -y herpy1) - 6- chl or o- 3- car boxa
mde (50 ng) and 75 ng of (SyNZ2{methyl pi perazine in
0.75 nL of butanol at 160C for n. Purification by
reverse phase HPLC yi el ded
(5)-N-(4-chloro-3-(pyridin-2-yl)ph Xl) 6-(3-nmethyl pip
erazi n-1lyl)nicotinam de. M5 (Ql) ﬁ 8 (M.

Procedure G was wused to couple 4-chloro-3-(pyridin-2-ylaniline (50 mg) and 4-
[(dimethylamino)sulfonyl]benzoic acid to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
[(dimethylamino)sulfonyl]-benzamide. MS (Q1) 416.0 (M)".

Example 40  N-(4-chloro-3-(pyridin-2-yl)phenyl)-5-(methylsulfonyl)thiophene-2-carboxamide
Cl

HN

Procedure G was wused to couple 4-chloro-3-(pyridin-2-ylaniline (40 mg) and 5-
(methylsulfonyl)thiophene-2-carboxylic acid to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-5-
(methylsulfonyl)thiophene-2-carboxamide. MS (Q1) 393.0 (M)".

Example 41 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(aminosulfonyl)-benzamide

Cl

HN
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20 Exanpl e
65(R) - N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(3-nethylp
WO p@pa2ism 1-yl ) ni coti nam de WO PCT/US2009/040165
2009/ 126863PCT/ US2009/ 040165 CI  \_1 --- NH Procedure
F was perforned using
N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-chl oro- 3-car boxa
Prongdiles (60 wag) vanid 65 aogplef 4(dR)or@3-mtidistpyipeilazi 180 i mg) and 4-
car%?@%%‘yg?@%gaﬁwg ol_ﬁl(_)eilég P&r(%—g%log%—@yrqdm— —yl)pfleln%/Bt (gmmosulfonyl)
benzEid M c@hBes.0¢\3y ( pyri di n- 2-yl ) phenyl) - 6- ( 3- et hyl pi p
erazin-1- yl)nicotinamde. M5 (Ql) 408 (M. Exanple
> 66N- (4- chl or o- 3- (pyri di n- 2-yl ) pheny1) - 6- ((3S, 5R) - 3, 5- d
Exdnfped 41y | P2 pRERIr N 4-cAIg0L 3- @yﬁ&h&%ﬂ)@h@i@l)@rldlne 3-carboxamide
Procedure F was perfornmed using
N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-6-chl oro- 3- car boxa
m de (75 15ng) and 114 ng @f 2, 6-di nethyl pi perazine in

1 nL of butanol at 16 or mn. Purification
/
\ N (0]
HN Cl
7 N\
Cl

10 Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 2,6-dichloronicotinic
acid to produce 2,6-dichloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide. MS (Q1)
378.1 (M)".

Example 43 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
15

Cl

o)
HN—<< Cl

Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 2-chlorobenzoic acid

20 to produce 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. MS (Q1) 343.1 (M)".

Example 44  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-fluoropyridine-3-carboxamide

Cl

HN F

25
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byr ever sephaseHPLCyi el ded

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-((3S, 5R) -3, 5-
walewettegbpi per azi n-1 -yl ) ni coti nam de M5 (QLl) 4PQT/USTOM/040165

20Exanpl e

prof O G PLIS b Sl e RIRB bRy i iiconi

aci®20 ;mgdwé M dedill @o-8-(Ryridpy2-y Diphray y-JHhamapyridie - 3m$bo®ﬁumb etsS (Q1)
32%f 00 ng of 4-(nethoxycarbonyl)benzoic acid via
edure G to give nethyl
4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzoat e.

4-(4-_5 e . -
Exaélmg%‘} - 3Vhyhierrhexugnptiehs barBe R pBer Zos e age

t hen hydrol yzed via Prodedure Mto give 550 ng of

4-(4-chloro-3-(pyr|d|n-2-ym phenyl car banoyl ) benzoi ¢

to 3- an1nopyr|d|ne Vi a Proced%
was evaporated to dryness and pury
phase HPLC to yield Ni1-(4- P
chloro-3-(pyridin-2-yl)phenyl) - N4- pyridin 3-yl)tereph
thal am de. M5 (Ql) 429 (M. 10 Exanp

Prop o 5 ) P& aprie BP0 o9 %%ﬁ%ef ) R P>

thl(ﬂahér&czﬁ*litlx@)ﬁ@ aBrd( By hrddiuée 2~ chplie ByyeiamnbByphken@oihglthiophene-2-

2- met hoxy-5- am nopyridi ne via
ka?%ﬁ%%ﬁvg%éﬁ ﬁg(%ﬁoduct was purified on reverse phase
HPLC to yleld N1- (4-

chl or o- 3- P n- 3-
Ean;mlq ¥ ep%-f:ﬁlapa?}ﬁﬁd@ﬂorwé (p@ﬂm %,'B’QP}(GWD Sé@ethylsul onyl)benzamlde

The organic | ayer
ged on reverse

Cl

Procedure G was wused to couple 4-chloro-3-(pyridin-2-yl)aniline and 2-chloro-5-
(methanesulfonyl)benzoic acid to produce 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-5-
(methylsulfonyl)benzamide. MS (Q1) 420.95 (M)".

Example 47  N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-(methylsulfonyl)benzamide

Cl
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Exanpl e
69NL1- ( 6- am nopyri di n-3-y1l)-N4-(4-chloro-3-(pyridin-2-y

woO 2baeghl t er epht hal am de WO PCT/US2009/040165
2009/ 126863PCT/ US2009/ 040165 CI NH ( NH2 50 ng of

PI‘OCC({IIL} & IF\‘)&'/a%) ru(s:)e (:glyp%le ﬁﬂlg { dln anlﬁ Qea Y §» 1A ye)benzmc
was coupl e m no I he Vi roce U
acuGto prbducp Ndd{chloml\&&)ypdllm&f-ylﬁ)ﬁerqn ¥ (awdwﬁsﬁlfmhza)bmzhiﬁldﬁ MB (Q1) 387.2

(Mﬁi el d N1-
(6-am nopyridi n-3-yl)-N4-(4-chl oro-3-(pyridin-2-yl)ph
enyl )t er epht hal am de. MS (Ql) 444 (M. Exanpl e

Exa?n?plg% 4 B}ling{gﬁ}l §4a<f q\% gg d2 in- —y @P gg¥q¥%d18? 3 (cgl)é(r)éagﬁlde

4-(4- chloro 3- (pyridin-2-yl)phenyl car banoyl ) benzoi c
acid was coupled to 2- (arj nonethyl)pyridine via

Procedure G The produyc purified on reverse phase
HPLC to
- 0

HN NH,
7 Ny

Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 2-aminonicotinic
acid to produce 2-amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide. MS (Q1)
325.2 (M)".

Example 49  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-methoxybenzamide
Cl

HN

Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline and 4-methoxylbenzoic acid to

produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-methoxybenzamide. MS (Q1) 341.2 (M)".

Example 50  N-benzyl-5-chloro-4-(pyridin-2-yl)thiazol-2-amine

A solution of 2-(Bromoacetyl)pyridine hydrobromide (100 mg, 0.36 mmol) in ethanol (2 mL) was

treated with 1-benzyl-2-thiourea (90 mg, 0.54 mmol). The resulting yellow solution was
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yield

N1- (4-chl oro-3-(pyridin-2-yl)phenyl)-N4-(pyridin-2-ylm
werdvghldses epht hal am de. M5 (Ql) 443 15(M . Exam@il/€S2009/040165

71N1- (4-chl oro-3-(pyridin-2-yl)phenyl)-N4-isopropylter

cong%l?rtangealo%ﬁi tﬁiee cruXQeszlglcl)eg\/V%szgu%%ég %:r-lr/reL\Jl‘eSrsz 81%{59 %I%iég)m %odu%m)oenzyl—4—

(pydAdifl~yd hhiarod2-3miipyr i di n- 2- yl ) phenyl car banoyl ) benzoi c
acid was coupled to isopropylam ne via Procedure G
The product was purified on reverse phase HPLC to
A splugibsl oNV=beAzyl-4-(pyridin-2-yl)thiazol-2-amine (60 mg, 0.23 mmol) in DMF (2 mL) was

cooliin B Crad é%{%d‘ Vgggv.@%40%@g§%agz3§4n;gi, 590520 Lef EPRLDAL mixture
was721N$&lt]eH ﬁb }Waﬁﬁgé/ |roCI01ﬁ/4€'n(p450 raﬁﬁ*é.?ll“ﬁe Sol(dY FulalliePapdrayed) plaemy Ip}dduct was
er epht hal ani de ng o . , ,
purificd g0 g3yFige phase PRLE famraduse Pidepréayhionr biwbginyZpd Rbiggod2-amine. MS
(Ql?gbgzmg coupled to tertbutylam ne via Procedure G
he product was purified on reverse phase HPLC to
yield N1 -tertbutyl-N4

xankgks €101 O Qridro( YT - BinkuiRdx Ny lR0e i de. MB
E (n( )&140811%3 (fg%%gflngﬂ% Y Regitgrenithahar de

731\ 14-tert-butyl-2-chl oro- Nl- (4-chloro-3-(pyridin-2-y
| ) phenyl ) t erepht hal anmi de

\
NH
R
(0]
—0

A solution of 3-bromo-4-chlorobenzoic acid (250 mg, 1.1 mmol) in DMF (2 mL) was treated with
PyBop (550 mg, 1.1 mmol) and DIPEA (370 uL, 2.1 mmol). After stirring the reaction mixture for
5 min. 3,5-dimethoxy analine (105 mg, 0.69 mmol) was added and the reaction was stirred for 16
h. The reaction mixture was diluted with ethyl acetate and washed with 0.1 N HCI, 0.1 N sodium
hydroxide and Brine, successively. The organic layer was dried (MgSO,) and concentrated, and

crude 3-bromo-4-chloro-N-(3,5-dimethoxyphenyl)benzamide was used without further purification.

3-bromo-4-chloro-N-(3,5-dimethoxyphenyl)benzamide  was  dissolved in 0.5 M  2-
pyridylzincbromide (2.5 mL) and treated with Pd(PPh);), (20 mg, 0.02 mmol). The reaction
mixture was heated to 155° C in a sealed tube for 20 min. in a microwave reactor. The resultant
solution was diluted with Ethyl acetate and washed with 0.1 N sodium hydroxide and then brine.
The organic layer was dried (MgSQ,4) and concentrated, and the crude residue was partially
purified by silica gel chromatography. Pure 4-chloro-N-(3,5-dimethoxyphenyl)-3-(pyridin-2-
yl)benzamide was obtained by a second purification on reverse phase HPLC. MS (Q1) 369.1 (M)".
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WO 2009/ 126863PCT/ US2009/ 040165 67 nL of

2-chl oro-1, 4-di net hyl benzene and 356 g of Potassium
weeogangehate were refluxed in 1.5 L of H20 f orCHES®OED40165

hours and nonitored for di sappearance of starting

R e TR s B e e Y i
filteredybhwnyinehie2- 5 chloroterephthalic acid. 46.8
g of 2-chloroterephthaliic acid was treated with a
saturated HCl gas s ti in MeOH overni ght at room
tenperature. The r&acpi } Xt ure was concentr at ed,
subj ected to basic ku nd dried to yield the
di met hyl 2-chl or ot er epht hal¥
2-chl orot erepht hal ate was cool ed\to 0C in DCM and 87
nmL of a 1IMin DCM sol ution of B added dropw se
over several hours. The reaction ture was
subsequently warned to room 1@, enperature and
stirred until conplete. Foll ow ng basic workup,
2-chl oro-4- (nethoxycarbonyl)benzoic acid was purified
A s@hﬁ‘ub@@q %ﬁtihﬂ&dr&ﬁ&hylﬁ@@ro@iﬁnﬁﬁlc 4ci€ 9503 4mmol) and TEA (O 46 g, 4.5
car bonyl ) benzoic acid was coupled to 750 ng o
mm-‘l?l)clﬁ |T61rfy (18 nﬁ)ms crpﬁlsfé 19 1403qi(sthanel-vater/ By desdiiiye Ta thip n@}me was
drog&rlsgﬁ&dgﬂ I1sobutyl chloroformate (0.56 g, 4.1 mmol) and stirring was continued for another
chl oro-4-(4-chloro-3 %p ridin-2-y pheng car banoyl )b
1.5 dyaprp athile (liestempaiptie\ps éhf agp glira@b@wrl@mmn% gveam —40 2 ind 20 °C.
Soliélh Ig%%}%r(@'fé g(agéf ﬁ]ﬁlogrv{;’as %a(ﬁelayfolll%&f l%f Mld Plhf“fﬁﬂ C"@ﬂé)cﬁmllﬂ&ture was
ﬁﬂeﬂchhmmbtﬂmﬂﬁﬁ@mhmimlgmpmvmm&mnezﬁvkygh@ﬁywnnghnnmww Yhg residue
r .
e Rk Bl RGN dnd RakPLEEPUREYRTANE oM Rt oppr 1 with
7°/H[H|§1La11(bexynagb(ﬂwm ethyl acetate. The combined organic layers were washed sequentially

Witfl )%%t{elr;a%gh{a%lq%écm ! %ﬁgﬁifrg%wcp J)l\ggsg) )(?'ngp%rﬁbe%t(rateg Ho) rquﬁm% oil was

puriﬁkﬂ ol Dasb- Ml(a4-geh|ohfomaﬁ)g(qu i @idn-ehyy | lphnampiy)- 4o (eld 23-[3°,5-
men rqv¥mﬁmxh%ﬁﬂg§&%%&ne - carbonyl)benzam de C /--

20 g of " di met hyl

3-[37,5-bis(trifluoromethyl)phenyl]-1-propanol (0.88 g, 3.2 mmol) and CBry (1.3 g, 4.0 mmol)
were dissolved in CH,Cl, (5 mL) and cooled to 0°C. Triphenylphosphine (1.3 g, 4.8 mmol) was
added in three portions over 0.5 h. The mixture was stirred at 0 °C for 10 min., then diluted with
pentane (30 mL) and sat. NaHCO; (30 mL). The aqueous layer was separated and washed with
ethyl ether, and the combined organic layers were dried (MgSQO,) and concentrated. The residue
was purified by silica gel flash chromatography (99:1 ethyl ether-hexane) to yield 0.8 g, (74%) of
the 3-[3’,5-bis(trifluoromethyl)phenyl]-1-bromopropane.

4-chloro-3-(2’-pyridylaniline (10 mg, 0.05 mmol), 3-[3°,5’-bis(trifluoromethyl)phenyl]-1-
bromopropane (34 mg, 0.1 mmol) and K,CO; (14 mg, 0.1 mmol) in DMF (1 mL) was stirred at
100°C overnight. The reaction mixture was acidified with 1N HCI (aq.) and extracted with ethyl
acetate. The combined organic layers were washed with brine, dried (MgSQ,) and concentrated.
The crude was purified by  preparative HPLC to yvield  N-(3-(3.,5-
bis(trifluoromethyl)phenyl)propyl)-4-chloro-3-(pyridin-2-yl)benzenamine.
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3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesari d was coupled to N-(2- PCT/US2009/040165

hydr oxyet hyl ) pi perazine via Procedure G The product

Exaén ehfjg R’I'\(g d loro— —@— %mbnpe%% p}lf_rllpc{Trg—:Z—tprl}/eirl%—9—methyl—6—

-(pyridi ﬁﬂﬂuqrbr)lq‘mﬁ)m;cb)inﬁnidedf (2- hydr oxyet hyl ) pi p
erazine- 1 - carbonyl)benzam de. M5 (Ql) 499 (M. 30
WO 2009/ 126863PCT/ US2009. 040465 Exanpl e
752-chl oro- N- (4- chl geo ' n-2-yl ) phenyl) - 4-(4-ne
t hyl pi perazi ne-1- car bohy 2nZamale Cl 50 ng of
3-chl oro-4-(4-chloro-3-(pyridi HN-2¢yl yphenyl car banmoyl ) b
enzoi c acid was coupled to 1- nethyRpi perazine via
Procedure G The product was purikied on reverse phase
HPLC to yield 2-
chl oro- N-(4-chl oro-3-(pyridin-2- yl)phenyl) 4- (4- et hyl

N-(picploer R@Eiaes-letrametaylbl , H2lok dboenanalyygfthen W2 -y 1-6:69 (M) .

10 Ex le. . . . .
Crifgopoma P R a0 el 85 Wy ) Erocsgie o Qe TRty
brom@pydtdirRy (11di firg2-0.5y Imnpine Nstri¥ide nBasilide ¢l chromatography (5-50% ethyl
acctate/hexanes) to yield N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-yl)phenyl)-2-methyl-6-

(trifluoromethyl)nicotinamide as a white foam: TLC R,= 0.30 (15% ethyl acetate/hexanes); MS
(Q1) 460 (M)".

Example 54  N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-yl)phenyl)-4-
(methylsulfonyl)benzamide
Cl

F30< /> 2 ?
\ N O
HN
O
<
/0

N-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-4-(methylsulfonyl)benzamide
(~ 1.0 mmol) was used in Procedure A with 5-trifluoromethyl-2-bromopyridine (226 mg, 1 mmol).
Purified by silica gel chromatography (0-10% acetone/dichloromethane) to yield N-(4-chloro-3-(5-
(trifluoromethyl)pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide as a white solid: MS (Q1) 455
(M)".

Example 55  N-(4-chloro-3-(5-chloropyridin-2-yl)phenyl)-2-methyl-6-

(trifluoromethyl)nicotinamide
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3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesati d was coupled to 1- acetyl pi perazi neCTUS2009/040165

Procedure G The product was purified on reverse phase

HPLC to yield 4-(4- ac etylypip erazine-l-carb

onyl)-2-chl oro-N-(4-chloro-3_=(pyridin-2-yl)phenyl)b
enzam de. M5 (Ql) 2@ (, anmpl e
772-chl oro-N-(4-chl oro~3N(p i ne2-yl)phenyl)-4-(4-(m

et hyl sul f onyl ) pi perazi ne- 1- cd&iNbdnyl/) benzam de WO
2009/ 126863PCT/ US2009/ 040165 C N\ /I NNSO\/ O

CF;

5-chloropyridin-2-yl trifluoromethanesulfonate (4.12 mmol) was used in Procedure I with
trimethyltin chloride to yield 5-chloro-2-(trimethylstannyl)pyridine. The crude material (~4 mmol)
was used in Procedure K with N-(4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (2 mmol). Purified by silica gel chromatography (0-50% ethyl
acctate/hexane) to yield N-(4-chloro-3-(5-chloropyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white solid: TLC R, = 0.48 (25% ethyl acetate/hexanes); MS
(Q1) 427 (M)".

Example 56  N-(4-chloro-3-(6-chloropyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
Cl

Z
O

Cl HN

6-chloropyridin-2-yl trifluoromethanesulfonate (4.12 mmol) was used in Procedure 1 with
trimethyltin chloride to yield 2-chloro-6-(trimethylstannyl)pyridine. The crude material (~4 mmol)
was used in Procedure K with N-(4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (2 mmol). Purified by silica gel chromatography (5-45% ethyl
acetate/hexane) to yield N-(4-chloro-3-(6-chloropyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white solid: TLC R,= 0.45 (25% ethyl acetate/hexanes); MS
(Q1) 426 (M)".

Example 57  N-(4-chloro-3-(5-hydroxypyridin-2-yl)phenyl)-2-methyl-6-

(trifluoromethyl)nicotinamide
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50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesari d was coupled to 1- sul fonyl pi per azP@EUS1089/040165
Procedure G The product was purified on reverse phase
HPLC to yield 2- al
5c¢chl or o- N- (4-chl or o- 3- (pyri
yl sul fonyl ) pi perazin
533 (M. Exanple
782-chl oro- N- (4-chl oro- 3- (pyrikNTi 2- yl ) phenyl) - 4- (nor p
hol i ne-4- 10car bonyl ) benzam de Cl /X 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2 yphenylcarbannyl)b
enzoi ¢ acid was coupled to 15norpholy pe via Procedure
G The product was purified on reverse phase HPLC to
3- (mnsebrdpﬁsﬂyﬂﬂx@}p@ﬂdmb (%oahhdy ®asdised in Procedure J with hexamethyldistannane

to yéfﬂg gr(rtlnasgpro L}%j%?f)eg—ég}‘u(:%&{m %@@Hg]? hAe' c?udgglgteggly ~8 ?5 mmol)

washB2d Gl Hrede urBIK(whtlC AL D£10013-3(ipYdpheliyn-= 22myth)1|:meny 1) 4- (3, 5-
perazi ne-1- 2Qcar b enza

(tri llﬁggt;l%%%glg@p@p}lwda Mh el ?a Ly 7111C3. gelc hromatography (0-40% ethyl

acetate/hexane) to yield N-(4-chloro-3-(5-(triisopropylsilyloxy)pyridin-2-yl)phenyl)-2-methyl-6-

2-yl ) phenyl) - 4- (4 (meth
| ) benzam de. M5 (QL)

©

(trifluoromethyl)nicotinamide as a yellow oil. N-(4-chloro-3-(5-(triisopropylsilyloxy)pyridin-2-
yl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide (1 mmol) was treated with TBAF (2 mL, 1 M
in THF) in THF (1 mL) at 23 °C for thirty minutes, concentrated, redissolved in ethyl acetate,
washed with brine, dried (MgSQO.), and concentrated. The crude solid was purified by silica gel
chromatography (0-10 % isopropanol/dichloromethane) to yield N-(4-chloro-3-(5-hydroxypyridin-
2-yl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide as a white solid: TLC R,= 0.59 (10% ethyl
acetate/hexanes); MS (Q1) 408 (M)".

Example 58  N-(4-chloro-3-(5-methoxypyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide

Cl

CF;
N-(4-chloro-3-(5-hydroxypyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide (0.12
mmol) was used in Procedure L with excess iodomethane. Purified by silica gel chromatography
(0-100% ethyl acetate/hexane) to yield N-(4-chloro-3-(5-methoxypyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white solid: TLC R, = 0.57 (50% ethyl acetate/hexanes); MS
(Q1) 423(M)".
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N NH 50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupled to 2, 6- di methyl pi per BZI/ng2009/640165

Procedure G The product was purified on reverse phase

0

*’é“cﬂw‘i%oér 0- K’L(%éi ?ﬂ P YRy et W BRSIYES ™ 4- (3, 5-di m

et hyl pi perifiziroeetiylpaobomyitld benzam de. Ms (QL) 483 (M.

Exanpl e

802- chl or o- N1- (4-chl or 0-3- ( pycLdi n- 2-yl ) phenyl) - N4- ( py

ridin-3- 10y|nethy|)tc t hal afyi = :

50 ng of

3-chl or o- 4-(4-ch|oro-3-(pyridimw | )phenyl car banoyl ) b

enzoi c acid was coupled to 3- 15 ( nonet hyl ) pyri di ne

via Procedure G The product was purified on reverse

phase HPLC to yield

2-ch|oro-Nl-(4-chIoro-3-(pyridin-2-y|3§heny1)-hm-(pyri
N-(@hcRlod=- 3 sasidioyd pyi@imep it fhahyayn -ghethy MS(t{i fllororfiotify nhotinamide (0.05

20Exanpl e ) ) . -
mﬁ@_gzﬁaé HPgrBERECIE e RITB e s-1pqegthRey nPwifiye PipHErREr) cirprmgtpgraphy (O-
1000 QA Zacetate/hexane) to yield N-(4-chloro-3-(5-ethoxypyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white solid: TLC R, = 0.64 (50% ethyl acetate/hexanes); MS
(Q1) 436 (M)

Example 60  N-(4-chloro-3-(5-(2,2,2-trifluoroethoxy)pyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
Cl

00— %—2 ?
Foc—/ \ ( 0

HN
/ N\

CF3
N-(4-chloro-3-(5-hydroxypyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide (0.12
mmol) was used in Procedure L with excess trifluoroethyl iodide. Purified by silica gel
chromatography  (0-40%  ethyl  acetate/hexane) to  yield  N-(4-chloro-3-(5-(2,2,2-
trifluoroethoxy)pyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide as a white solid:
TLC R,= 0.64 (40% ethyl acetate/hexanes); MS (Q1) 490 (M)".

Example 61 N-(4-chloro-3-(4-ethylpyridin-2-yl)phenyl)-2-methyl-6-

(trifluoromethyl)nicotinamide

113



10

15

20

yl met hyl )t er epht hal am de WD
2009/ 126863PCT/ US2009/ 040165 CI NH N=\ \ 50 ng of
WG@20126863 4- (4- chl or o- 3- (pyri di n-2-yl ) phenyl caPGEE®2009/0#0165
enzoi ¢ acid was coupled to 2- (am nonethyl)pyridi ne
via Procedure G The product was purified on reverse
phase HPLC to 5yield
2-chl oro- N1- (4-chl or i n-2-yl)phenyl)-N4- (pyri
di n-2-yl net hyl )terepkt h . M5 (QL) 477 (M.
Exanpl e P
822-ch|oro-Nl-(4-chIoro-3-(p¢W|

W50 ng of
3-chl oro-4-(4-chloro-3-(pyridin- I') phenyl car banoyl ) b
enzoic acid was coupled to 4- amn ridine via

Procedure G The product was purified on reverse phase
N-(fehloyot (44, Bf-tptramethyl-1,3,2-dioxaborolan-2-yl )phenyl)-2-methyl-6-

R0 ok oy YL A IO M i
(1 88R)c Ringfiad- N1 silick- el cbrogw®e(apyy (@07 2yl postuaserycpnat o pigld N-(4-
chlgrlo—%l—(ﬁ—_eﬁfy){olygiﬁi%b%pﬁhgh%ﬁ)%Qﬁﬁyl—%l—(triﬂuoromethyl)nicotinamide as a tan solid: MS
(Q1) 419 (M)".

Example 62  N-(4-chloro-3-(5-fluoropyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
Cl

N O
HN

7/ N\

CF;

N-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl )phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (~ 1 mmol) was used in Procedure A with 5-fluoro-2-bromopyridine
(1 mmol). Purified by silica gel chromatography (5-45% ethyl acetate/hexanes) to yield N-(4-
chloro-3-(5-fluoropyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide as a tan solid:
MS (Q1) 409 (M)".

Example 63  N-(4-chloro-3-(5-phenylpyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyl)-

nicotinamide
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20 WO 2009/ 126863PCT/ US2009/ 040165 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesari d was coupled to 3- am nopyridi ne VPEI/US2009/040165
Procedure G The product was purified on reverse phase
HPLC to yl eld 2- cl
chl or o- N1- ( 4- chlor '
n- 3- yI)terephthaI: 163 (M. Exanple
842-chl oro- N- (4- chlw n- 2oyl ) phenyl)-4-(thio
nor phol i ne-4- carbonyl ) benzam déN
t hi onor phol i ne) Cl 100 ng of
3-chl oro-4-(4-chl oro-3-(pyridin-2-
enzoi c acid was coupl ed to thionorpho |ne Vi a
Procedure G Crude
5- plgmﬁlplyﬂdlﬁ 2rbis}-1|(141ﬂ@bwﬂo@1éma1ges&1n>y1?ﬂg diirs 2111%(51) pb@nyéb)i fr Procedure J with
t hi omor phol i ne o]3! enzam de was reacted vi
tringsf B e IGR ‘l"o‘ﬂ?)lé R CHRHRY &Pmpﬁwe The gy gpaterial (125
mn@[)d puki fued viia revessse phas ewi‘fl? |—CNt @ chﬂ'oﬂJ Hiodophenyl)-2-methyl-6-

-chl oro- N (4-chl oro- 3- (gyrldln gy heny %%h .
(mﬂuqr?rﬁ?t@ﬂm%ﬁwmlﬁf‘e 4- capdidny| §BEe aky deilied ngshhFlepmptagraphy (1%

acejéotﬂb/gi(%@l RRo! (Jhlo[ﬂi%%)s W fHEd T R @XhidhoZRE - IrenyRSEikin- MR {h&P)-2-methyl-6-
(trifgporpey ﬁh@ﬁoﬂpmd@hpwsd {( PYE iRdi§-12-(YYo)asetepymathyeneichiogide); MS

Bk e- 3- carbonyl ) benzam de (S-oxidized
«2%hla§% i di ne)

2-yl ) phenyl) - N4- (pyridi

Example 64  (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-methylpiperazin-1-yl)nicotinamide

Cl

Z
O

HN

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 75 mg of (S)-2-methylpiperazine in 0.75 mL of butanol at 160°C for 60 min. Purification
by reverse phase HPLC yielded (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-methylpiperazin-1-
yD)nicotinamide. MS (Q1) 408 (M)".

Example 65 (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-methylpiperazin-1-yl)nicotinamide
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Cl WD 2009/ 126863PCT/ US2009/ 040165 100 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupl ed to thiazolidine via PPODEMOB040165

G Crude

2-chl oro-N-(4-chloro-3-(gyridin-2-yl)phenyl)-4-(thiazo

|'i di ne3-carbonyl)benza as reacted via Procedure R

and purified via reyers @» e HPLC to yield
2-chl oro- N- (4-chl or 0=3 ( pyKdi 1 2-yl ) phenyl) - 4- (t hi azo
whi ch the

| i di ne-3-carbonyl ) benzam deHN+
5thiazolidine sulfur is oxidiz \to SQ2). Ms (Ql) 490
(M. Exanple
862- chl or o- N1- (4-chl or o- 3- (pyrld
met hyl - 1H pyrazol -5- yl)terephth
\' NH 50 ng of
3-chl oro-4-(4-chl oro-3-(pyridin-2- yI)phenyIcarbanDyI)b
enzoi c acid was coupled to 5- am no-1 -nethyl pyrazol e
Pro¥éd@re RESHHOANGE usihD &-RLABHUE - (WA inPUY 1T B4)- Qb1 58 VedaiR xamide (50

hase HPLC to
mg?and 75 mg of (R)-2-methylpiperazine in 0.75 mL of butanol at 160°C for 60 min. Purification

-2-yl ) phenyl) - Nd- (1-
EPg_delou \ NN

by reverse phase HPLC yielded (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-methylpiperazin-1-
yD)nicotinamide. MS (Q1) 408 (M)".

Example 66  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((3S,5R)-3,5-dimethylpiperazin-1-

yDnicotinamide

Cl

Z
@)

HN

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (75
mg) and 114 mg of 2,6-dimethylpiperazine in 1 mL of butanol at 160°C for 60 min. Purification
by reverse phase HPLC yielded N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((3S,5R)-3,5-
dimethylpiperazin-1-yl)nicotinamide. MS (Q1) 422.1 (M)".

Example 67  N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-3-yl)terephthalamide
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15yi el d2- chl or o- N1- (4-chl oro-3- (pyridi n-2-yl)phenyl)-N
4- (1-met hyl - 1H pyrazol -5- yl)terephthal am de. M5 (Ql)

WA s®[863 Exanpl e PCT/US2009/040165
872-chl oro- N1- (4-chl oro-3-(pyridin-2-yl)phenyl)-N4-(is
oxazol - 5-yl)terepht hal agj de 20 CI 50 ng of
3-chl oro-4-(4-chl orp-
enzoic acid was co 4\0
Procedure G The prboeNict “wa
HPLC to yield 2- HN
25chl or o- N1- (4-chl oro-3- (pyri g
azol -5-yl ) terepht hal am de. M5 )
2009/ 126863PCT/ US2009/ 040165 Exanpl
882-chl oro- N1- (4-chl oro-3-(pyri fn-¥-yl ) phenyl) - N4- (4,

5-di hydr ot hi azol -2- yl)terephthal anfdey5 CI 50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-y henyl car banmoyl ) b

enzoi ¢ acid was coupled to 2-

am no- 4, 5-di hydr ot hi azol e via Procedure G The product
320mag optrelilfriosd ppndip-@wbesiBnqesseupil © 400 mg of 4-(methoxycarbonyl)benzoic

acid via Procedure G to give methyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoate. 4-(4-

- am noi soxazol e vi a
puri fied on reverse phase

2-yl ) phenyl) - Nd- (i sox
463 (M. WO

chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoate was then hydrolyzed via Prodedure M to give
550 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid. 50 mg of 4-(4-chloro-3-
(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 3-aminopyridine via Procedure G.
The organic layer was evaporated to dryness and purified on reverse phase HPLC to yield N'-(4-

chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-3-yl)terephthalamide. MS (Q1) 429 (M)".

Example 68  N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(6-methoxypyridin-3-yl)terephthalamide

Cl

Z
@]

HN

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-methoxy-5-
aminopyridine via Procedure G. The product was purified on reverse phase HPLC to yield N'-(4-

chloro-3-(pyridin-2-yl)phenyl)-N*-(6-methoxypyridin-3-yl)terephthalamide. MS (Q1) 459 (M)".

Example 69  N'-(6-aminopyridin-3-yl)-N"-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide
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10yi el d

2-chl oro- N1- (4-chl oro-3-(pyridin-2-yl)phenyl)-N4- (4, 5-
wa@lRtwgdeashi azol - 2-yl )t er epht hal am de. MS (Ql) HBG/US20PI/040165

Exanpl e

892-chl oro-N1- (4-chl orgq3-(pyridin-2-yl)phenyl)-N4-(1H

-imdazol -2- 15yl)tet ep hal am de CI 50 ng of
3-chl oro-4-(4-chl ofo-, |din 2-yl) phenyl car banoyl ) b
enzoi c acid was co Ned 2-020 am noi m dazol e via

Procedure G The product \M&l urified on reverse phase
HPLC to yield 2-
chl or o- N1- (4- chl oro- 3- (pyri di
dazol - 2-yl ) terepht hal am de. MS 452 (M. 25Exanpl e
902- chl or o- N1- (4-chl oro-3-(pyri -yl)phenyl) N4- (4H
-1,2,4-triazol -4- yl)terepht hal ani de \W\WD
2009/ 126863PCT/ US2009/ 040165 CI 5 of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)pHenyl car banmoyl ) b
enzoic acid was coupled to 4- 5 amno-1,2,4-triazole
via Procedure G The product was purified on reverse
50 plgser HEMGhIoﬁ) yk;gindm& ylﬁihb@ﬂ&rlﬂﬂm{zl%eﬁfﬂl@r@uﬁ was coupled to 2,5-
(pyridin-2-y heny %ﬂﬁ‘m (4H-1,2, 4-1ri
dlalgglapwﬂgﬂ it BrrOé fohal A aedonieyag @I}ﬁeﬂ%‘ reYgyse PR LS g vield V-
(6- aﬁﬂiﬁo@hhﬁrﬂglw (44cntdb-o (Mréglﬁp@hﬂﬁ&eﬂﬁamw s () v

i azol t er epht hal am de

-yl ) phenyl)-N4- (1Him

Example 70 N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-2-ylmethyl)terephthalamide

Cl

Z
O

HN

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
(aminomethyl)pyridine via Procedure G. The product was purified on reverse phase HPLC to
yield N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(pyridin-2-ylmethyl)terephthalamide. MS (Q1) 443
(M)

Example 71 N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-isopropylterephthalamide
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50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupl ed to 2- 15am not hi azol eP@I/HS2009/040165

Procedure G The product was purified on reverse phase

HPLC to yield 2-

chIoro-Nl-(4-chIoro-_;(p? idi n-2-yl)phenyl)-N4-(thiazo
| -2-yl)terephthal a \ge, ) 469 (M. Exanple
922- chl or o- N1- (4-chl -3 yrijcdi n- 2-yl ) phenyl) - Nd- (1H

-1,2,4-triazol -5- 20yl)ter al am de WO
2009/ 126863PCT/ US2009/ 040165 "N\ NHNH 50 ng
of
3-chl oro-4-(4-chloro-3-(pyridin- gighenylcarbannyl)b
enzoi c acid was coupled to 3- angho-\l, 2, 4-triazole via
Procedure G The product was purifiéd on reverse phase
HPLC to yield 2-
5chl or o- N1- (4-chl oro- 3- (pyridi n-2-yl)phenyl)-N4- (1H 1,

50 2 - t off aztd-clBorpi3)(ppiidipRiybahcapicatbamdybbér@bl 44881 (Wps coupled to

isopropylamine via Procedure G. The product was purified on reverse phase HPLC to yield N'-(4-
chloro-3-(pyridin-2-yl)phenyl)-N*-isopropylterephthalamide. MS (Q1) 394 (M)".

Example 72 N'-tert-butyl-N"-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide

Cl

ZN
@)

HN

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to fert-
butylamine via Procedure G. The product was purified on reverse phase HPLC to yield N'-tert-
butyl-N*-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide. MS (Q1) 408 (M)".

Example 73 N'-tert-butyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide

Cl

ZN
@)

HN Cl
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Exanpl e
932-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(thia
wQolopdeases 3- 10car bonyl ) benzani de Cl 50 ngP@I/US2009/040165
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanoyl )b
enzoic acid was coupled to thiazoline via Procedure G
The product was purified on reverse phase HPLC to
67 yiLedfd-chloro-1,4-dimethylbenzene and 356 g of Potassium Permanganate were refluxed in

15§ gt RO SRR S fesly Rty ey c. e
Pot@ARnCitrasim@amile §4k-filfeledragd Bre (r@yﬁmﬂmmui’e w:ils)qaialﬁmdlﬁld NMerédo yield 2-

chlgr@%&?) A Ooxgé-fkt%% e%g%t . eph llq?%:nl ¥eva52t(r)eated w1)[{\ioa saturated HCl gas

solwdtoahihoxeef- Mnﬁgﬂtcumo&n (t@M}lSdrﬂhﬂé 274 }@amyhﬁm@my&ohbemrated
enzoi c acid was t 5-di hydr ooxazol e

subjgetgd 5 %@d{ﬂf@p@nd ﬁﬁ%d W@ﬂ% the cwg%lh% @rqh FgreRfihalad eflsgot dimethyl

2-cRIBRRSephftkfetet s ¥b&E Hto 0° C in DCM and 87 mL of a 1M in DCM solutlon of BBr; was
2-chl oro- N1- (4-chl oro- 3- (pyri di n-2-yl ) phenyl) -

5-
addgd [Wyaprérs xagbpevom hyirer dpRteRSiehiniEuC SKS CRENAYB véawed to Toom

tengéaﬁpé and stirred until complete Following  basic worku 2-chloro-4-
52-chl oro-N-(4-chloro-3 (pr|d|n2yg) henyl) - 4- (1, 4,

(mahayygashonzgpiedrap peid mivedi pusified hyalsﬁ&ﬂoynbeﬂzﬁlm 8@9 mg of 2’chloro-4-

(methoxycarbonyl)benzoic acid was coupled to 750 mg of 4-chloro-3-(pyridin-2-yl)aniline via
procedure G. 1 g of methyl 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoate was
hydrolyzed via Procedure M to give 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic
acid. 50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
tert-butylamine via Procedure G. The product was purified on reverse phase HPLC to yield M-
tert-butyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl )terephthalamide. MS (Q1) 443.2 (M)".

Example 74  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-(2-hydroxyethyl)piperazine-1-

carbonyl)benzamide

Cl

Z~
O

HN Cl

N N
d /" \on

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-(2-
hydroxyethyl)piperazine via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-(2-hydroxyethyl)piperazine-1-
carbonyl)benzamide. MS (Q1) 499 (M)".
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10 A 50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesati d was coupled to PCT/US2009/040165

1,4,5,6-tetrahydropyrimdine via Procedure G The

duct ified h PL . :
xS o) Aol o el YA SRR P e pinsprifa)
4- (1, 4, 5¢dbdngt)babanddopyri m di ne- 1- car bonyl ) benzam de.

M5 (QL) 454 (M. Example
962- chl oro- N- (4-chl oro- 3-(pyridi n-2-yl ) phenyl) - 4-(3-0x

opi perazi ne-1- 20car boryl ) benzam de Cl 50 ng
of
3-chl or o- 4- (4- chl ox0-/3- i dgn- 2-yl ) phenyl car banoyl ) b

enzoi c acid was coupwed t oN3 259xopi perazi ne via
puyi fied on reverse phase

Procedure G The product was
HPLC to yield 2- WO 2009/ 12PCT/ US2009/ 040165
yl )phenyl)-4-(3

chloro-N-(4-chloro-3-(pyridin
-oxopi p erazine-l-c arb onyl)b aam gem M5 (QL) 470
(M. ©

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-
methylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-methylpiperazine- 1-carbonyl)benzamide. MS
(Q1) 469 (M)".

Example 76 4-(4-acetylpiperazine- 1-carbonyl)-2-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyl)benzamide

Cl

Q0

/
N 0
HN Cl
= o
N N
g “— o

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-
acetylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 4-(4-
acetylpiperazine-1-carbonyl)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. ~MS (Q1)
497 (M)".

Example 77  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-(methylsulfonyl)piperazine-1-

carbonyl)benzamide
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5Exanpl e

972-chl oro- N1- (4-chl oro-3-(pyridin-2-yl)phenyl) - N4- et
wheooytzasepht hal amide CI NH O - 75 ng of PCT/US2009/040165

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanoyl )b

enzoic acid was coupled to N 10 net hyl hydroxyl am ne

hydrochl ori de via,Procedure G The product was

purified on reverge

2-chl or o- N1- (4- chMeNKo- pyr©di n- 2-yl ) phenyl) - Nd- net ho

xyterepht hal am de. M5 (QEN-417 M. 15Exanpl e

982- chl oro- N1- (4-chl oro- 3-( di n- 2-yl ) phenyl) - Nd- hyd

roxyterephthalam de CI NH O 75 ng of

3-chl or o- 4- (4- chl or o- 3- (pyrrdr‘-%{Vﬁmgyenylcarbanoyl)b

enzoic acid was coupled to 20 0ydkﬂx’yl@rﬂne

hydrochl ori de via Procedure G The product was

purified on reverse phase HPLC to yield

I nyl hydr i
50 m}gt (E}lrg p}ﬁ?rﬁ - —chfé b8 Ky%n?réﬁﬁk%gny?ﬁ% Xaﬂid%( gzo\{ci 21c1d wa cgupcfed to 1
sulﬁﬁ}ﬂpl@hhnnd)VlN-P(d&e(hm Gr @h8 plodyat ivas purieyll ohpbnersy Phasd HPDYrtp yield 2-
chloro— —&4 c%loro pyrl ryi—grl?p%eny )rnl—gf (methylsulfonyl)piperazine-1-
carbonyl)benzamide. MS (Q1) 533 (M)".

Example 78  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(morpholine-4-

carbonyl)benzamide

Cl

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
morpholine via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(morpholine-4-carbonyl)benzamide. MS (Q1) 456 (M)".

Example 79  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3,5-dimethylpiperazine-1-

carbonyl)benzamide
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WD 2009/ 126863PCT/ US2009/ 040165 Cl 75 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupl ed to pyrolidine via ProRP€HUS®OL40165

The product was purified on reverse phase HPLC to

yield

2-chl or o- N5( 4- chl or,0- i di n-2-yl)phenyl)-4-(pyrrol

i di ne- 1-carbonyl) bg M5 (Ql) 441 (M. Exanple
100 o]

N-(4-chl oro-3-(pyridin-2-w eny'l) - 4- (et hyl sul fonyl ne
t hyl ) benzam de 10 CI Et hanes onyl chl ori de was
reduced to sodi um et hanesul fi accgrding to the
procedure in J. Med. Chem 1989, vﬁgz, no. 11,
p2436. Briefly, 2.5 m of ethangsul yl chl oride was
added 15 dropwise to a solution of 3.67 g of sodium
carbonate and 5.51 g of sodiumsulfate in 13 niL of
water. After conpletion of the reaction the water was
50 ma;ﬁdrcatoe@M #hchlotas-(pptidigd- y%ﬁheaybmbpe%d)édubiq agidheasaloupled to 2,6-
dimge?ﬂylp Cpeeraatzfin% V}a r?c;[ed& feGo\rlTvaS pircﬁig{:]t v&ga{? g{lrgfriefa ontcfg\%erseg)hase%?LbC to yield 2-
chlgoaigl-afor- Bfép}&ﬂiﬁh Mm)lﬂieimd)fl@@.}fﬁ—ﬂihm&ty@ipe?eﬁﬁle{‘fgpaﬂfonyllbenzamlde MS
(Qﬁg?%wmet hansul fi nate was conbined with 230 ng of
(4- bronoet hyl ) benzoate in 2 nL of DV and
heated to 120 Cfor 5 min in 20 a mcrowave reactor.
The reaction was then extracted with Ethyl Acetate and
Brine to give 250 ng of nethyl
Exeﬂnp(l@ﬁgmw §thIBfMVIL(m%h16yd 3 Qﬁ’ﬂ&ﬁ%—}ﬁ)pﬂ@ﬁyﬂ]\f‘%ﬂmﬁ ation of
he organi c | ayer. 200 ng of methyl
Yl“ﬁth@QFFFW@%}F“P@ﬁyI met hyl ) benzoate was hydrol yzed via
Procedure Mto give 119 ng of 4-
(et hyl sul f onyl net hyl ) benzoi ¢ acid. 50 ng of

4- (et hyl sul fonyl net h Ifenzm c acid was coupled with
67ng of 4-chl oro- -_5 din-2-yl)aniline via
Procedure G This Yarddut was recrystallized from

nmet hanol to yield N (4 -g r @ -3
-(pyridin-2-yl)phenyl)-4- (et sul f onyl net hyl ) b
enzam de. M5 (Ql) 415 (M.

3(

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 3-
(aminomethyl)pyridine via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-3-ylmethyl)terephthalamide. MS
(Q1) 477 (M)".

Example 81 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-2-
ylmethyl)terephthalamide
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WO 2009/ 126863PCT/ US2009/ 040165 Exanpl e 101
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(
WO s@pnagsys sul f onyl net hyl ) benzamde C 5 0 )- PCT/US2009/040165
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(isopropyl sul fon
yl met hyl ) benzam de wasprepared using the sane
procedure as
N- (4-chl oro- 3- ( py |dy ) phenyl) - 4- (et hyl sul f onyl ne
t hyl ) benzam de exc p ane 2-sul fonyl chloride was
substituted for ethanesul fegn§l €hl oride. The product
was 10purified on reverse phgse HPLC to yield
N- (4-chl oro- 3- (pyridi n-2-yl ) Rhenyl) - 4-
(i sopropyl sul fonyl net hyl ) benzamydg., N&_(QL) 429 (M.
Exanpl e 102

2-chl or o- N1- (4- chl or o- 3- (pyrldln ékgﬁ;;%enyl)-hm-ethyl
t er epht hal am de 15 Cl

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
(aminomethyl)pyridine via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*~(pyridin-2-ylmethyl)terephthalamide. MS
(Q1) 477 (M)".

Example 82 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-4-yl)terephthalamide

Cl

Z~
@]

HN cl
N
7\

NH

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 4-
aminopyridine via Procedure G. The product was purified on reverse phase HPLC to yield 2-

chloro-N"-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-4-yl)terephthalamide. MS (Q1) 463 (M)".

Example 83 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-3-yl)terephthalamide

Cl

Z~
O

HN Cl
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75 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupl ed to et hylam ne via ProRP€HUS®OL40165
The product was purified on reverse phase HPLC to
yield
2-chl or 020N1- (4-chl oro-3- (pyridi n-2-yl) phenyl) - Nd- et hy
50 nteesfepbiilbralda@ictiero- MPpy(idh)2-vher(yldarbamxgliehmid 83d was coupled to 3-

o i s BRGRGTE O- Uiy eh, Y st iR gt gl vield 2

chl&009/(4- 21@&633%‘%@52@@%@@ 16 %Bpyeldin- 79 to@pkhalamide. MS (Q1) 463 (M)

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanoyl )b
> enzoic acid was coupled to (S)-

(+)-tetrahydrofury|an1ne via Procedure G The product
was purified on reverse

Exaslgﬂlee??“d( 53-BloropY-6-eL pg- 3(<nyra4w %efaplsen(w-r(ihmnwr@om theny1
) - N4- ((t@er%ﬁernein%@w e%adlyéd)tmﬁqwhaﬁn%y epht hal am de.
M5 (Ql) 471 Exanpl e
2-chl or o- N1- (4- chl or o- 3- (pyrldln 2-yl ) phenyl) - Nd- ( 3-
10net hoxypropyl )t erephtdpal amde CI  NH \-0

/
\ N O
HN Cl

/0
N &
10 d "o
100 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
thiomorpholine via Procedure G. Crude 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(thiomorpholine-4-carbonyl)benzamide was reacted via Procedure R to oxidize the thiomorpholine
15 sulfur and purified via reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-
4-(thiomorpholine-4-carbonyl)benzamide (in which the thiomorpholline sulfur is oxidized to SO,).

MS (Q1) 504 (M)".

20  Example 85  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-

carbonyl)benzamide (S-oxidized thiazolidine)

Cl

Z
@]

HN Cl

579
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75 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupl ed to 3- 15nmet hoxypr opyl BEA/H82009/640165

Procedure G The product was purified on reverse phase

PLC |
IOOH mgh?tt) ?—8 I e—ﬁfg%l qros -3 (gpy§1dtn -2- ?fll)%lerrlpflcéar njogﬂbenzoﬁ: aﬁw zvgs coupled to
thidzbladyeprio pyokcdduer @p h]hhhl?&ﬂlﬂ(ﬂi@]\’%c(ﬂ@b}ﬁ% G adigd 1) pReigXainiligzolidine-

105 . . . . .
5PN By v RPG) 5o SrBYT B0 09T priblRygye Ry HPLC o ield
2- c]ﬂl}étﬂ)ﬁ]ﬂ@ﬂﬂﬁb%L())j{lﬁﬁleplyt)bﬂﬁnﬁlbﬂl(dﬂnaz&ﬂﬁlne 3-carbonyl)benzamide (in which the

e e e T o R S I

enzoi c acid was coupled to 3- hydroxypropyl am ne via
Procedure G The product was purified on reverse phase
HPLC to yield

sy or @cﬁi&ro(z@ (@RhRF3-FrytiBmI- ﬂ}pﬂg%d)W)(@HWl)H%fa@@ =3
roxypr ‘%Bf yl ) terepht hal am de.

EX anpl e ¥ ephthalamide
(5)-2-chl oro-N1-(4-chl oro-3-(pyridin-2-yl)phenyl)-N4-(
1- hydr oxypr opan- 2- 10yl )C$ er epht hal am de

/
\ N
HN Cl

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 5-
amino- 1-methylpyrazole via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(1-methyl-1 H-pyrazol-5-
yl)terephthalamide. MS (Q1) 466 (M)".

Example 87  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(isoxazol-5-yl)terephthalamide

Cl

HN Cl

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 5-
aminoisoxazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(isoxazol-5-yl)terephthalamide. =~ MS (Q1) 463
(M)".
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Cl NH\ H 75 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
we@pwoiizesati d was coupled to (S)-2- 15am no-| - ppCPESZHNI/040165

via Procedure G The product was purified on reverse

phase HPLC to yield (9S)-

2-chl or o- N1- ( 4-chl oro-3-(pyridin-2-yl)phenyl)-N4-(1-hy

dr oxypropan-2-yl )terepht hal am de. M5 (QL) 445 (M.

Exiye 3 O PR AR ST hos: RN

1- met hoxyipeepiahalanidy! ) t er epht hal am de
2009/ 126863PCT/ US2009/ 040165 CI  NH O-

Cl

Z~
O

HN Cl

N>\/_§
NH
g

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
amino-4,5-dihydrothiazole via Procedure G. The product was purified on reverse phase HPLC to

10  yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"*-(4,5-dihydrothiazol-2-yl)terephthalamide.
MS (Q1) 471 (M)".

Example 89  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1H-imidazol-2-
15  yDterephthalamide

Cl

Z~
O

HN Cl

N\/\
NH
NH

o)

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-

20  aminoimidazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1 H-imidazol-2-yl)terephthalamide. MS (Q1) 452
(M)

25 Example 90  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(4H-1,2 4-triazol-4-
yl)terephthalamide
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75 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesari d was coupled to (S)-1- PCT/US2009/040165

nmet hoxy- 2- propyl am ne via Procedure G The product was

purified on reverse phase HPLC to

5yi el d(5)-2-chl oro-N1-(4-chl oro-3-(pyridin-2-yl)phenyl

) - Nd- (1- net hoxypr opan-2LClyl )t erepht hal anmi de. M5 (Ql)

459 (M. Exanp 10

N4- (3-(1H i m dazol -- yl&-Z-chIoro-Nl-(4-chIoro-

3-(pyridin-2- 10yl )phenyl)teregphthal am de G NH N

75 ng of

3-chloro-4-(4-chloro-3-(pyrid

enzoi c acid was coupled to 1-( )

15am nopropyl )i m dazole via Proc e G The product

was purified on reverse phase H®C to

yi el dN4- (3-(1Hi m dazol - 1-yl ) propyl) - 2-chl or o- N1- (4-ch

| oro-3-(pyridin-2- yl)phenyl)terephthal am de. M (Ql)
50 4@50f( Mh ogﬁgﬁahbrqﬁ—g[(ygdin—Z—yl)phenylcarbamoyl)benzoic acid was coupled to 4-

VAo 2 i.m - 4- -2_C - N1 - (4- [Oc - )
am%‘%/? ’pz)’/%nggdl’% {Sigbg)%g(glkeeﬁy ?‘t\% @P@%L‘%ﬁfﬁu&mﬁ(ﬁé@re%he p‘fla&lﬁﬁ@to yield 2
chloro-N'(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(4H-1,2 4-triazol-4-yl)terephthalamide. MS (Q1)

453 (M)".

-y enyl car banoyl ) b
y@jh y yl)

Example 91 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(thiazol-2-yl)terephthalamide

Cl

Z
O

HN Cl

N<\7
3
NH

o
50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-

aminothiazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-

chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(thiazol-2-yl)terephthalamide. MS (Q1) 469 (M)".

Example 92 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(1H-1,2,4-triazol-5-
yl)terephthalamide
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WD 2009/ 126863PCT/ US2009/ 040165 CI 75 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupl ed to hystam ne via ProckRCUDE20@/040165

The product was purified on reverse phase HPLC to

yield M- (2-(1H Cl

5i m dazol - 4-yl) et hy] )< 2- or o- N1- (4-chl oro-3-(pyridin

-2-y1) phenyl ) terephth . M5 (Ql) 481 (M. Exanple
110 N o]
2-chl oro- N1- (4-chl or o- 3- (pyNitli nL2-yl ) phenyl) - N4- net hy
| t er epht hal am de 10 Cl 75 1y

PO

3-chl oro-4-(4-chloro-3-(pyridi -yl ébenylcarbannyl)b
enzoi ¢ acid was coupled to nethyhamd,ne hydrochl ori de
via Procedure G The product wagypurified on reverse
phase HPLC to 15yield

2-chl oro- N1- (4-chl oro- 3- (pyridi n-2-yl) phenyl) - Nd- net hy

l C T -27 car Z 14 was COll c 0 5-
50 h{geéfejgflg&% fa(mﬁ% d\@(l{y%ﬁl(zgg)hhé%] 2b§§1|@ hgn()%/%);cd coupled 0 3

am@p@t%qupgﬂ@ph Progtdrd @eThe product was purified on reverse phase HPLC to yield 2-
chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1H-1,2,4-triazol-5-yl)terephthalamide. MS (Q1)
453 (M)".

Example 93 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-
carbonyl)benzamide

Cl

Z
O

HN Cl
N/\S
g
50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to

thiazoline via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N-

(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-carbonyl)benzamide. MS (Q1) 459 (M)".

Example 94  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(4,5-dihydrooxazol-2-
yl)terephthalamide

Cl

Z~
O

HN Cl

>

o
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20 WD 2009/ 126863PCT/ US2009/ 040165 CI 75 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupl ed to di et hyl am ne hydr oR¢il/083009040165
via Procedure G The product was purified on reverse
phase HPLC to 5yield
2-chl oro- N1- (4-chl oro- 3- (pyridi n-2-yl ) phenyl)-/V4, 1V4-
50 digedfhirtlilenaglichml@bd e dinNSy 1 (pQiyyleddbampM)benzoic adtk awraplceupled to 2-

11 . . .
amlcl%)%éz@l%iff%%z.oﬁlv.li BrogsilUgy G- 31 BUrrdivge DUy imd Ry g (HPLC o
ylera- hy-dhloxypr@piibyo-3-iRtignephphalyym'de,5ihydrooX&onyyDikrephthalamide.

§Elor - 4- (4-chl oro-3-(pyridin-2-yl)phenyl carbanoyl )b

NBéQ 4Q§( i'd was coupled to (S)-1- 15 am no- 2- pr opanol

via Procedure G The product was purified on reverse

phase HPLC to yield (S)-

2-chl oro- N1- (4-chl oro- 3- (pyridin-2-yl)phenyl)-N4-(2-hy
Exd Ex%p r lo@ﬂil%)-;oelv epiiftazapidien-2 YBpKeh)-44£4, 56N trahydropyrimidine-1-

anmpl e
2 chl or otafeyRLErRIRAG- 3- (pyri di n- 2-yl ) phenyl) - N4- ( 2-

Cl

Z~
@]

HN Cl

/:N

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
1,4,5,6-tetrahydropyrimidine via Procedure G. The product was purified on reverse phase HPLC
to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1,4,5,6-tetrahydropyrimidine-1-
carbonyl)benzamide. MS (Q1) 454 (M)".

Example 96 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-oxopiperazine-1-

carbonyl)benzamide

Cl

=
N

HN Cl
N NH
N/

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 3-

oxopiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
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nmet hoxyet hyl )t er epht hal am de WO
2009/ 126863PCT/ US2009/ 040165 Cl 75 ng of

WG@20126863 4- (4- chl or o- 3- (pyri di n-2-yl ) phenyl caPGEE®2009/0#0165
enzoi c acid was coupled to 2- nethoxyethanam ne via

chl?grﬁ%g ?c%ﬁo)egcl) —g—l'(@f-ll:@?n— —{fl?pql%r%gl)—X\?ﬁo%%lrpie;aizigg— 128 (r)n%fY)% Eﬁc’zgm%lg.as fis (Q1)

4706001 .0r 0- N1- (4- chl or o- 3- (pyri di n- 2-yl ) pheny1) - N4- ( 2- net
hoxyet hyl )t erepht hal am de. M5 (Ql) 444 (M.
Exanpl e 114
2-chl oro- N1- (4-chl oro-3-(pyridin-2-yl)phenyl)-N4-(1-ne

t hyl pj peri di n-4- 10yl repht hal am de ,.Cl 75 :
Bl Flor oL MR- Lt Rt Eag R SBopTy s e nRbegmis
enzoi c acid was coupled to 4- 15 am no-1
-met hyl pi peridine via Pr Icedure G The product was
HPLC to yield
2-chl oro- N1- (4- chl ofo- i di n-2-yl)phenyl)-N4-(1-ne
t hyl pi peridin-4-yl)t ' M5 (QL) 483 (M.
20Exanpl e 115

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-
methylhydroxylamine hydrochloride via Procedure G. The product was purified on reverse phase
HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-methoxyterephthalamide. MS
(Q1) 417 (M)".

Example 98  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-hydroxyterephthalamide

Cl

ZN
@)

HN Cl

NH
o OH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
hydroxylamine hydrochloride via Procedure G. The product was purified on reverse phase HPLC
to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-hydroxyterephthalamide. MS (Q1) 403
(M)

Example 99  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyrrolidine- 1-carbonyl)benzamide
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(di et hyl am no) propyl ) terepht hal am de WO
2009/ 126863PCT/ US2009/ 040165 Cl 75 nmg of
WG@20126863 4- (4- chl or o- 3- (pyri di n-2-yl ) phenyl caPGEE®2009/0#0165
enzoi c acid was coupled to N, N
di et hyl propyl enedi am ne yia Procedure G The product
was purified on reve e HPLC to b5yield

al agi de. " VB (QL) 499 (M.
Cl

Exanpl e 116 HN
2-chl oro- N1- (4-chl oro-3- (pyri dj -yl ) phenyl)-N4- (2-(p
i di amde Cl 75 ng of
3-chl or0- 4- (4-chl oro- 3- (pyri di n- ,h@henyl car banoyl ) b
enzoi c acid was coupled to N (2-dl5
am noet hyl ) pyrrolidine via Procedure G The product
was purified on reverse phase HPLC to yield
75 20E Qkofﬁﬂm 4((4 <RIBHT- %gﬁdl(l%l JpHEdR Bt ﬁ%@ acl:\iH \(/a?s ERipled to

yrrolidin- et hyl ) t er epht hal am de. ]2 gl\/g
pyrglm%]f@cqgilnp The product was purified on reverse phase HPLC to yield 2-chloro-N-

(4- Aﬂhrer e@ﬁ gﬁg}%wy i GiyRroRanl ) RSN Dbad Ytk VisTol § 44TRMY .

Example 100  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonylmethyl)benzamide

Cl

Z~
O

HN

Ethanesulfonyl chloride was reduced to sodium ethanesulfinate according to the procedure in J.
Med. Chem. 1989, vol. 32, no. 11, p2436. Briefly, 2.5 ml of e¢thanesulfonyl chloride was added
dropwise to a solution of 3.67 g of sodium carbonate and 5.51 g of sodium sulfate in 13 mL of
water. After completion of the reaction the water was evaporated and the solids were suspended in
ethanol and heated to 80° C for 1 h prior to filtering the solids. The filtrate was then evaporated to
give 2.5 grams of the sodium ethanesulfinate. 293 mg of the sodium ethansulfinate was combined
with 230 mg of methyl (4-bromoethyl)benzoate in 2 mL of DMF and heated to 120 C for 5 min in
a microwave reactor. The reaction was then extracted with Ethyl Acetate and Brine to give 250
mg of methyl 4-(ethylsulfonylmethyl)benzoate after evaporation of the organic layer. 200 mg of
methyl 4-(ethylsulfonylmethyl)benzoate was hydrolyzed via Procedure M to give 119 mg of 4-
(ethylsulfonylmethyl)benzoic acid.
50 mg of 4-(ethylsulfonylmethyl)benzoic acid was coupled with 67mg of 4-chloro-3-

(pyridin-2-yl)aniline via Procedure G. This product was recrystallized from methanol to yield N-

(4-chloro-3-(pyridin-2-yl)phenyl)-4-(cthylsulfonylmethyl)benzamide. MS (Q1) 415 (M)".
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WO 2009/ 126863PCT/ US2009/ 040165 CI In a seal ed tube,
1.94 g of dinethyl 2-bronoterephthal ate was di ssol ved
WO pood/1zd86Df HVPA and 5 degassed with nitrogen PCT/082009040165
adding 1.1 nL of tetranethyl tin and 0.077 g of
pal | adi um t et r aki stri phenyl phosphene. After sealing
the tube, the reaction was heated to 65 C for 16 h.
The reaction was then partitioned into ethyl ether and

ExqivnTon Saop O Ry ar BT s G B e SEbamice

anmoni um hydroxi de, and finally with water. Filtration
of the solvent through sgpiun1sulfate and evaporation

gave 1.44 g of crude L t hyl
2-met hyl t erepht hal atg. of di net hyl
2- et hyl t er epht hal at e—Mas dr®l yzed via Procedure M

to give 4-(nethoxycarbonyl)™3-%ret hyl benzoi ¢ aci d.

Silica gel chromatography was genforned (0% to 70%

Et OAc gradient in Hexanes) to y€¢l @ 115 ng of

4- (et hoxycar bony1) - 3- et hyl benzeisg® aci d.

4- (met hoxycar bonyl) - 3- met hyl benzoi c/aci d was t hen

coupl ed to di met hyl am ne hydrochl ori de via Procedure

G The crude nethyl 4-(dinethyl carbanoyl)- 2-

MiRkhyl ' e :
N- g:h dy (%ﬁ%&lg%h\é%?)(% p%rwgﬁl@étﬁfﬂ@éfi@%&b;@nzzgﬁlﬂg iy %re%tred using

0 give met hyl car banmo '
the regnipy IDyesad® casae\-d-chlpre i(pirgins2-yinpeindl-hihyjsu)familingthe )benzamide

b ¢ . f 4. .
exc e HE D S i sytfiisd forhangaulfyny) chogid, Thg product was
pur@etlo i el rgvehk- (#hashl OHBEG- (1oyr igldn- 2-(4-chloro-3-(pyridin-2-ylphenyl)-4-
(is %@945@3%%9@3%4%%&& lgfsrlstlmggt(ﬁr)gpht hal am de. M5 (Ql)

2-chl oro- N1- (4-chl oro- 3- (pyridi n-2-yl ) phenyl) - Nd- pr opy

|t erepht hal am de CI WD 2009/ 126863PCT/ US2009/ 040165

50 ng of
Exadnpth] 0ar 02-4h10¢4- ¢ bl @hra33-(yidindi-ylypBenyl ) pheinyke plithanmie ) b

enzoi ¢ acid was coupled to propylam ne via Procedure

G The product was purified on reverse phase HPLC to

yield Cl

2-chl or oN1- (4- chl or o=3« ( p}di n- 2-yl ) phenyl) - N4- pr opyl

t er epht hal am de. MSY\( (4 @ (I&]. 5 Exanple 119

2- chl oro- N1- (4- chl or 0-3- ( pyRi dyn- ryl)phenyl)-hm-(z-hy

dr oxyet hyl )t er epht hal am de A ng of

3-chl oro-4-(4-chloro-3-(pyridi yl ) phenyl car banoyl ) b

enzoi c acid was coupled to

NH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
ethylamine via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-

N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-cthylterephthalamide. MS (Q1) 415 (M)".

Example 103 (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-((tetrahydrofuran-2-
yl)methyl)terephthalamide
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propanol am ne via Procedure G The product was
purified on reverse phase HPLC to yield 2-

W@ koonzsshil- (4- chl or o- 3 PCT/US2009/040165
- (pyridin-2-yl)phenyl) - N4- (2- hydroxyet hyl )t er epht hal am
ide. M5 (Q1) 428 (M. 1H Exanple 120
2-chl oro- N1- (4-chl - 3- ridin-2-yl)phenyl)terephtha
| am de CI 2050 ngy Qf
3-chloro-4-(4-chlo N3- ri
enzoi ¢ acid was coupl ed t N
Procedure G The product was
HPLC to yield 2-
chl oro- N1- (4- chl oro- 3- (pyri di n-
m de. MS (Cn) 386 (M. 25Exanpl
N- (4-chl oro- 3-(pyridin-2-yl)phenyl) - 4 1Htetrazol -1-y
1) benzami de WD 2009/ 126863PCT/ US2009/ 040165 Cl
Procedure G was used to couple

75 dagQif |3Qﬂhﬁ)r(34(4)ylﬂbldi3li(-p2mylh -2anphdnplearbafoymignzaiechcid was coupled to (S)-

4- trazol - Cc ac d to
(+)T{Et%ﬁ§%ﬁﬁ%¥¥llac5m%e (lﬁf F‘%’G% 'l‘ljepfﬁ% b yay ”("%Q%F?Vﬁ% phase HPLC to
1eld) benZ am de. “@ 5(cgb}0 1412(11 1ok dB-(pyEN Py 1§hdR2)-N*-((tetrahydrofuran-2-

O e di n-2- yl ) pheny1) - 4- (4- et h
RS B preny D+ (Sl

On-2-yl ) phenyl car banoyl ) b
lum chl ori de via
ified on reverse phase

phenyl)terephthala

Example 104  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(3-
methoxypropyl)terephthalamide

Cl

Z~
O

HN Cl

o) \_j\—o

\

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 3-
methoxypropylamine via Procedure G. The product was purified on reverse phase HPLC to yield
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(3-methoxypropyl)terephthalamide.  MS (Q1)
459 (M)".

Example 105  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(3-
hydroxypropyl)terephthalamide
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50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesari d was coupled to 1- ethyl pi perazi neP@I/ES2009/040165

Procedure G The product was purified on reverse phase

HPLC to yield 2-

15chl or o- N- (4- chl oro- 3- pyri di n-2-yl ) phenyl) -4-(4-ethy

| pi perazi ne-1-carQon zarri de. M5 (QLl) 483 (M.

Exanpl e 123 N 0

2-chl oro- N- (4- chl or o- 3- ( py¥di nc2-yl ) phenyl) - 4- (pi pera

zi ne-1-car bonyl ) benzam de 20, WO

2009/ 126863PCT/ US2009/ 04016 @ 50 ng

3-chl oro-4-(4-chloro-3-(pyridi Nl)phenylcarbannyl)b

enzoi ¢ acid was coupl ed to Bocg pi\perazine via

Procedure G The organic |ayer was parated to

dryness and treated with TFA. 5 Adter 1 h the TFA was

renoved and the crude was purified on reverse phase

75 Iﬁ'PL@ 3. @th’oeIJ-(d cBloro-3- %pyrldln -2- yl)pherarlcarbamoyl)benzmc acid was coupled to 3-

chloro N- (4-chl oro- yl ) phenyl)-4-(pip
hydéqxggliolqélam{pe V@aﬁr%ﬁw)%e WU@@I‘} omggeremhase HPLC to yield
211{91@(1@ leB1042% (pyridin-2-yl)phen 1N“3hd Dterephthalamide.  MS (QI
44‘;_2( n For &N A2 ey s Ciudrgprapyierephihalamide.) MS Q1)
M

Example 106  (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1-hydroxypropan-2-
yl)terephthalamide

Cl

Z
@]

HN Cl

NH

OH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (S)-2-
amino-1-propanol via Procedure G. The product was purified on reverse phase HPLC to yield (S)-
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1-hydroxypropan-2-yl)terephthalamide. MS
(Q1) 445 (M)".

Example 107  (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(1-methoxypropan-2-
yl)terephthalamide
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trifluoroethyl)terephthal amde C 1575 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
we@pwoiizeseri d was coupled to 2,2,2- trifl uoroethgl/H8300%040165

via Procedure G The product was purified on reverse

phase HPLC to yield 2-

chl or o- N1- (4- chl or 9=3- ( pyri di n- 2-yl ) phenyl) - \d- ( 2, 2, 2-

triquoroethyI)teerr} ide. M5 (Ql) 469 (M. 20

Exanpl e 125 N 0

6-(2-(1Him dazol -5-yl) et Wp&m f®) - N- (4-chl oro- 3- (pyri

di n-2- yl)phenyl)ni coti nam de

2009/ 126863PCT/ US2009/ 040165 \ H

NH
O k

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (S)-1-
methoxy-2-propylamine via Procedure G. The product was purified on reverse phase HPLC to
yield (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1-methoxypropan-2-
yl)terephthalamide. MS (Q1) 459 (M)".

Example 108 N*-(3-(1H-imidazol-1-y1)propyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-
yl)phenyl)terephthalamide

Cl

Z~
O

HN Cl

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-(3-
aminopropyl)imidazole via Procedure G. The product was purified on reverse phase HPLC to
yield N*-(3-(1H-imidazol-1-yl)propyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-
yl)phenyl)terephthalamide. MS (Q1) 495 (M)".

Example 109 N'-(2-(1H-imidazol-4-yl)ethyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-
yl)phenyl)terephthalamide
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N Procedure F was performed using

N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-chl oro- 3-car boxa
wore@e/1¢d63 ng) and 100 ng of hystam ne in but ankCT/[82089/040165

m.). The crude reaction was purified by reverse

SphaseHPLCt oyi el d6- (2-4 1Hi mi dazol - 5-yl) et hyl am no) - N-

(4-chl oro-3-(pyridin-2-\y| ) phenyl)nicotinam de M5 (Ql)
419 (M. Exanple {26
6- (4- acetyl pi per aztNn- 1- -No(4-chl oro-3-(pyridin-2-yl

) phenyl ) ni coti nam de 10 @N dure F was perforned
usi ng
N-(4-chl oro-3-(pyridin-2-yl) ny1l) - 6- chl or o- 3- car boxa
mde (50 ng) and 0.12 nml of acefy|piperazine in
butanol (0.5 nL). The crude regcti was purified by
15r ever sephaseHPLCt oyi el d6- (4- acetyl piperazin-1-yl)-N
(4-chloro-3-(pyridin-2- yl)phenyl)ninoiNHnani de M5 (Q1)
436 (M. Exanpl e 127

6- (3-(1Him dazol - 1-yl) propyl am no) - N- (4- chl or o- 3- ( pyr

75 Ié%%gf %ﬁ%@%é{g@—?:@%g%&%ﬁ%ﬁ%%{%n%lca%ﬁ@meyl)benzoic acid was coupled to
hystamine via Procedure G. The product was purified on reverse phase HPLC to yield N*-(2-(1H-
imidazol-4-yl)ethyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide. MS (Q1) 481
(M)

Example 110 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"*-methylterephthalamide

Cl

ZN
O

HN Cl

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
methylamine hydrochloride via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-methylterephthalamide.  MS (Q1) 401
(M)

Example 111 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*, N*-diethylterephthalamide
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NO HNVV / ( HN-\  Procedure F was perfornmed using

N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-chl oro- 3-car boxa
work@e/ 12863 ng) and 125 ng of 1-(3-am nopropyl) i PCHHEWOE040165

in butanol (0.5 nL). The crude reaction was 5purified

by reverse phase HPLC togyield

6-(3-(1H i m dazol - pr | am no) - N- (4- chl or o- 3-
(pyr|d|n2yl)pheny\)n} mde. M5 (QLl) 433 (M.
Exanpl e 128 o]

N-(4-chl oro- 3- (pyrld!n 2-yl vt N -6-(3-(2-oxopyrroli

q de C Procedure F

was perforned using
N- (4- chl or o- 3- (pyri di n- 2-yl ) pheny\l) ¢6- chl or o- 3- car boxa
mde (50 15 ng) and 0.42 nL of & \_

1- (3-am nopropyl)-2-pyrrolidinone in butanol (0.5 nlL).

The crude reaction was purified by reverse phase HPLC

75 trﬁg Yoie €. 6111&'6(444 %HIIOR)r Q(ﬁnglmﬁ"}}lﬁh&r ?ea%laﬁlgﬁﬁ)eﬂzlﬁ))c §c1£1 3W%(szcoupled to
oxopyrrolidin-I-yl gpr opyl am no) ni cot i nam de
dictpglgmyngphydrochloride via Procedure G. The product was purified on reverse phase HPLC to

yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*, N*-diethylterephthalamide. MS (Q1) 443
(M)

Example 112 (§)-2-chloro-N1-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(2-hydroxypropyl)-

terephthalamide

Cl

Zs
o

HN Cl

NH OH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (S)-1-
amino-2-propanol via Procedure G. The product was purified on reverse phase HPLC to yield (S)-
2-chloro-N1-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(2-hydroxypropyl)terephthalamide. MS (Q1)
444 (M)".

Example 113 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*~(2-
methoxyethyl)terephthalamide
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20Exampl e 129
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(3-norpholinopro
W@00ai126863 ni cot i nam de WO 2009/ 126863PCT/ US20PCY/04388640165
Cl  Procedure F was performed using
N- (4-chl oro-3-(pyridin-2- yI)phenyl) 6- chl or o- 3- car boxa
m de (50 ng) and O.
N- ( 3-am nopropyl ) rx
crude reaction was -
yield N-(4-chloro-3-(pyri diNT
nmor phol i nopr opyl am no) ni cot i
Exanpl e 130

N- (4-chl oro-3-(pyridin-2-yl)phe BXEé%zo[d][l,Z,B]thia
di azol e- 5-car boxam de 10 Cl ¢50 ng of

4-chl oro-3-(pyridin-2-yl)aniline was coupled to
benzo- 1, 2, 3-t hi adi azol e-5-carboxylic acid 15via
75 Bfgo&fe_’aj 180 G- (4-Ehfér(9§ %ﬁdﬂrﬁﬂ}fﬁg (y‘l@?baﬁlwflblfehﬁgc Y@ was coupled to 2-
reverse phase HPLC to % | or o- 3-
methpypethgamine i Piskeduyd §b hﬁzmot{_m} wispupifigd pn refireedihased1PLC to yield 2-
OX 0. ) 1
chlJ)rg I\a (ﬂo: r@lggrﬁ%)(@ghﬂﬁ F 8}}5?11%9% 6\9 ?? éqe(hw(zyetqy )teﬁegﬁ?ﬁgggﬁ Nﬁ (i %[%S(Ql) 444
@WEFO 2- hydr oxy- 2, 3-di hydr 0201H-i nden- 1-yl ) t er epht hal am
de

@ in butanol (0.5 nmL). The
d Py reverse phase HPLC to
2- y¥) phenyl) - 6- ( 3-

de NBO(Cn) 452 (M.

Example 114  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(1-methylpiperidin-4-
yl)terephthalamide

Cl

Z
O

HN Cl /

NH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 4-
amino- 1-methylpiperidine via Procedure G. The product was purified on reverse phase HPLC to
yield  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1-methylpiperidin-4-yl)terephthalamide.
MS (Q1) 483 (M)".

Example 115 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(3-
(diethylamino)propyl)terephthalamide
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WD 2009/ 126863PCT/ US2009/ 040165 CI 60 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesati d was coupled to PCT/US2009/040165

(1S, 2R) - 1- am no- 2, 3-di hydro- 1H i nden-2-o0l via

Procedure G The crudg, product was purified on

5reverse phase HPLC tolvyield

2-chl or o- N1- (4-cK op yridin-2-yl)phenyl)-N4- ((1S,
2R) - 2- N o]
hydr oxy- 2, 3-di hydr o- 1H i ht¥eX- 1,91 ) t er epht hal anmi de. M5

(QL) 518.2 (M. Exanpl e an

2- chl oro- N1- (4- chl oro- 3- (py n- 2- rbﬂgnyl)-l\m-((lR
25) - 2- hydr oxy- 2, 3-di hydrol01H hnggn- 1-yl ) t er epht hal am
de C 60 ng of d

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
enzoi c acid was coupled to

75 fn% B¢ g—%)lfoﬂo‘—@(ﬂ— 5163 %pﬂid@ﬂ&gp&h‘ﬂi:ﬂgﬁ&ygb&!zoig b@d was coupled to N,N-
Procedure G The crude product” was purified on
dicthglpeopelenasliaynaps wa HRicgtiurg Gy j Biegproduct was purified on reverse phase HPLC to

yielgrsgii_lgtfi&‘arzxwm-(:ﬁlbl%@-@58&&-28&%5&91)IN“-%3Xdiétﬂﬁﬁﬁ%éﬁpf%n&&ﬁﬁhalamide.

MSH@dF $3M2.3- di hydr o- 1Hi nden- 1-yl ) t er epht hal ami de. M
(Ql) 518.2 (M. Exanpl e 133
N4- benzyl- 2- chl oro- N1- (4-chl oro- 3- (pyridi n-2-yl) phenyl
) - Nd- (2- hydr oxyet hyl ) - 20t er epht hal am de

Exa?n% 2 h26383EGT( %91%%/-Q&)%Qf?a-zqyl)phenyl)-N“-(z-(pyrrolidin-1-

yl)ethyl)terephthalamide

Cl

HN Cl

"

NH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-(2-
aminoethyl)pyrrolidine via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-(pyrrolidin-1-yl)ethyl)terephthalamide.
MS (Q1) 483 (M)".

Example 117 N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N* N*2-trimethylterephthalamide
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OH 40 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupled to 2- (benzyl am no) et PEFIUE2009/640165
Procedure G The crude product was purified on reverse
phase HPLC to Cl
5yi el dN4- benzy1- 2- chl oro- 4-chl oro-3-(pyridin-2-yl)
phenyl) - N4- (2- hydr ogyeph erepht hal am de. M5 (Ql)
520 (M. Exanpl e 1\|34 o}
2-chl or o- N1- (4- chl or o- 3- ( pyriNdi“a- 2+ yl ) pheny1) - N4- net hy
| - N4- (pyridin-2- 10yl net hyl )t er gpkt hal am de Cl 40
g of @
3-chl oro-4-(4-chloro-3-(pyridin-2-\ Il\)/phenyl car banmoyl ) b
enzoic acid was coupled to N Jd N\
met hy1- 1- (pyri di n-2-yl ) nmet hanam ne via Procedure G
The crude product was purified on reverse 15phase HPLC
to yield
2-chl oro- N1- (4-chl oro-3-(pyridi n-2-yl)phenyl) - Nd- net
In g souied (teher .81 §-of iinyfrthbét%r@r)l‘tteﬁe@l}imlmWaﬁﬂle@wewgn ¢ @t OﬁﬁgﬂPA and

deghdq with aMRloe 433 f hy d 0,077 g of palladi
chhg it mt@% RSF 3 3 P8 hifr 0 SUERT Y i st g pfeny g edm
tetr)tkiNdpheEﬂp@sﬂWn@ eAbprrchlaigdm wee, tl\p@eactlon was heated to 65° C for 16 h. The

reagt%gg\(/al 2[§e§161§a?t%nyds ﬁlQOO gﬁl?lét%g’lﬁéld water and extracted. The organic layers were

washed with 5% ammonium hydroxide, 1IN HCI, again with 5% ammonium hydroxide, and finally

with water. Filtration of the solvent through sodium sulfate and evaporation gave 1.44 g of crude
dimethyl 2-methylterephthalate. 210 mg of dimethyl 2-methylterephthalate was hydrolyzed via
Procedure M to give 4-(methoxycarbonyl)-3-methylbenzoic acid. Silica gel chromatography was
performed (0% to 70% EtOAc gradient in Hexanes) to yield 115 mg of 4-(methoxycarbonyl)-3-
methylbenzoic  acid. 4-(methoxycarbonyl)-3-methylbenzoic acid was then coupled to
dimethylamine hydrochloride via Procedure G. The crude methyl 4-(dimethylcarbamoyl)-2-
methylbenzoate was then hydrolyzed via Procedure M to give 110 mg of 4-(dimethylcarbamoyl)-2-
methylbenzoic acid. 4-chloro-3-(pyridin-2-yl)aniline was coupled to 110 mg of 4-
(dimethylcarbamoyl)-2-methylbenzoic acid via Procedure G to yield N'-(4-chloro-3-(pyridin-2-
yl)phenyl)-N* N 2-trimethylterephthalamide. MS (Q1) 394 (M)".

Example 118  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-propylterephthalamide

Cl

HN Cl

NH
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25

Cl 40 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesari d was coupled to N nmethyl -1 PCT/US2009/040165

- phenyl met hanam ne via Procedure G The crude product
50 I{El-g lc())g n%rzclzhﬁ_(l)rgq hlc}élrrg){eg)\—/ - Segllg—t}gsl)gheny?‘%amm( er?zlog: 32}?151 p\ﬁas c%lpled to
proﬁ)ylhiﬂmﬁﬁiaﬁ’ycbc‘edirre phtThapadidevas MBifle@bh réh8fe ﬂzha(sM—IPLEX(aynplld@ chloro-

;13 e . i

N '%‘\'f%%‘%?ﬁfﬁ&ﬁ%ﬁ‘%@’fy‘ﬂb@ﬁ chPBH TRt AT B B) M di n- 2
-yl ) phenyl ) terephthal am de 10 CI 60 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanoyl )b
enzoi c acid was coupled to NI1-

Exfipgnyiloet hameroly'Z4hRd-Repyvitia- 2R 1 pead & (GhydldLycaiyleephthalamide
product was purified on reverse phase 15HPLC to yield
N4- (2- am nobenzyl) - 2- chl or o- N1- (4-chl oro- 3- (pyri di n- 2-
yl) phenyl )t erepht hal amae. M5 (Ql) 491 (M. Exanple
137
N4- benzyl-2-chloro N | oro-3-(pyridin-2-yl)phenyl

)t er epht hal anmi de 20 ™D HN9/ 26363PCT/ US2009/ 040165

c

OH

NH

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
propanolamine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-hydroxyethyl)terephthalamide. MS (Q1) 428
(M)

Example 120  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide

Cl

Z
O

HN Cl

NH,

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
ammonium chloride via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide. MS (Q1) 386 (M)".

Example 121  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1 H-tetrazol-1-yl)benzamide
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60 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbamyl )b
wepmoizeseti d was coupl ed to benzyl am ne via PrPCEUS2089/040165
G The crude product was purified on reverse phase
HPLC to yield N4-
5benzyl- 2-chl oro- N1- (A4- chlo p- 3- (pyridin-2-yl)phenyl )t
er epht hal anmi de. M (I\/p Exanpl e 138
(R) - 2- chl or o- N1- (4- chtor o- 3 py)o di n- 2-yl ) phenyl) - N4- (
2- hydr oxy- 1phenyl et hyl ) t er eptitttal am de 10 CI 60 ngy of
3-chl oro-4-(4-chloro-3-(pyriding2ayl ) phenyl car banoyl ) b
enzoi ¢ acid was coupled to (R)- m no
- 2- phenyl et hanol via Procedure G mhe crude product
was purified on reverse phase
15HPLCt oyi el d(R) - 2- chl or o- N1- (4- cthPo 3-(pyridin-2-yl
) phenyl) - Nd- (2- hydr oxy- 1- phenyl et hyl )t erepht hal am de.
M5 (Ql) 506 (M. Exanple 139
ProN:d(nfb GhizacsncsecB td PyUipletd-Blxl@royBH(pptiéing ) aGitifed ¢S0eh§ydnd U-A Hietrazol-1-

yl)lfa %é%ﬁ%@'l’&&ﬁ@ 38&)@11%% Z%pheglél)ﬁg(lgftetrazol 1-yl)benzamide. MS

(Qﬁ4ghbgmp‘N-(4 chl oro-3-(pyridin-2-yl)phenyl)nicotinam
de was reacted with 1-nmethyl -1, 4- diazepane vi a

Procedure F. The reaction was evaporated to dryness
and purified on reverse phase

Example 122 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-ethylpiperazine-1-

carbonyl)benzamide

Cl

N NJ
N/

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-
ethylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-ethylpiperazine- 1-carbonyl)benzamide. MS (Q1)
483 (M)".

Example 123 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(piperazine- 1-carbonyl)benzamide
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5HPLC to yield
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(4-nethyl -1, 4-di

W@2@parssd3 yl ) ni coti nami de M5 (QLl) 422 (M. Exap@l/es49040165
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(1, 4-di azepan- 1-
yl)nicotinamde 10 C 50 ng of
6-chl or o- N- (4-chl or,0=3- (Yaxt i di n- 2-yl ) phenyl ) ni coti nam

de was reacted w t\ 154 azepane via Procedure F.

The reaction was evaporatefl t® dryness and purified on
reverse phase 15HPLC to yiy «
N-(4-chl oro-3-(pyridin-2-yl)pk
yl ) ni coti nam de M5 (QLl) 408 ( Exanpl e 141
2- chl or o- N1- (4- chl or o- 3- (pyri di ny 27y \pheny1) - N4- ( 2-

20( phenyl am no) et hyl ) t er epht hal gm de_/ WO
2009/ 126863PCT/ US2009/ 040165 CI 62 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanoyl )b

50 ) i d Caup: ) o )
P O P irbamtemag 371 v, squled 1o Bos

pipgpzj@qmig ngdugm B fihsdresnicrlaxee pae e\fﬂq@fg‘@d to dryness and treated with TFA.

After 1 h the TFA was removed and the crude was purified on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(piperazine-1-carbonyl)benzamide. MS (Q1) 455
(M),

1)-6-(1, 4-di azepan- 1-

Example 124  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2,2,2-
trifluoroethyl)terephthalamide

Cl

HN Cl

NH F

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2,2,2-
trifluoroethylamine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2,2,2-trifluorocthyl)terephthalamide.  MS (Q1)
469 (M)".

Example 125  6-(2-(1H-imidazol-5-yl)ethylamino)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)nicotinamide
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5HPLCt oyi el d2- chl or o- N1- (4- chl oro- 3- (pyri di n-2-yl ) phen
y1l) - N4- (2- (phenyl am no)ethyl)terephthal am de. M5 (Ql)
WG O®I/12686) . Exanpl e 142 PCT/US2009/040165
(5) 2-chl oro- N1- (4-chl oro-3- (pyridin-2-yl)phenyl) - N4- (
2- hydroxy-1- 10phenyl ethyl)terepht hal am de C
ng of
i di n-2-yl)phenyl car banoyl )b

(5) - 215am no- 2- phenyl et hahdtXvi a Procedure G The

crude product was purified oryTeverse phase HPLC

t oyi el d(5) - 2-chl oro- N1- (4- chRNar@* 3- (pyri di n-2-yl ) pheny

1) - NA- (2- hydroxy-1- phenyl et hyl \f er epljt hal am de. M5

(QL) 506 (M. 20Exanple 143 T

2-chl oro- N1- (4-chl oro-3- (pyridin-2-yl enyl) - N4- (1-ph

enyl et hyl )t er epht hal am de WO

2009/ 126863PCT/ US2009/ 040165 CI 62 ng of
Progedotd owes phs fordnahising 9-3-chjpyo-3 mwﬁdﬁl-%fﬂ)@me/ﬁ)yfb daomdmshoybnide (50
mgﬁa?rg K urac Io%eys 3 égegltﬂug‘%%%ltr@gﬁ%%)ovh\gﬁsy éﬁlﬁ&re 1] ac L was Pur?ﬁed bé/ reverse
phaphasélPHPLC too Syickl d 6—(2—(1H—imidazol—S—yl)ethylammo) N (4 chloro-3-(pyridin-2-

- r0z3-(:pyridi n-2-yl)phenyl)-N4-(1-ph
Yl)Pgﬁqué‘i‘i‘N?")‘%ﬁ‘r gﬁ%&@ﬁiﬁﬂé& MB (QL) 490.1 (M.
Exanpl e 144
2-chl oro- N1- (4-chl oro-3-(pyridin-2-yl)phenyl)-N4-(4-(m
et hyl sul fonyl ) benzy1)- 10t er epht hal am de C
Example 126  6-(4-acetylpiperazin-1-yl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide

Cl

Z~
@]

HN

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 0.12 mL of acetylpiperazine in butanol (0.5 mL). The crude reaction was purified by
reverse  phase HPLC to  yield  6-(4-acetylpiperazin-1-yl)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)nicotinamide. MS (Q1) 436 (M)".

Example 127  6-(3-(1H-imidazol-1-yl)propylamino)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)nicotinamide
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Oll nS=a-" \ 62 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesati d was coupled to (4- PCT/US2009/040165

15( et hyl sul f onyl ) phenyl ) net hanam ne via Procedure G

The crude product was purified on reverse

phaseHPLCt oyi el d2- 1- (4-chl oro-3-(pyridin-2-yl)

phenyl) - Nd- (4- (né :nyl)benzyl)terephthalanide.

M5 (QL) 554 (M. - 1 N-(3

-chl or o-4-(4-chl or o- 3- (pyHN n- 2-yl ) phenyl car banoyl ) be

nzyl ) pi col i nam de WO 2009/1 3PCT/ US2009/ 040165 Cl

NH NS\ )i 0 N

HN—\_\
N
N
Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 125 mg of 1-(3-aminopropyl)imidazole in butanol (0.5 mL). The crude reaction was

purified by reverse phase HPLC to yield 6-(3-(1H-imidazol-1-yl)propylamino)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)nicotinamide. MS (Q1) 433 (M)".

Example 128  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-(2-oxopyrrolidin-1-

yl)propylamino)nicotinamide

Cl

Z
@)

HN

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 0.42 mL of 1-(3-aminopropyl)-2-pyrrolidinone in butanol (0.5 mL). The crude reaction
was purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-(2-
oxopyrrolidin-1-yl)propylamino)nicotinamide. MS (Q1) 450 (M)".

Example 129  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-morpholinopropylamino)nicotinamide
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75 nmg of 4-chloro-3-(pyridin-2-yl)aniline was coupl ed
to 4-((tert-butoxycarbonyl am no) net hyl ) - 2-
W@ kioonadsenzoi c acid via Procedure Gto yield tRCT/URNY040165
3-chloro-4-(4-chloro-3-(pyridin-2- 5
yl ) phenyl car banoyl ) bengyl car bamate. Tert-butyl
3-chl oro-4-(4-chl opo: 3- ridin-2-
yl ) phenyl car barmoyk) b rbamat e was subsequently
treated with 4N NN xarge to renove the Boc
protecting group and for nti HC1 salt of
4- (am nonet hyl ) - 2-chl or o- N- ( c\ | oro- 3-
(pyridi n-2-yl)phenyl)benzam ye. N54 ng of the crude HCl
salt of 4-(am nomethyl)-2-chlorgy-N-(4-
chl oro-3- (pyridi n-2-yl)phenyl ) benzam de was coupled to
picolinic acid via Procedure G The rude product
was purified by reverse phase HPLC t&yl el d
N- (13- chl oro-4-(4-chloro-3-(pyridin-2-
yl) phenyl car banoyl ) benzyl ) pi col i nam de. M5 (Ql) 477.3
(M. Exanple 146
Probéd{ich- Wasc;kdrbnmd:i}s(ngw (4ebhlor@23 Jypy)ripimehylbphamb)ammybr)abmaﬂyokamide (50

mgj;I CO Chqq é aénnaoig)rorpyamﬂrp§o Ruﬁanol \Ng 8u hg g{uga re(a{;tlon was

purtfeﬂt b;b utansige arphasay | APLO o)tmetﬁeylﬂ ) Uenzcﬂﬂcﬁoac(pyhdm 2Ayl)phenyl)-6-(3-

ocedur Gto |eIdt -(4-chloro-3- 20

mog SRR s iR s S LB g o1 o Damat .

Tert-butyl 4-(4-chloro-3-(pyridin-2-

yl ) phenyl car banoyl ) benzyl car bamat e was subsequently

treated with 4N HCl in D oxane to renove the Boc
Exdpl 850t | NG4 GRIGHB- ﬁdlﬁQ[mphéigl)b&lo[ﬂ hQ,3ﬁfliadiazole—S—carboxamide

4- (am nonet hyl )-N-(4-chloro (pyr| i n-2-

yl ) phenyl ) benzam de. 50 of the crude HCl salt of

4- (am nonet hyl ) - N- (4- chl oro 3-(pyridin-2-

yl) phenyl ) benzanm de was cgupled to picolinic acid via

Procedure G The crude rot was WO

2009/ 126863PCT/ US2009/ 046X
purifi edbyrever sephasetPLCO O i e)dN- (4- (4-chloro-3-(pyr
i di n-2- yl)phenyl car banoyl ) b&zy!1 ) pi col i nani de. M

(QL) 443.3 (M.

50 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to benzo-1,2,3-thiadiazole-5-carboxylic acid
via Procedure G. The crude product was purified via reverse phase HPLC to yield N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzo[d][1,2,3]thiadiazole-5-carboxamide. MS (Q1) 367 (M)".

Example 131  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-((1S,2R)-2-hydroxy-2,3-dihydro-
1H-inden-1-yl)terephthalamide
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5Exanpl e 147
N5- (4-chl oro-3-(pyridi n-2-yl)phenyl)-N2-isopropyl pyrid
WO p@922d8631i car boxam de CI 250 ng of PCT/US2009/040165
5- (met hoxycar bonyl ) picolinic acid was coupled to
i sopropyl am ne via Proggdure G 10 Crude net hyl

6- (i1 sopropyl car ba )nicot i nate was hydrol yzed via
Procedure Mto yie{d, of
6- (i sopropyl car ba N) ni i npc acid. 60 ng of

4-chl oro-3-(pyridin-2-yl) 'was coupled to
6- (i1 sopropyl car banoyl ) ni coti nj '
The crude product was purifi
to yield
N5- (4-chl oro-3-(pyridin-2-yl)ph
i ne-2,5- dicarboxam de. M5 (Ql)
148
N2-tert-butyl-N5-(4-chloro-3-(py
di ne- 2, 5-di carboxam de CI 20 250 ng of
5- (nmet hoxycar bonyl )picolinic acid was coupled to
60 togg tof kﬁ:l¢1§1f(bra-l41(l4!@hl‘0)foa3 @Iydd:iedtmmhﬁyloﬁibanieylﬁmnﬂmjd acid was coupled to
(ngRgtl -2 bnrokeww%cc?rg qullma é{ (I)ICV% brfogetd%revgs Tﬁy crude groguct was purlﬁed on
revésd t giake bHPydicao‘ b@lmdylz)mmwlm C‘hlaﬁB(-thylﬁﬁ)n nql)pﬁenyl)-zv“-((ls,zze)-z-

o oty PR B ‘ZMQQ’@(?H%@%‘Z@ ocedure G

The crude product was purlfled by reverse
2009/ 126863PCT/ US2009/ 040165
phaseHPLCt oyi el dN2-tert - butyl - N5- (4-chl oro-3-(pyridin-
Ex%l'\%é )ﬁré)e(ﬂ)éhl))ﬁwll-(dlcﬁ%r(% ~Bryridinoay1 paxamL e (1 V)L @ldirod29 3-dihydro-
: a
N5- ( 4- chﬂ@f%h8406W¥ﬂ@ﬂﬁh2mVl)phenyl) N2- (pyri di n-2-yl m
et hyl ) pyri di ne-2, 5- di aar boxam de

\

/
N o)
HN Cl

NH  oH

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
(1R,28)-1-amino-2,3-dihydro-1H-inden-2-o0l via Procedure G. The crude product was purified on
reverse phase HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-((1R,2S)-2-
hydroxy-2,3-dihydro-1H-inden-1-yl)terephthalamide. MS (Q1) 518.2 (M)".

Example 133 N'-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-hydroxyethyl)-

terephthalamide
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Cl 250 nmg of 5-(nmethoxycarbonyl)picolinic acid was
coupl ed to pyridin-2-yl net hanam ne via 10 Procedure G
w@eada26sex hyl 6- (pyri di n-2-yl net hyl car banoyl ) nPCDUB2089/@40165
was hydrol yzed via Procedure Mto yield 250 ng of
6- (pyridin-2-yl met hyl cgr bamoyl ) ni cotinic acid. 60 ny
of 4- chloro-3-(pygLdi -yl)aniline was coupled to
. pyl )nicotinic acid via
‘ was purified by reverse
phase HPLC to yield N5- (4H~ { or & 3-
(pyridin-2-yl)phenyl)-N2-(pyridn-2-yl net hyl) pyri di ne-
5-di carboxam de. M5 (Ql) 44 (M Exanpl e 150
N2- benzyl - N5- (4- chl or o- 3- (pyri di ng/2- henyl ) pyri di ne
-2, 5-di carboxam de Cl 20250 nyg of
5- (met hoxycar bonyl ) pi colinic acid kﬁéypoupled to
benzyl am ne via Procedure G Crude nethyl
6- (benzyl car banoyl ) ni coti nate was hydrol yzed via
40 Bfg‘)&feﬂém@rom-(m%hbbhﬁk hy3f- Z@)&Erg@farbamoyl)benzmc acid was coupled to 2-
(benzyl car banmoyl ) ni coti ni ¢ aci 60 ng of
(beazymlm)@hiswt Y9 ¥r<>@?4wesz Mgl nedughgasgwifpen teyere-phase HPLC to
yielgpenzyl car bamoyl ) ni cap b fi-61- 20116k W' 4-BISG A &4ifs2 yBBﬁenyl) -N'-(2-
crude product was purified by reverse phase” HPLC't
hydpoxgptiyl)terephthalamide. MS (Q1) 520 (M%l
N2- benzyl - N5- (4-chl oro- 3- (pyri di n-2-yl) phenyl ) pyri di ne
-2,5-di carboxam de. 25M5 (Ql) 443.1 (M. WO
2009/ 126863PCT/ US2009/ 040165 Exanpl e 151

o e 1 Sy A e e

ylmethyl)terephthalamlde

Cl

Q< .
HN Cl
1o \

40 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-
methyl-1-(pyridin-2-yl)methanamine via Procedure G. The crude product was purified on reverse
phase HPLC to vyield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-methyl-N"-(pyridin-2-
ylmethyl)terephthalamide. MS (Q1) 491 (M)".

Example 135  N'-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-
methylterephthalamide
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Cl 250 ng of 5-(nethoxycarbonyl)picolinic acid was

coupl ed to 6-net hoxypyridin-3-am ne via Procedure G
w@ruda26ses hyl PCT/US2009/040165

6- ( 6- met hoxypyri di n- 3-yl car banoyl ) ni coti nat e was

hydrol yzed via 10 Procgdure Mto yield 196 ng of

6- ( 6- net hoxypyri di p-3- ar banoyl )ni cotinic acid. 60

ng of 4- chl or o- 3{( py+ 2-yl)aniline was coupled to

6- (6- net hoxypyri diH & pyl )nicotinic acid via

Procedure G The crude produgt whs recrystallized to

yield pure N5-(4-chloro-3-(p i n-2-

yl ) phenyl) - N2- ( 6- net hoxypyr i 3-yl Ypyxi di ne- 2, 5-di ca

rboxanmi de. M5 (Ql) 460 (M. 15 ExghpNe 452

2-chl oro- N1- (4-chl oro- 3- (pyri digh- 2-yl ) phenyl1) - Nd- ((6- m

ethylpyridin-2-y|)nethy|)- terephthalam de C NH N=

2.5 m. of D isopropylazodi carboxylate in 1.5nL of
40 I‘fg':orref“@echt ;i@rggglg g?lﬁg)gy"(ﬁfﬁdﬁlQ }ﬁ)pﬁ&ly%fbgﬁoﬁébegz%(% 884 Qs coupled to N-
metyk hplkepylmsthargyrngraa ﬁﬁ?&e@ffBGg T&F crugle prvémtmé purifded qfj rgypese phase
1 r r

HP%@ It(??lglgw Elglalrglgo ZZ ;{g 'Ehn%ﬁ):'? go‘érigglld Z\GIBp-ll;QSrl) s %&ﬁ%re%ﬁalamlde.
MSZQ@DM%@GEPCT/ US2009/ 040165

Example 136 N'-(2-aminobenzyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide

Cl

=
N

O
HN Cl
HoN

e

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N'-

o)

phenylethane-1,2-diamine via Procedure G. The crude product was purified on reverse phase
HPLC to yield N*-(2-aminobenzyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide.
MS (Q1) 491 (M)".

Example 137  N'-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide
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by TLC. Upon conpl ection, the solvent was

concentrated, the crude material was extracted in
woerden2@nl Chl oroform 3 times and dried over MgRES1009040165

Sul fate. The crude was purified via | SCO Conbi - Fl ash

to yield Cl

2-((6-nmethyl pyridip=2-y t hyl )i soi ndol i ne- 1, 3-di one.

350 ng of 2- /

((6-met hyl pyri di n-2=N1) hyl9 i soi ndol i ne- 1, 3-di one

was treated with 440 [LI.Ng f/tir azi ne 5 Monohydr at e

in EtOH and refluxed for seveg hours to yield

(6- et hyl pyri di n-2-yl) et hane.r ude

(6- et hyl pyridi n-2-yl) met hanam yewas\ e¥apor at ed and

directly coupled to 50ng of 3- (4

chl oro-4- (4-chl oro- 3-(pyridi n-2-yl) phenyl car banoyl ) ben

zoic acid via Procedure G The crude product was

60 Qﬁlgr '0?'336111(99 4r(@\5§15§)e3 &J@/ﬁ@lﬁ Z%pgeﬂyﬁ:a%laﬁl)ﬂ)benzmc acid was coupled to

| or o- N1- &i | oro-3-(pyridin-2-
be"‘?ﬂ?ﬂpﬁ‘é wipPyogenure Gf Ghaerry prpghrtqt danpwifigl presverge haes BPHE feayicld V-

benk??ig%(ﬁ?—or—g( (Qﬁgrgf;'s?(%y ﬁl( 5 9}9‘3139% y%{lﬁ&}\%?%_MS (Q1) 476 (M)".

hydr oxypr opyl sul f onyl ) met hyl ) benzam de Cl 15 1 g of
met hyl 4- (brononet hyl ) benzoate was reacted with
1- mer capt opr opan- 2 ol via Procedure Q 1 g of nethyl
Exafapl B38hy (R) exonpropy 4-tilopdepyndi)-behpieayle Mveshydxixgilz ed
with 2g Q§mf at -78C to form crude net hyl
4-((2-hy r V T?onyl)nethyl)benzoate The
reaction mas 20 evaporated and purified by |ISCO
Combi -Fl ash to yleld 5@7 ng of pure nethyl 4-((2-
hydr oxypr opyl sul f ony| ) nethyl ) benzoat e whi ch was
subsequently hydronAﬁ, Procedure Mto give 328 ny
of 4- ((2 hydroxypﬁhs‘ls onyd ) net hyl ) benzoi ¢ acid. 50
4 iline was coupled to
4-((2- hydroxypropylsulfonyl) ethyl Phenzoi c acid via
/ p i ed on reverse
in-2-
25y|)phenyl)-4((2-hydroxypropyu' Pfonyl)nethyl)benzam
de. M5 (Ql) 445.3 (M. Exanple 154
(R)-2-chl oro-N1-(4-chl oro-3-(pyridin-2-yl)phenyl)-N4-(

60 ﬁfg Oog)[/%%%g%g—%%@?{%é%gggx?%%g%gglmn%%arﬁgnoyY}Qenzoic acid was coupled to (R)-
2-amino-2-phenylethanol via Procedure G. The crude product was purified on reverse phase
HPLC to yield (R)-2-chloro-N"-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(2-hydroxy-1-
phenylethyl)terephthalamide. MS (Q1) 506 (M)".

Example 139  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-methyl-1,4-diazepan-1-yl)nicotinamide
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c 100 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepwonzesari d was coupled to (R)- PCT/US2009/040165
2- am no- 2- phenyl et hanol via Procedure G The crude
product was purified on geverse phase
5HPLCt oyi el d(R) - 2- chlLor (4-chloro-3-(pyridin-2-yl)
phenyl) N4- (2- hydr )ter epht hal am de. M5 (Ql)
444.3 (M. Exa
N- (4-chl or o- 3- (pyrldln 2- yIW nyl)-4-((2-(di net hyl am
no) et hyl sul fonyl ) net hyl ) - 10bepzam de CI 500 ny of
4-chl oro-3-(pyridin-2-yl)anili s coupled to
4- (br ononet hyl ) benzoi ¢ acid via edure E. 170 ng of
4- (brononet hyl ) - N-(4-chloro-3-(p 7§Zn 2-yl ) phenyl ) ben
zam de was 15reacted w th 2-(di nethyham no) et hanet hi o
hydrochl ori de via Procedure Q 140ng of crude N (4-
chl oro- 3 (pyridin-2-yl)phenyl)-4-((2-(di met hyl am no) et
SO B M A B S AEL Rt R CPE RO B w14
dla;;hasevm—ﬂp@duﬁ: Kyi EiedezN(ldn whd ©prporated to dryness and purlﬁed on reverse phase

I
HP?? ol ( ?%@Eﬁ}he Qﬁ) }elor—]_)az - g%@-@h%{ﬁ)) é%ggnggylr]}ﬁ V\f (in 1a nE\;— hlz%?okﬂmamlde
MSXR6) 422 (M)".
2-chl oro- N1- (4-chl oro- 3- (pyridin-2-yl)phenyl) - N4- (6-ne
t hoxypyri din-3- yl)terephthal am de

Example 140  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(1,4-diazepan-1-yl)nicotinamide

Cl

Z
O

HN

50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide was reacted with 1,4-
diazepane via Procedure F. The reaction was evaporated to dryness and purified on reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(1,4-diazepan-1-yl)nicotinamide. MS (Q1)
408 (M)".

Example 141  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"~(2-
(phenylamino)ethyl)terephthalamide
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WD 2009/ 126863PCT/ US2009/ 040165 CI 50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizeseti d was coupl ed to 6- net hoxypyri di n- BEHEB2089/040165

via Procedure G The crude product was purified on

reverse phase HPLC 5tg yield

2-chl oro- N1- (4- chlar o-\3=( pyri di n-2-yl ) phenyl) - Nd- ( 6- ne

t hoxypyridin-3-y{)t hal am de. M5 (QLl) 493 (M.

Exanpl e 157 N o)

1V4- (6- am nopyri di n- 3- yIiN-X chflor o- N1- ( 4- chl or o- 3- ( pyr

i di n-2-yl)phenyl)- 10tereph lamde CI NH - \ IN(

NH2 50 ng of

3-chloro-4-(4-chloro-3-(pyrid

enzoi ¢ acid was coupled to ¢

& Y!) phenyl car banoyl ) b
0

62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N'-
phenylethane-1,2-diamine via Procedure G. The crude product was purified on reverse phase
HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(2-
(phenylamino)ethyl)terephthalamide. MS (Q1) 505.1 (M)".

Example 142 (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-hydroxy-1-
phenylethyl)terephthalamide

Cl

HN Cl

Y
(0)
62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (S)-2-
amino-2-phenylethanol via Procedure G. The crude product was purified on reverse phase HPLC

to yield (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-hydroxy-1-
phenylethyl)terephthalamide. MS (Q1) 506 (M)".

Example 143 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(1-phenylethyl)terephthalamide
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15 pyridi ne-2,5-di am ne via Procedure G The crude
product was purified on reverse phase HPLC to yield
WO Wh9(1B68aim nopyri di n- 3-y1)-2-chl or o- N1- ( 4- chl oP@F/BSZ0pY/040165
i di n-2-yl)phenyl)terephthal ami de. M5 (QL) 478 (M.
20Exanpl e 158 c
2-chl oro-N1-(4-chl g
| or opyri di n-3- vyl al am de WO
2009/ 126863PCT/ US2609 65al 50 ng of
3-chl oro-4-(4-chl oro- 3- (pym'-|nCQ-yI)phenyIcarbanDyI)b
enzoi ¢ acid was coupled to 6, | oropyri di n- 3-am ne
via Procedure G The crude p ct was purified on
reverse phase HPLC 5to yield NH
2-chl oro- N1- (4-chl or o- 3- (pyri dig enyl) -N4- (6-ch
| oropyridin-3-yl)terepht hal am de. /MS\Xdl) 497 (M.
Exanpl e 159
2-chl oro- N1- (4-chl oro- 3-(pyridi n-2-yl ) phenyl) - Nd- (pyri
62 dignef23- ylil91pelf(ép:htoha]5 émfric]'m 21ﬁ)p@bny$@rh¢g10}dﬁbenzoic acid was coupled to 1-
phen?%letli]lana mine \8£ ﬂ’roce u(r)eu [ gl" pc¥ude ndélct X%Q %re]é{ lo% %‘V%rasrer%){as% tf{PLC to
ylelarbdﬂdu{‘l\é (Gchlzﬁloes (@ymxﬁezwﬂ)pbhmgt) z\v\mspl;mnyneﬂwwrepmhxmﬂe seMS (Q1)
4%p£ e HPLC to yield
chloro N1- ( 4- chl or o- 3- (pyrldln 2-yl ) phenyl) - Nd- ( py
ridin-2-yl)terephthal am de. M5 (Ql) 463

yridin-2-yl)phenyl)-N4-(6-ch

Example 144  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(4-(methylsulfonyl)benzyl)-
terephthalamide

Cl

Z~
@)

HN Cl

62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (4-
(methylsulfonyl)phenyl)methanamine via Procedure G. The crude product was purified on reverse
phase HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(4-
(methylsulfonyl)benzyl)terephthalamide. MS (Q1) 554 (M)".

Example 145  N-(3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzyl)picolinamide
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(M. Exanpl e 160
2-chl oro- N1- (4-chl oro-3-(pyridin-2-yl)phenyl)-N4- (pi pe
WO p@on26863 20yl net hyl ) t er epht hal am de WO PCT/US2009/040165
2009/ 126863PCT/ US2009/ 040165 C1 NH ( \ \ NH/ 50 ng
of

3-chl or o- 4- (4-chl oro- 3?I ridin-2-yl)phenyl carbanoyl )b
enzoi ¢ acid was CM pi peri di n-4-yl nmet hanam ne
via Procedure G cr praoduct was purified on
reverse phase HN Cl

5HPLCt oyi el d2-chl oro-N1-(4-c 0- 3- (pyridin-2-yl)phen
y1l) - Nd- (pi peridin-4- yl nmethy repht hal am de. M5 (Ql)
483 (M. Exanpl e 161

2-chl oro- N1- (4-chl oro-3-(pyri di n-%?;a@enyl) -N4- (1, 3-

di net hyl - 1H pyrazol -5- 10yl )terepfth i de Cl

75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-((tert-butoxycarbonylamino)methyl)-2-
chlorobenzoic acid via Procedure G to yield terf-butyl 3-chloro-4-(4-chloro-3-(pyridin-2-
yl)phenylcarbamoyl)benzylcarbamate. Tert-butyl 3-chloro-4-(4-chloro-3-(pyridin-2-
yl)phenylcarbamoyl)benzylcarbamate was subsequently treated with 4N HCI in Dioxane to remove
the Boc protecting group and form the HCIl salt of 4-(aminomethyl)-2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide. 54 mg of the crude HCI salt of 4-(aminomethyl)-2-chloro-N-(4-
chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to picolinic acid via Procedure G. The
crude product was purified by reverse phase HPLC to yield N-(3-chloro-4-(4-chloro-3-(pyridin-2-
yl)phenylcarbamoyl)benzyl)picolinamide. MS (Q1) 477.3 (M)".

Example 146  N-(4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzyl)picolinamide

Cl

Z
O

HN

75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-((tert-
butoxycarbonylamino)methyl)benzoic acid via Procedure G to yield tert-butyl 4-(4-chloro-3-
(pyridin-2-yl)phenylcarbamoyl)benzylcarbamate. Tert-butyl 4-(4-chloro-3-(pyridin-2-
yl)phenylcarbamoyl)benzylcarbamate was subsequently treated with 4N HCI in Dioxane to remove
the Boc protecting group and form the HCI salt of 4-(aminomethyl)-N-(4-chloro-3-(pyridin-2-
ylphenyl)benzamide. 50 mg of the crude HCI salt of 4-(aminomethyl)-N-(4-chloro-3-(pyridin-2-

yl)phenyl)benzamide was coupled to picolinic acid via Procedure G. The crude product was
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50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
wepmoizesexi d was coupled to 1,3- 15 PCT/US2009/040165

di met hyl- 1H pyrazol -5-anmi ne via Procedure G The crude

duct was_purified on r se phase  HPL vi.el d s

ol oo et G 3. (B ai A8 2o 1 Bhery L RAup s apricin-
y1)ithiemgaitaliyalmoy hbepyy | mwicolindmidy | NS €@ Bt AaMam de. M5 ( QL) 480

(M. 20Exanmple 162

2-chl oro- N1- (4-chl oro-3-(pyridin-2-yl)phenyl)-N4-(2-(m

et hyl sul fonyl )ethyl)- terephthal am de

2009/ 126863PCT/ 009/ 040165 , o0 of . .. . :
Exagnp ﬁh{% r og’ﬁ("ﬂ‘i{#?‘ii’y&dlgl‘%‘%&ﬁgﬁeﬂﬁhlv zlswr)r?%@ﬁ]ﬁ}n&ﬁéb‘ﬁ%‘iﬂx%lde

enzoi c acid was coupled to 2-

(met hyl sul fonyl ) et hanam pne via Procedure G The crude

product was purified _on reverse phase
5HPLCt oyi el d2- chl or g- Ny- @ | or o- 3- (pyridin-2-yl)phen
yl)-N4-(2- (nethyls\ pnyM) €t hy )t er epht hal am de. M

(QLl) 492 (M. Exanple 163 HN
2-chl oro- N1- (4-chl oro-3-(pyrid
opyl t erepht hal am de 10 C

v 2-yl) phenyl) - N4-i sopr
N

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to isopropylamine via Procedure G.
Crude methyl 6-(isopropylcarbamoyl)nicotinate was hydrolyzed via Procedure M to yield 227 mg
of 6-(isopropylcarbamoyl)nicotinic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to
6-(isopropylcarbamoyl)nicotinic acid via Procedure G. The crude product was purified by reverse
phase HPLC to yield  N°-(4-chloro-3-(pyridin-2-yl)phenyl)-N-isopropylpyridine-2,5-
dicarboxamide. MS (Q1) 395.1 (M)".

Example 148 N°-tert-butyl-N"-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-2,5-dicarboxamide

Cl

Z
O

HN

NH

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to fert-butylamine via Procedure G.
Crude methyl 6-(fert-butylcarbamoyl)nicotinate was hydrolyzed via Procedure M to yield 250 mg
of 6-(tert-butylcarbamoyl)nicotinic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to

6-(tert-butylcarbamoyl)nicotinic acid via Procedure G. The crude product was purified by reverse
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NH ) 50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbamyl )b
weawonzesati d was coupl ed to isopropyl am ne vi aPCT/US2009/040165

Procedure G The crude product was purified on reverse

has LC ¢t - e
S B o R Ui Qs oy B A R pgiine 25
dwpb@@yhkemebhpham%@mﬂe M5 (Ql) 428 (M. Exanple 164

2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N(2-m
et hoxyet hyl ) met hyl sul f onam do) benzam de 20 WO
2009/126863PCT/U82009/040165 Cl N\ \-011'0\ 0 To 5 g

et Biots -G NP s JPHGR B e pOpE TR e

reacti ondgi@soaeaiced to 55C and nonitored by TLC unti
conpl ete. Sol vent was concentrated and extracti on was

performed in Ethyl Ace 'ate and water with TEA to
reduce 5 enul siogs gani c | ayer was dried over
Magnesi um Sul f at e, Nlt d and concentrated to give

3.9 g of nmethyl 4-am no-2Hgh{ or obenzoate. 1 g of

nmet hyl 4-am no- 2-chl orobenzo was cooled to 0OCin
DCM wi th 485 | g., of Pyriding bgfore Methanesul fonyl
Chl ori de was added dropw se. reacti on was al |l owed

to warmto roomtenperature an% s{\‘u@;ni ght .

Sol vent was concentrated and the crude fmterial was
di ssolved in Ethyl Acetate and extracted with

sat urat ed bi carbonate

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to pyridin-2-ylmethanamine via
Procedure G. Crude methyl 6-(pyridin-2-ylmethylcarbamoyl)nicotinate was hydrolyzed via
Procedure M to yield 250 mg of 6-(pyridin-2-ylmethylcarbamoyl)nicotinic acid. 60 mg of 4-
chloro-3-(pyridin-2-yl)aniline was coupled to 6-(pyridin-2-ylmethylcarbamoyl)nicotinic acid via
Procedure G. The crude product was purified by reverse phase HPLC to yield N°-(4-chloro-3-
(pyridin-2-yl)phenyl)-N*~(pyridin-2-ylmethyl)pyridine-2,5-dicarboxamide. MS (Q1) 444.1 (M)".

Example 150  N*-benzyl-N’~(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-2,5-dicarboxamide
Cl

Z
O

HN

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to benzylamine via Procedure G. Crude
methyl 6-(benzylcarbamoyl)nicotinate was hydrolyzed via Procedure M to yield 300 mg of 6-
(benzylcarbamoyl)nicotinic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 6-
(benzylcarbamoyl)nicotinic acid via Procedure G. The crude product was purified by reverse
phase HPLC to yield N*-benzyl-N’-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-2,5-dicarboxamide.
MS (Q1) 443.1 (M)".
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10 solution and then brine. The crude material was
dried over Magnesium Sul fate, filtered and
w@omeanssat ed to give 1.54 g of nethyl PCT/US2009/040165
2-chl or o- 4- (et hyl sul f onam do) benzoate. 107 [LI., of
1- brono- 2- net hoxyet hane and 556 ng of Cesi um
Carbonate were added to 150 ng of nethyl 2-
chl or o- 4- (et hyl sul f onam do) benzoate in DMF and

xiint (e St SR aabRan T h B w BT S o R 0.5

sat ur at edichbeami@nat e and once with 15brine, dried
over Magnesium Sul fate, filtered and concentrated to
gi ve nmethyl 2-chloro-4-(N-(2-

met hoxyet hyl ) met hyl sul fapnam do) benzoate. 182 ng of
nmet hyl 2-chl oro-4-
nmet hoxyet hyl ) net h
via Procedure Mtoy

i do) benzoate was hydrol yzed

coupled to
2-chl oro- 4- (N—(2-nethoxyethy|) sul f onam do) benzoi
c 20 acid via Procedure G Theocr product was
purified by reverse phase HPLC to §i eNd
2-chl oro- N(4-chl oro- 3- (pyridin-2-yl enyl) 4- (N-(2-ne
thoxyethyl)nethylsulfonanldo)benzan1d8 M5 (Ql) 494
(M. 25Exanp|e 165
4- (N-(2-(1H pyr ).et hyl ) met hy| sul f onam do) ch
2500 11- ?4mEtHP’E¥F%I{)%‘WD?1§9‘PP‘a|aﬂ1d2W'5‘f| Wﬁlﬁﬁy‘l") baKa mpévégm\mmme via
Prog&ﬂ&/ &26863FP g@fﬂy’ﬁ@Q@ﬁfe%Qﬁﬁﬁdﬁ‘ﬁ% ylc?a%n{obli)mcotiﬁﬁte was hydrolyzed via
-bronmpet hyl )-1Hp %rrole and 556 of Cesiu

Pro%u@olﬁ[atp giekh} 13%1 aEer( @et:]}gygfpﬁﬁdlgﬁ yll@fbﬁglpyl)mcotlmc ac1d 60 mg of 4-
chl@ro@b(bﬁ‘i(ﬁn é y()ﬁﬁﬁl‘-nﬂ‘y yau Eéu@%%d@ 6‘%&3@%& dnﬂ3%rb§tﬂgyl)mcotlmc acid

stirred roomtenperature f
via rPé%f@thirer@ mT he eivde praductyitap aecrstpllizad [ wyld Bﬂéfei\’a(“e‘?hﬂw -@épyridin-2-
b SR Yo RIAS. ?emdﬁle andaRE SV (1ga6ciRd e

Magnesi um-Sul f a filtéred and concentrate

glve met hyl 4- (N-(2-

(1H pyrrol -1-yl)ethyl) et hyl sul fonam do) - 2- chl or obenzo

ate. 230 ng of nethyl 4-(N(2-(1Hpyrr
Exaphplel 152 ) @chigto} et uylosud-fryridim 260 )phenyd)RY e (6-obibylppatie 2 whsethyl)-

hydr ol yz ﬁE%lhalPrd%cedure Mto yield 221 ng of crude

4-(N—(2-% pyrrol-1-yl)ethyl)nethyl sul fonam do) - 2-ch

or obenzoic acid. 10 64 ng of

4-chl oro-3-(pyridin-2-yl)aniline was coupled to

4-(N-(2-(1H pyrrol -1-

yI)ethyI)nethyIsquo/- 4. d9 -2-chl orobenzoic acid via

Procedure G The cHNde Pk

phase HPLC to yield HN

4-(N-(2-(1H pyrrol -1-yl)ethyl
chl oro-N-(4-chl oro-3-(pyridiR

MS (Q1) 529 (M. 15 Exanple 166\ .

2-chl oro-N-(4-chloro-3-(pyridigf2- phgnyl) -4-(N-i sob

utyl met hyl sul f onami do) - benzanmide = \

yl ) phenyl ) benzam de.

2.5 mL of Diisopropylazodicarboxylate in 1.5mL of THF was added dropwise to a solution of 250
mg of (6-methylpyridin-2-yl)methanol, 2.8g of Triphenylphosphine and 1.6 g of isoindoline-1,3-

dione in anhydrous THF at room temperature. The reaction was stirred for 2 hours and monitored
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30

Cl 175 [LI., of 1-iodo-2-nethylpropane and 740 ng of
Cesi um Car bonate were added to 200 ng of nethyl
wWQ20b112i863 4- (et hyl sul f onam do) benzoate in 2 nPCT/U820DMH0165
and stirred in the mcrowave at 140C for 30 m nutes.
by :’l:\%l%cre R?(\)A%Hg])%\%a{:tlo)%t W& SoL r?to\gg(es:croﬁj%%ﬁr%gch E}rl‘nEt h%fe% n@%rqgla\%aes extracted in
watet hrtde@hidl;ofamnr amby au’tdedi*iedrmlzepMajgriesmnh SutfateSCe crude was purified via

ISC%SE%PTZ%@%B %&g@%ﬁﬁ%}f %}ngl)methyl)lsomdohne 1,3-dione. 350 mg of 2-

((6-2netiYlpIFidinA- jlﬁhdtl@@ﬂdh&lbl[fﬁtltﬁjﬂlsmﬂ fvan afidathd) bitenz4) adle .of 2Qydrazine

f me 2-chl oro-4- (N . . .
MOF%H@@%VPE‘E&F‘W% [ﬂ?'f”éfiﬁlafﬂ’i %ﬁ%@éﬁ%éﬁ? gl meainrifipggyypehanamine.
Thd:’&rﬁ&‘eﬁ(@uﬁfﬁh%yh@mﬂ ﬁbrﬂetﬂala@mﬁig wak cepbRd2nd directly coupled to 50mg of 3-

yl et hyl sul f onam_ do) benzoic acid., 75

"hl?ﬁﬁ <l Gpads: PP HIbR IOy MRS A ks PEGEBI et ghe crude

product &y 9u14ﬁ4dl\lz>h sRbsy ARt hitbsal {oprm Q%Q@@K’O{@chﬁ% 9-(pyridin-2-
cedure G. The 5crude product was purifi

ia
yl)gh@@}é}—@fo ((@ﬁ)g%lppqpx|1_1(1:2tyé)n&y:phé(l)‘@rephthalamlde MS (Q1) 491.1 (M)p
2-chl oro- N- (4-chl oro-3-(pyridin-2-
yl) phenyl) - 4- (N-i sobutyl net hyl sul f onam do) benzam de.
ME (Ql) 492 (M. Exanpl e 167
r oM ( yl ) phenyl)-4-(N-(2-m
Exa%lrp E’Eoslgl nzc\)’g? %@IO% @Eﬂq?ﬁ? ﬂépénﬁgrh (gzo) benzam de CI N --\
hydr@:/pl\opNSLOfomSﬂDI@ethyUbelo)zam.ldz g of
4- (2-chl oroet hyl ) norpholine and 2.5 g of Cesium
Carbonate were added to 334 ng of 15 nethyl
2-chl oro- 4- (net hyl sul f dlam do) benzoate in 7 nL of DWW
and stirred in the/m aye at 150C for 30 m nutes.
The reaction mxtu e\ tracted in Ethyl Acetate
twice with water, dried ovgr_4hgnesi um Sul f at e,
filtered, concentrated to give _crude nethyl
2-chloro-4-(N-(2- O
nmor phol i noet hyl ) met hyl sul f onan opb%nzoat e. 476 ng of
nmet hyl 2-chl oro-4-(N-(2- 7
nor phol i noet hyl ) net hyl sul f onani do) k}E‘n%oat e was
hydrol yzed via Procedure M and purified by

1 g of methyl 4-(bromomethyl)benzoate was reacted with 1-mercaptopropan-2-ol via Procedure Q.
1 g of methyl 4-((2-hydroxypropylthio)methyl)benzoate was oxidized with 2g of MCPBA in DCM
at —78°C to form crude methyl 4-((2-hydroxypropylsulfonyl)methyl)benzoate. The reaction was
evaporated and purified by ISCO Combi-Flash to yield 567 mg of pure methyl 4-((2-
hydroxypropylsulfonyl)methyl)benzoate which was subsequently hydrolyzed via Procedure M to
give 328 mg of 4-((2-hydroxypropylsulfonyl)methyl)benzoic acid. 50 mg of 4-chloro-3-(pyridin-
2-yl)aniline was coupled to 4-((2-hydroxypropylsulfonyl)methyl)benzoic acid via Procedure G.
The crude product was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-((2-hydroxypropylsulfonyl)methyl)benzamide. MS (Q1) 445.3 (M)".

Example 154  (R)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-
hydroxypropyl)terephthalamide
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20r ever sephaseHPLCt oyi el d460ngof crude2-chl or o- 4- ( N- ( 2-

nmor phol i noet hyl ) net hyl sul f onam do) benzoi ¢ acid. 100 ny
W@R004Ad8bDr 0- 3- (pyridin-2-yl)aniline was coupl BCI/U82009/040165

2-chl oro-4- (N-(2- nor phol i noet hyl ) met hyl sul f onam do) ben

zoic acid via Procedure,G The crude product was

purified by revers has PLC to yield
2-chl oro- N- (4- chlo\o-
(pyridin-2-yl)phenyinN- 4- (20mor phol i noet hyl ) met hyl su

| f onam do) benzam de. M5 (N—G49C125(M . Exanple 168

N- (4-chl oro-3-(pyridin-2-yl)pheryl) - 2- net hyl - 4- (net hyl

sul f onyl net hyl ) benzam de WO

2009/ 126863PCT/ US2009/ 040165 Cl of di net hyl

2-nmet hyl terepht hal ate was hydrolyzed vi a Procedure M

and purified by I SCO Conbi-Flash to akford

4- (met hoxycar bonyl) - 3- met hyl benzoi ¢ aci d. 255 ng of 4-

S (et hoxycarbonyl) - 3- et hyl benzoi ¢ acid was cooled to
1000@ p13-2hloro-4af-clildFo- béfyodm-Zayl pbbntdadramoy ) iRnBieracid wis CI)Mﬂed to (R)-
2- a%m%o -2- ;\)Naenﬁ nO?)\(]ﬁeﬁrto eyldﬁrre\é\@ms)v'glgderg(%?d{)rﬁﬁucrt ewaa(s: tpurl?led orsl reverse phase
HPECirred @t r oomytehinper at gR)e2-ciidroIN' 1 £aldbiodn(pgitidih-2 ethplxmiy])-N*-(2-

-50%.co te. by ction was re-cooled to
hydg%’fyglﬁ)ay tﬁrS%}éal? g %El('(g}) %ﬂé(ﬁéﬁg was added dropwi se

before the ice bath was renoved. Upon conpletion, the

reaction was re-cooled to OC 10 and quenched with 3N

HC1 dropw se. The aqueous | ayer was extracted 2 tines
Exathld1 35t hyl(4-Beietod-@yadid-2tnphaiygani( T (diapeyla@as) cthi Bl fonyl)methyl)-

extracted once with bicarbonate sol ution and bri ne,

dried ovBf"“NBighesi um Sulfate, filtered and

concentrated to give nethyl

4- (hydroxynet hyl ) - 2- net hyl benzoate. 220 ng of net hyl

4- (hydr oxynet hyl ) - 2- methyl benzoate was cooled to 0C in

5 nL of DCM bef ore/addi g 260 ng of Tri phenyl phosphi ne

and 395 ng of NBS. \ tign was concentrated and

15 directly purified via IHn Conbi - Fl ash to give pure

nmet hyl 4-(brononet hyl)-2-neth enzoate. 255 ng of

nmet hyl 4- (brononet hyl ) - 2- net nzoat e was reacted

via Procedure O to give nethy Q

2- et hyl - 4- (et hyl sul f onyl net hyl nzoate. 250 ng of

nmet hyl 2-net hyl-4- (nethylsul fonyl metfyyl ) benzoate was

then hydrol yzed upon heating to 45C for 1 hour via

Proc I ST
S00ne f‘%l"rﬂ (Rﬁérﬁ%‘i/? SUPH RIS TSP IR B &R YSmRmEly pengpiciy e
Prooddufk-I& hl70 e F-4-(bidthofrohk 1)-h-@-chioyd- }Wﬂdin@ylvmn}d)bbhﬂlaﬁdie was

reats S G e o s S e U B i Aot e -

chl&b@s@yrh'dﬁ’[h. Q)yl)@heYlM%d(ZNd(n%l@h‘dnﬁﬁ@ ctByl{(HRy)methiyNbedzamide was reacted

wit XO(n%etf)ra]l P%;()icggltrrmt hég nft H(%E[lg%lsj }plflr? e)(/ilbryr?etvgr%le %o}kl)a%g] %ISII;nC (tjo yield N-

(4- étﬂ&lsﬂs Qﬁﬁrdh’r 14t Fl Rlsﬂahm m(Sa (ﬁ@%fﬁyﬁwhogawlmleﬁyﬂ&hmbémmé hvs
(Q%4583@4 onam do) benzam de

Example 156  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(6-methoxypyridin-3-
yl)terephthalamide
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WO 2009/ 126863PCT/ US2009/ 040165 CI 78 [LI., of
i odonet hane and 447 ng of Cesium Carbonate were added

W@ 2003026863y of net hyl 2-chl oro- PCT/US2009/040165
4- (et hyl sul f onam do) benzoate in 3 m. of DWF and
stirred at roomtenpergjure for 16 hours. 5The
reaction m xture acted in Ethyl Acetate tw ce
with saturated bi and once with brine, dried
over Magnesi um Sul f
gi ve crude net hyl HN
2-chl or 04- (N- net hyl net hyl sul f
of net hyl
2-chl or o- 4- ( Nmet hyl et hyl sul f onam,@dp) benzoat e was
hydrol yzed via Procedure Mto ygel 8249 ng of
2-chl or 04- ( N- net hyl net hyl sul f onam o) Renzoi ¢ aci d.
10100ngof 4- chl or o- 3- (pyri di n- 2-yl ) 8a¥l i newascoupl edt 02
-chl oro-4- (N net hyl net hyl sul f onam doPbenzoic acid via
Procedure G The crude product was purified by reverse
phase HPLC to yield

50 Brechfl Delded4((4-cblot@3-(py8dingyyl)piibmyl@sbpinp plitenzold acld (Weebimyed to 6-
me@nggg%l(iiﬁ—%l— i A pr%?:e GR4as %Qeedmdg%réd%)wa% %Qriigel\épo'n rélvserse phase HPLC
to Wikl{ 2-chhkoNord3h{opy:8-i(ghiridin22-yl) phpma Ry L)6-rdeth (Rpaiiaps -potcaphthalamide.

- 1- hyl ) benzam de CI 20500 ng of nmet hyl
]Msiﬁfﬁ%%gﬁhethyl)benzoate was reacted with 480 ng of

tert-butyl 3- oxopiperazine-1 -carboxylate and 1 g of

Cesi um Carbonate in 9 nL of DMF at 45C. Upon

conpl etion, the reaction was extracted in Ethyl
Exdgfd B87e R td-dmsopSatiarzaiipel cRb@av RoRabe.3-Gigid- 200 Phenyl)-

Magnesi um Sul fate, filtered and concentrated to give

t ert - but {Frephthplamidset hoxycar bonyl ) benzy1) - 3-

oxopi per azi ne-| - carboxyl ate. 613 ng of tert-butyl

4- (4- (et hoxycar bonyl ) benzyl) - 3-

250xo0pi perazi ne-l-carb | ate was hydrol yzed via

Procedure Mto giv rt-butoxycarbonyl) -

2- oxopi perazin-|-y begzoi c acid. 200 ng of

4-chl oro-3-(pyridin-2-yl) andd necpwas coupl ed

C
m do) benzoate. 295 ny

NH
o) —

A
NH,

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
pyridine-2,5-diamine via Procedure G. The crude product was purified on reverse phase HPLC to
yield N'-(6-aminopyridin-3-yl)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide. MS
(Q1) 478 (M)".

Example 158  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(6-chloropyridin-3-
yl)terephthalamide
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WO 2009/ 126863PCT/ US2009/ 040165 to
44(4-(tert-but oxycarbonyl) - 2- oxopi perazi n-1-y1l) net hyl)
whem2oeaenci d via Procedure G The crude produRCT/wsz)09/040165
extracted twice with saturated bicarbonate in Ethyl
Acetate, dried over Magpesium Sulfate, filtered and
concentrated to give_cruge.tert-butyl
4-(4-(4-chloro-3-(Q r}ewgi%
yl ) phenyl car banoyl )} y
te. 4N HCl1 was subsequent| §N
tert-butyl
4-(4-(4-chloro-3-(pyridin-2-y
enzyl) - 3- oxopi per azi ne- lcar boxyl
to give the HCl salt of
N- (4-chl oro-3-(pyridin-2- yI)phenyl \4 N (2-
oxopi perazin-1 -yl)nmethyl)benzam de>~4he reacti on was
purified by reverse phase HPLC to gi veClpure
N-(4-chloro-3 -(pyri din-2-yl)phenyl)-4-((2-oxopip
erazin-1 -yl)nethyl)b enzam de. M5 (QL) 421.3 (M. 10
50 E)gaqrfp3 ehldr'cm (4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 6-

oro 3- ( 2 e 4- ((4-aret hyl - 2- 0x0
chloroé;é i r2_1]m111y| Ipr%g%ed}lr)ebrbenza n% g@ @&%Ewa 6lﬁg§ g )rfregverg? pﬁ(ase HPLC
to tyttd HGhl@alM -(©Ehloro-3-(pyridin-2-yl)phenyl)-N-(6-chloropyridin-3-yl)terephthalamide.
4- ro-3-(pyridin-2-yl)phenyl)-442- oxopi perazi n-

MSTQ@?T&QbﬁyI)benzanide was added 55 ng of

Par af or mal dehyde and 185 ng of Sodi um

Tri acet oxyborohydride in 1 nL of 2% AcOH in DMF. After

conpletion, the reaction is extracted 20 once with
Exd@a1 90 NakRoRNd -@IchRes-3-hyEHRyLy 16 g@tzé (pﬂ{du@g—ygié%hthalamlde

Magnesi um Sul fate, concentrated and purified b

reverse phase HPLC to give pure

N- (4-chl oro-3-(pyridin-2tyl)phenyl)-4-((4-nethyl-

oxopi perazin-1 -yl) hyl enzam de. MS (Ql) 435.3

(M. 25Exanple 172

2-chl or o- N- (4-chl or 6-8- ( pyt\ di®- 2-yl ) pheny1) - 4- ((4, 5-d

i hydr o- 1Hi mi dazol - 2- yl amiffofpetHyl ) benzam de WO

2009/ 126863PCT/ US2009/ 040165

opi per azi ne-1-car boxyl a
degl'to 5 crude

enyl car banoyl ) b
tﬁHand concentrat ed

NH

N\ 7

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
pyridin-2-amine via Procedure G. The crude product was purified on reverse phase HPLC to yield
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-2-yl)terephthalamide. MS (Q1) 463
(M)

Example 160  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(piperidin-4-
ylmethyl)terephthalamide
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Cl NH )/---NHNN) 100 ng of the crude HCl salt of
4- (am nonet hyl ) - 2-chl oro-N- (4-chl oro- 3- (pyri di n- 2-
W@ kdophzisyd ) benzam de was reacted with 72 ng of PCT/US2009/040165
1- (4, 5-di hydro-1Hi m dazol - 2-y1) - 3, 5- di net hyl -
51H pyrazole and 100 [41., of DI PEA in 500 [LI- of DW
in the m crowave 2 for 5 mnutes. The crude

chl or o- N- (4- chl or o- 3- ( py HNdf lyl') phenyl) - 444, 5- di hyd
ro-1H i m dazol - 2- yl am no) | ) benzam de. M5 (Ql)
440 (M. 10 Exanple 173
N- (4-chl oro-3-(pyridin-2-yl)phan -4-((4,5-di hydro-1H
-im dazol -2- ylam no)nmethyl )b e Gy NH)7---NH
N)

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
piperidin-4-ylmethanamine via Procedure G. The crude product was purified on reverse phase
HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(piperidin-4-
ylmethyl)terephthalamide. MS (Q1) 483 (M)".

Example 161  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1,3-dimethyl-1 H-pyrazol-5-
yl)terephthalamide

Cl

Z
O

HN Cl

NH

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1,3-
dimethyl-1H-pyrazol-5-amine via Procedure G. The crude product was purified on reverse phase
HPLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(1,3-dimethyl-1H-pyrazol-5-
yl)terephthalamide. MS (Q1) 480 (M)".

Example 162 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(2-(methylsulfonyl)ethyl)-

terephthalamide
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15 100 ng of the crude HCl1 salt of
4- (am nonet hyl ) - N- (4-chl oro- 3- (pyri di n-2-yl ) phenyl ) ben
wWQ 200pd2686ms reacted with 80 ng of PCT/US2009/040165
1- (4, 5-di hydro-1Hi m dazol - 2-y1) - 3, 5-di net hyl- 1H pyraz
ole and 110 [LI., of DIHEA in 1 nL of DVMF in the
m crowave at 150C for 5Vdnutes. The crude product was
concentrated to drynes d purified by reverse phase
HPLC to yield N (4-"eNl ore-3-(pyridin-2-
20yl ) pheny1) - 4( (4, 5- di hydrtd=%H- i $h dazol - 2- yl am no) net h
yl ) benzam de. M5 (QLl) 406 (M, txanple 174
N-(4-chloro-3-(pyridin-2-yl)p 1)-4-((pyridin-2-ylsu
| f onyl ) net hyl ) benzam de WD
2009/ 126863PCT/ US2009/ 040165 Cl g \S%%, 500 ng of
met hyl 4- (brononet hyl ) benzoate was regcted with
pyridine-2-thiol via Procedure Q 260’ﬁg of net hyl
4- ((pyridin-2-ylthio)mnmethyl)benzoate was reacted via
Procedure R to give nmethyl 5
50 dng( c(fpyclildioﬁl-(z-cjzlomﬂ tnyﬁylin)mmhyﬂﬂdarbammi)lanmic 261% wuag cofipled to 2-

f | b
(meilgl‘éfgsu}/flf)ryﬁ)eglgﬁ)a\ﬁ%n V1a eé{ure % t 'gl?e\é (I:ré(ie‘ge %/u(c wgsn él%l 1c o\ﬁvargverse phase

VI a roce
HPYCsul f onyto) met hyl 91hién20| c al;élﬂorOM—(thhloﬂo 3 (pyrldln 2-yl)phenyl)-N*-(2-

- chl or o- 3- ridin-2-y Ll ine s coupled to 4-

il PR sb G e sl 4BENISS et a v &
Procedure G The crude product was purified by reverse
phase HPLC to yield pure
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-((pyridin-2-

ExalElXQ)Yé Ef%?a' f %—ghsﬂbl)owt(h%hl)ohﬁﬁ@fmﬂ@rylmﬂymy -i4topdltérbfhthalamide

anpl e
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(Nnethyl net hyl s
ul f onam do) benzam de Cl d5

/
\ N o)
HN Cl

NH

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
isopropylamine via Procedure G. The crude product was purified on reverse phase HPLC to yield

2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N-isopropylterephthalamide. MS (Q1) 428 (M)".

Example 164  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-methoxyethyl)methyl-

sulfonamido)benzamide
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500 nmg of nethyl 4-(methyl am no)benzoate was cooled to
OCin DCMwth 270 [LI., of Pyridine before 260 [LI-
worbamssul f onyl Chl ori de was added dropwi se. REHUS10091040165
was allowed to warmto roomtenperature and stir
overni ght. Sol vent was gpncentrated and the crude
material was 20 dis n Ethyl Acetate and
extracted with 0.1 ution twi ce. Crude
material was dried Over espum Sul fate, filtered
and concentrated to give mé*N W ©
4- ( Nmet hyl met hyl sul f onam do) bepz@ate. 698 ng of net hyl
4- (N- met hyl et hyl sul f onam do) oat e was hydrol yzed
via Procedure Mto give
4- (N- met hyl met hyl sul f onani do) b o_\e_@m d. 100 ng of
4-chl oro-3-(pyridin-2-yl)anili neo\?&as cbupl ed to

4- (N- et hyl et h%ssul f onam do) benzoic acid via
To é@@émftzlexh poorakd 64 Phet EET gaaddyhd) & PﬁB‘é (II) Chloride

in ﬂ%ﬂ%k‘ Cﬁ“hé"@§ctBH kaf h&@edqy 5ERVANSROnRORS By 'T'Eécc‘mﬁpco)ﬂp?eltéj Solvent was

pure N-(4-chl oro- 3-

concgnyaiedj and 2ex{rhotioh ew]germﬂ(m meEhyl ety |aod | faaawitt d Fhety reduce

emlg?igitlsg ?r[‘l:})l_e %E’f&l lerg'\gr% %1e§ B I]\/?;Eﬁ&gm ﬁli’aggﬁli}elreq arid conceﬁtr'jlted to give
3.9gldof mﬁyhﬁamylbﬁb@mm@@teal gdof n@ﬂgl &hmino-2- chlorobenzoate was cooled to
O°CE;r de%ggmtﬁ 4'%551?%)'6 ?ﬁlg(ﬁlgglf l?ei(%g Hﬁ?@éﬁl‘lgggsgﬁg%bﬂf%ﬁgwé{sl fAded dropwise. The
reagtipyirwad ialeRedyto veanin|to ne@m@siparatuf @ad stivove6lghty Solfvent was concentrated
and%%g rcﬁ@‘e) ;I)I?é.-teg‘ig{ wa%o (rﬂtsestop\%h )il’lb %Hl%fpkgetgtg Iagd \e/)litraacf (ri %:1 s%{u?ateEd bicarbonate
soldtofr adthdr HiddeO NDhe tiuyd }nafd-r1€114w6d‘l tiagdoedr (Maghéstlinn -SEHAE, ) filfered and

conﬁe%ﬁa%ﬁgnzﬁ_?vgﬂdg% dﬁ dneghy %}ﬁ% oaﬁ) é@ﬁ?ﬁﬁéﬁy)@%ﬁéﬁée 107 pL of 1-

brofmdet Mipthsybthadydndestsh ynhg bﬁ(]éﬁsﬂﬁih cterbmit@ Wervasldaiifol Fi0afs by methyl 2-
reverse phase HPLC to afford pure 2-

chl?ﬁo érﬁalemyggr (Eﬁm&og)egzoate in DMF an% stirred at room temperature for 16 hours. The

react{oR Yrhik Rk 'wits SirhBB@ Y Bohy 14A&efa% Mbeswhﬁ QN X8 bhittibbRate and once with
enzam de. (QL) 481. él\/p anple 177

bringg duigd qvep N@gthsruai)z oflfate. )ﬁ“ﬁrﬁ ey 9<|>I)Cﬁlﬁtafﬁ¢| ty gfye (et Zahlprag4-(V-(2-
memgﬂbéfh'yghl&h%sul%%lrﬁﬁngXﬁz))Qt@.nZam e Zglg of methyl 2-chloro-4-(N-(2-

methoxyethyl)methylsulfonamido)benzoate was hydrolyzed via Procedure M to yield 169 mg of

crude 2-chloro-4-(N-(2-methoxyethyl)methylsulfonamido)benzoic acid. 65 mg of 4-chloro-3-
(pyridin-2-yl)aniline was coupled to 2-chloro-4-(N-(2-methoxyethyl)methylsulfonamido)benzoic
acid via Procedure G. The crude product was purified by reverse phase HPLC to yield 2-chloro-N-
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-methoxyethyl)methylsulfonamido)benzamide. MS (Q1)
494 (M)".

Example 165  4-(N-(2-(1H-pyrrol-1-yl)ethyl)methylsulfonamido)-2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide
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Cl 500 nmg of nethyl 4-(brononethyl)benzoate was

reacted wwth 4H1,2,4-triazole-3-thiol via Procedure
w@R00842%8n3 of net hyl PCT/US2009/040165

44(4H 1, 2, 4-tri azol - 3-yl t hi o) met hyl ) benzoat e was

subsequent |y 25reactedyia Procedure Rto give an

approximate 1:9 m xture nmet hyl

44(4H 1,2, 4-tri az

2009/ 126863PCT/ US206089/ 048K65 ©

yl sul finyl) et hyl ) benzoat éNafd rfét hyl

444H 1, 2, 4-triazol -3-ylsulfo nmet hyl ) benzoate. The

m xture of 467 ng was hydrol via Procedure Mto

give 44(4H 1, 2,4-triazol -3- ylsylfinyl)nethyl)benzoic

aci d and _\__;;L

444H 1, 2, 4-tri azol - 3- yIsquonyIaﬁbthy enzoi ¢ aci d.

107 nmg of the m xture of

444H 1, 2, 4-triazol - 3-yl sul fi nyl ) net hyl ) benzoi ¢ aci d
20%?0%%;@%%%&%? 1H- Wle a?hd 556 }Hg%?' CEQRY CABLAY AL ERER F150 mg of
meﬂnylc%ﬂtb(rrfﬂ3m(:'§hylrsmlﬂmnm2103hemﬁﬁe lin RMEAnd stredae thameeigperatppg for 16
houﬁ%ﬁl&#l 5%%4 T %ﬁlges&/?st e%gac%h ih %YISI[ ﬁgetzggﬁvcige \Hﬁ{‘sguﬂﬂe(gﬁiyaqbonate and
oncy Msmlbﬁnnylhymehmagnemumwfhﬂedﬁl@r@l ahp yoricditratcd-ty 4iy pmethyl 4-(V-(2-

R EPGRT D Rt B o A Mosok AR Fpd (P s g -0
pyrpo(l-pM)Bﬁyhmahyﬂbhmﬂb)}}c}b@nmmawﬁhydrbﬁimlﬂﬁrooédua M to yield
n1xt
&W“%@” gl etk iy hemiie) pehigwPenzgisigd:
and6414141g|- bf 244hlotor3-@Fallin3-Wasilihé owyd ) soaplay | Jdbeh@oi2e(1 H-pyrrol-1-
cid oupl. to 7 .of .. .
DGl Bui By Bl iR i Brosedr bl derpigduct was
puri'ﬂelitlilyl' &vw@é pﬁ@B &ma%ccédo l@zﬂ:lclr ];ﬂ\(ﬂfr(%ﬂéliﬂlb%&ﬂ 1Hﬂeﬁznmﬁ1?ym@fo§amldo)-2-
zol 3-yl sul fony]) chl or o- 3-
cHIg TS Jay ey HRR P, NG (o S7hah 3" My - 20
Exanple 179
N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-4-((4-nethyl-4H 1,
2,4-triazol-3-ylsulfinyl)- nethyl)benzam de Cl
Example 166  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-( N-isobutylmethylsulfonamido)-

benzamide

Cl

Zn
O

HN Cl

175 pL of 1-iodo-2-methylpropane and 740 mg of Cesium Carbonate were added to 200 mg of
methyl 2-chloro-4-(methylsulfonamido)benzoate in 2 mL of DMF and stirred in the microwave at
140°C for 30 minutes. The reaction mixture was extracted in Ethyl Acetate twice with water, dried

over Magnesium Sulfate, filtered, concentrated and purified on ISCO Combi-Flash to give methyl
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WD 2009/ 126863PCT/ US2009/ 040165 500 ng of net hyl
4- (br onmonet hyl ) benzoate was reacted with
wal20vetbegh3 4H 1, 2, 4-tri azol e-3-thi ol via Procede@BUR009/040165
804 ng of nethyl
2—cél()1(044-— —}sgl;{l%-lél%llséfoﬁétirdld)%%lgzloat yl t gbo)nrlre t hyl )m %”FOQ cgloro 4-(N-
was subseq ent § reacted via Procedure %Rto Ve a
isolampmedo'ylmﬂfoearﬁrdg)baﬁmhw fwas hﬁdrdsimehyfia Rrode(ldre Imtdlyyléld 150 mg of crude 2-

chl?ﬁg ﬁ 1&(%&1{3151111%@%? n%lpééﬂ)?zglxla)? Z%/rr%b%nélz cch 010- 3etpyr1d1n 2-yl)aniline

wag/ h@ilbllefdotﬁyid &mabMde)lb@gmaétﬁylsuTﬂaﬁamﬁuogbwzac afcid7 4@ Moced@s G. The
zed vi ocedure Mt ive 4- L

Cfuf‘% BLOAEE AV i TF Ey JOERE RPBe- ‘%P@# LVl Py et (rghisey 2 gpyridin-2-
yl)hed)-4L (@ ndbuty ik thy BB iedzahide: tM3 @219 hoBav)*.

yl sul f onyl ) net hyl ) benzoi ¢ aci d. 114 of the nixture

of 44(4-nmethyl-4H 1, 2,4-triazo

yIsquinyl)nethyl)benzoic acid and

4(ﬁ4 net hyl-4H 1 4-triazol - 3- yIsquoNyI)nEthy ) benzo
Exgngplebq7q  3-ghl@resV- ééb@}ﬁq)r@-é (pgldng-ﬁap@pyl) 4-(N-(2-morpholinoethyl)methyl-

4- chl or o5 e yithHédadia¥! ) ani line via Procedure G The

m xture was seperated on reverse phase HPLC to give

N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-((4-nmethyl-4H1, 2

,4-triazol -3-yl sul finyd) nmethyl)benzam de. M5 (Ql)

452.3 (M. 15Exa 18
N- (4-chl oro- 3- (py&i dj | ) phenyl)-4-((4-nethyl-4H 1,
2,4-triazol -3-ylsu ny hgﬂ)benzanide Cl 20114

mg of the mixture of HN

4((4-methyl-4H1, 2, 4-tri azol | sul finyl)methyl)benzo
ic acid and 44(4-

met hyl-4H 1, 2, 4-triazol - 3-yl sul t hyl ) benzoi c
acid was coupled to 75 ny of 4sgchl hé o

(pyridin-2-yl)aniline via Procédire GfJThe m xture was
separated on reverse phase HPLC to give
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-((4-nethyl-4H 1,

1. 2Z2lg & 4- (2 (ﬁﬂ&l)eﬂ%d)‘{ﬂ(ﬁ[iﬂolﬁ%%ﬂg)lwtgwl odmpzesbsfec W (8l to 334 mg of
e

methyl(%c@wﬂr(sle@yksb%rﬁa@m)bznwse ohé iy L BMEped gl ip thsngicppwave at
1508 k13D RERGAMTAE real¥3n2RQRIIRARRBRE 1#%99&66@&9%& with water, dried

over Magnesium Sulfate, filtered, concentrated to give crude methyl 2-chloro-4-(N-(2-
morpholinoethyl)methylsulfonamido)benzoate. 476 mg of methyl 2-chloro-4-(N-(2-
morpholinoethyl)methylsulfonamido)benzoate was hydrolyzed via Procedure M and purified by
reverse  phase HPLC to yield 460 mg of  crude 2-chloro-4-(N-(2-
morpholinoethyl)methylsulfonamido)benzoic acid. 100 mg of 4-chloro-3-(pyridin-2-yl)aniline
was coupled to 2-chloro-4-(N-(2-morpholinoethyl)methylsulfonamido)benzoic acid via Procedure
G. The crude product was purified by reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(N-(2-morpholinoethyl)methylsulfonamido)benzamide. =~ MS (Q1) 549
(M)".

Example 168  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-(methylsulfonylmethyl)benzamide
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Cl 300 nmg of nethyl 3-(brononethyl)benzoate was
reacted via Procedure 0 to give nethyl 3-

w@ pwbhdssul f onyl net hyl ) benzoate. 230 ng of et PgI/US2009/040165
3- (et hyl sul f onyl et hyl ) benzoate was 5reacted via
Procedure Mto give 3-(ngthylsul fonyl nmethyl)benzoic

acid. 75 ng of 4-chlprp-3 yridin-2-yl)aniline was
coupled to 3-(nethyksul t hyl ) benzoic acid via
Procedure G The cru pr ct avas purified by reverse

phase HPLC to yield pure N-(¥=Xch)oro-3
-(pyridin-2-yl)phenyl)-3 -(net ul fonyl met hyl ) b
enzam de. Ms (Ql) 401 (M. 10 Le 182
N-(4-chl oro-3-(pyridin-2-yl)pheny{) {26 met hoxy- 4-
(et hyl sul f onyl met hyl ) benzam de Cl ns 900 ng of
2- met hoxy- 4- nmet hyl benzoic acid was brom nated via
Procedure N to afford 4-
410(1bg ondimethily? )neﬁy]@éﬂhﬂ%}&bﬁﬂa&diydro@@édﬂvia PQeduie ®fand purified by ISCO

R G N L 0 1 s S S

(mﬁaoxgaaibdﬁgl)@fmeﬂhyﬂmmm bwd dooled to O°C in 2 mL of THF before a solutlon of
| or o-3- (pyr.idin-2-vyl )pﬁgnyl) 2- nethoxybenzam

26%&%@ é%&%%ediﬁf SOWIB’&EUW@ WoS adkded Spnirser i g By b4t vat %&mquenﬂy

renﬁk’@ﬁ endHB Gedc@od ivab AtiRd 8 room temperature until reaction stalled out at ~50%
(4-chl oro-3-(pyridin-2-yl)phenyl) - 2- nmet hoxy- 4-

conen%%f Ry st % gﬂaﬁwww )A¢ i e aq@en@@fﬁ gl of ;- THF was added

R0BBrekB3ice bath was removed Upon completlon the reaction was re-cooled to 0°C
4-chl oro-3-(pyrid fpheny 4-(1- (et hyl sul fon

andyquymhpﬁi/watbéﬂ dﬁ@W% W@@}gﬂmm@ww@%wmﬂﬂbﬂ Acetate

andhe organic layer was then extracted once with bicarbonate solution and brine, dried over
Magnesium Sulfate, filtered and concentrated to give methyl 4-(hydroxymethyl)-2-methylbenzoate.
220 mg of methyl 4-(hydroxymethyl)-2-methylbenzoate was cooled to 0°C in 5 mL of DCM before
adding 260 mg of Triphenylphosphine and 395 mg of NBS. The reaction was concentrated and
directly purified via ISCO Combi-Flash to give pure methyl 4-(bromomethyl)-2-methylbenzoate.
255 mg of methyl 4-(bromomethyl)-2-methylbenzoate was reacted via Procedure O to give methyl
2-methyl-4-(methylsulfonylmethyl)benzoate. 250 mg of  methyl 2-methyl-4-
(methylsulfonylmethyl)benzoate was then hydrolyzed upon heating to 45°C for 1 hour via
Procedure M to give 2-methyl-4-(methylsulfonylmethyl)benzoic acid. 202 mg of 4-chloro-3-
(pyridin-2-yl)aniline was coupled to 2-methyl-4-(methylsulfonylmethyl)benzoic acid via Procedure
G. The crude product was purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yl)phenyl)-2-methyl-4-(methylsulfonylmethyl)benzamide. MS (Q1) 415 (M)".

Example 169  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-methylmethyl-

sulfonamido)benzamide
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75 nmg of 4-chloro-3-(pyridin-2-yl)aniline was coupl ed

to 93 ng of 4-(1-bronvoethyl)benzoic acid via Procedure
WE20098%8n3) of PCT/US2009/040165

4- (1-bronoet hyl )-N-(4-chl oro-3-(pyridin-2-yl)phenyl)be

nzam de was 5reacted viagProcedure O and purified by

reverse phase HPLC tp _givVv ure
N-(4-chloro-3-(pyridin,
2-yl ) phenyl) - 4- ( 1- (methyl foryl)ethyl)benzam de. M

(QL) 415.3 (M. Exanple 184H yl Cl
4-(4-chl oro-3-(pyridin-2-yl)ph car banoyl ) benzyl (net
hyl ) phosphinate 10 CI 0 H P-0 -~90 ng of
4- (bronomet hyl ) - N- (4-chl or o- 3- (pyxj dim- 2-yl ) phenyl ) ben
zam de was reacted with 45 [LI., of diethyl
met hyl phosphonite in the m crowave at 120C for 5
m nutes. The reaction was l1l5evaporated to dryness and
78 puof bi@oktibye never se (@itasiemidRibonite waic\nddddus 800hH yf methyl 2-chloro-

A BRI Psrsnun ik SERYY P slisA RepHSTIHYS S odeoe
Theéreadon (e 429 exXtMhted in Ethyl Acetate twice with saturated bicarbonate and once
with brine, dried over Magnesium Sulfate, filtered and concentrated to give crude methyl 2-chloro-
4-(N-methylmethylsulfonamido)benzoate. 295 mg of methyl 2-chloro-4-(V-
methylmethylsulfonamido)benzoate was hydrolyzed via Procedure M to yield 249 mg of 2-chloro-
4-(N-methylmethylsulfonamido)benzoic acid.

1000 mg  of  4-chloro-3-(pyridin-2-yl)aniline =~ was  coupled to  2-chloro-4-(V-
methylmethylsulfonamido)benzoic acid via Procedure G. The crude product was purified by
reverse phase HPLC to yield  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-
methylmethylsulfonamido)benzamide. MS (Q1) 450 (M)".

Example 170  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((2-oxopiperazin-1-yl)methyl)benzamide

Cl

Z
@]

HN

500 mg of methyl 4-(bromomethyl)benzoate was reacted with 480 mg of ters-butyl 3-
oxopiperazine-1-carboxylate and 1 g of Cesium Carbonate in 9 mL of DMF at 45°C. Upon
completion, the reaction was extracted in Ethyl Acetate 2 times saturated bicarbonate, dried over
Magnesium Sulfate, filtered and concentrated to give fert-butyl 4-(4-(methoxycarbonyl)benzyl)-3-
oxopiperazine-1-carboxylate. 613 mg of tert-butyl 4-(4-(methoxycarbonyl)benzyl)-3-
oxopiperazine-1-carboxylate was hydrolyzed via Procedure M to give 4-((4-(tert-butoxycarbonyl)-

2-oxopiperazin-1-yl)methyl)benzoic acid. 200 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled
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Exanpl e 185
N- (4- chl or o- 3- (5- (hydr oxynet hyl ) pyri di n- 2-yl ) phenyl) - 4
wo gevettogbs ul f onyl 20net hyl ) benzam de WO PCT/US2009/040165
2009/ 126863PCT/ US2009/ 040165 CI 75 mL of
to Q%(#:;{P I"Pg{llt(p galilgj Inﬁll) ér%(l él%érgzé )me odgoﬁ(\é%%g Vlg quocedure G. The
crufRy @ﬁﬁldd:tr @asBextﬂ'aDteB %ld%gwﬂfl saturated b1carb0nate in Ethyl Acetate drled over

e e e e e L T e

yl)ﬁhhhylaar@ﬂoglgbeaﬂﬂ) $-beopiRaeine Qrcawasylst. MNedCl aas ﬁfb‘d@lﬁaitly added to

ratu n ter
Cru%lde?f”fabé“y&u | d‘f(é ﬁ@"‘i"é @W%HE:XHB n@arg &If?gn@/ fe‘i’“’%&ramel
car@xtyraa:cmdcoacetntrme@ tMeivB the Ryl sAEet M(@chﬂﬂ’b% @J‘Sfﬂ@lﬁJ«ZCyl)phenyl) 4-((2-
yers were conbined, dried over Magnesium Sul f a

OXOP}He’Eaé]Peldylg?f‘éth&:)B?f%WdF at'Be TRt e mm(lzd ERIOFSE shase HPLC to give
purBi Ng@&h&@%l-d)gﬁ(ﬁﬁ’-tljyl‘)bﬁ‘en?@MQ(Z - fip8Ezinf yl)methyl)benzamlde MS (Q1)
chloro ni trophenyl ) nicotinic acid was
42@%& rified with 10 3.1 nL of 4N HCL in Dioxane in 20
nL of MeOH. The reaction was concentrated and
subj ected to basic workup, dried over Magnhesi um
Sulfate, filtered and concentrated to give nethyl

hl t Bt hyl
B e R Ph b L P Ele (Pl T
2.1 g of ylihethylibedza@ideor i de and 1 nlL of HCL in 25 nL of
Et OH. Upon conpl etion, EtOH was concentrated and the
reaction was extracted with Ethyl Acetate and water
with TEA to decrease 13&nulsions. The organic |ayer
was dried over Magye |fate, filtered and
concentrated to gi\e/Cride/ neghyl
6-(5-an1no-2-ch|oropHenyI) i gotinate. 296 ng of nethyl
6- (5-am no-2- chl orophenyl ) ni i nate was coupled to
266 nmg of 4-(methyl sul fonyl )Jdbenzoic acid via

Procedure G To 518 ng of net 6>A- chl or o- 5- (4-
(et hyl sul f onyl net hyl ) benzam do) nyN)ni coti nat e at
0OCin 20 nL of EtOH was slow y adde 20 640 ng of

Sodiun1Borohydride The reaction was subsquently

o dierEn e el Bt i - ERTR RSl R b leporiperin 1

yhihay@beimiddr ivas aided Magne séfuPuStthatiehydd i a{nﬂeﬂ €, mg of Sodium
Trlé,\]oe{;)&? ntra r[\a_je(laqql&[ﬁg{)}r A egH 1\4 Drl\?\/er ﬁer COQ&%ISGEOHH%Lecl;eaCtIOH is extracted

once &Em(bhaédfoﬁaw Rt thnk llpmyldmtaze Mhéd&h@ﬂMl émﬁlrsatfhwl cs:»u&ei@ated and
ﬁylneth yl )b _enzam de. A) 1 E 25 n?
purifigg by reverse phase HPLC to g1ve pure N-(4- chloro 3-(pytidin-2- yl)pheny )-4-((4-methyl-2-

oxo@rp@?azﬁhl ))anfib-tlﬁrl)()@ﬁzﬂiﬁidl%)’MSQQ(1H35f§ romet hyl ) ni coti nam d
o ) phenyl) ni cotinate WD 2009/ 126863PCT/ US2009/ 040165

Example 172 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4,5-dihydro- 1 H-imidazol-2-

ylamino)methyl)benzamide

170



10

15

20

F F 200 ng of net hyl

6- (5-am no- 2- chl orophenyl )ni coti nate was treated with
WQ®12d863 of 2-net hyl-6- (trifluoronethyl) ni cRET/H8009/040165

chloride via Procedure D and purified by reverse phase

HPLC to give 5Spure cl

6-(2-chl oro-5-(2-nefhyl-8&(trifl uoronmethyl)nicotinamd

o) phenyl ) ni coti nat &, 450 (M. Exanpl e 187

N- (4-chl oro-3-(5-(h oxyrgt hyd ) pyri di n- 2- yl)phenyl) 2

-met hyl - 6- 10(trifl uoronmet H{tXni ¢bti nam de C F

To 110 ng of nethyl

6- (2-chloro-5-(2-methyl-6-(tri

o) phenyl ) ni cotinate at 15 0C in

slowy added 148 ng of Sodi um Bor ohydy, de. The

reacti on was subsquently refl uxed ﬁ%‘ q hour unti |

conpl ete, quenched with water and extracted w th Ethyl

Acetate. The organic |ayer was dried over Nhgnesium

Sul fate, filtered concentrated and pur
100 ey §§ B*ﬁaézg,ldﬂpg-@ t éa]él Vb fb—éﬁn@nomethyl) -2- chloro—N (4 chloro-3-(pyridin-2-

yl)ﬂ}&eﬁﬁ)b@ﬁﬂa&m vors (readtday Wi 1y wet &y amalhyhrm%lﬂd)amg%lé S-almethyl—

6-(trifluoromethyl)nicotinam de g
lH(pmazolggn(E;(QQrpﬂJ( of QEA in 500 uL of DMF in the mlcrowave at 150°C for 5 minutes.

Th%\%lflée ﬁah&ﬁ Qs cé&eﬂtfﬁ%hxld%gg%ﬁ%hﬁﬁéﬂ ll))ﬁfelaerge Mlal@lﬁﬁﬂ@ ) yield 2-

[-6- (trifluoronethyl)nicotinamd
chloro-N-(4- chloro 3- (pyrldln— -yl)phenyl)-4-((4,5-dihydro-1H- 1m1dazol 2-

ylamino)methyl)benzamide. MS (Q1) 440 (M)".

gor onet hyl ) ni coti nam d
w{ of Et OH was

Example 173 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4,5-dihydro- 1 H-imidazol-2-

ylamino)methyl)benzamide

Cl

Zx
O

HN

NH

100 mg of the crude HCI salt of 4-(aminomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
was reacted with 80 mg of 1-(4,5-dihydro-1H-imidazol-2-y1)-3,5-dimethyl-1H-pyrazole and 110 pL
of DIPEA in 1 mL of DMF in the microwave at 150°C for 5 minutes. The crude product was
concentrated to dryness and purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-((4,5-dihydro-1H-imidazol-2-ylamino)methyl)benzamide. MS (Q1) 406 (M)".

Example 174  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((pyridin-2-ylsulfonyl)methyl)benzamide
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WD 2009/ 126863PCT/ US2009/ 040165 Cl F F 120 ng of

6-(2-chloro-5-(2-nethyl-6-(trifl uoronethyl)nicotinamd
W@ baeegb3 ni cot i nat e was PCT/US2009/040165

hydr ol yzedvi aPr ocedur eM 112ngof 6- ( 2- chl or o- 5- (2- net hy1l

-6- 5 (trifluoronethyl)ncotinam do)phenyl)nicotinic

acid was coupl ed to Mthylam ne Hydrochl oride via

Procedure G and pur fi/reverse phase HPLC to give

pure N-(4-chloro-3-{5N 0

(et hyl car banoyl ) pyri di n- 2Ht-xXphenyl) - 2-net hyl -6- (trif

| uor onret hyl ) ni coti nam de Ms ( 449 (M. 10 Exanpl e

189

2-chl oro-N-(4-chloro-3-(pyridin- _bphenyl)-4-((2,2,2

- trifluoroethyl am no)nmethyl)benzamydg. C NH F \(F F

15 To 24.9 g of 2-chloro-4-(nmethoxy£arbonyl ) benzoic

acid and 2 nL of Sulfuric Acid in 3 mL. of DCM was

added i sobutyl ene gas at -78C until the solvent was

saturated and capped off securely. Let go several days
500amg rop oretttyé Appenombmetbyldhedzoats- wasokactad wirlgpyrisifeo)-diol via Procedure Q.

260&@%?%&%1Qg&gﬁ%{k%ﬁﬁhﬁo{)@’étﬁg?oﬁh%’%ﬁ{éWa AbERGhH PY Eﬁrg{ 2&’ Live methyl

at e an I car oona gnesi um
4-((pylidie2-yésmlfonyl)methyl)benzoate. 275 mg of  methyl 4-((pyridin-2-

ylsulfonyl)methyl)benzoate was hydrolyzed via Procedure M to give 4-((pyridin-2-
ylsulfonyl)methyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-
((pyridin-2-ylsulfonyl)methyl)benzoic acid via Procedure G. The crude product was purified by
reverse phase HPLC to yield pure N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((pyridin-2-
ylsulfonyl)methyl)benzamide. MS (Q1) 464.1 (M)".

Example 175  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-methylmethylsulfonamido)benzamide

Cl

Z
@)

HN

o)
N_H;O

/

500 mg of methyl 4-(methylamino)benzoate was cooled to 0°C in DCM with 270 uL of Pyridine
before 260 pL. Methanesulfonyl Chloride was added dropwise. Reaction was allowed to warm to
room temperature and stir overnight. Solvent was concentrated and the crude material was
dissolved in Ethyl Acetate and extracted with 0.1N NaOH solution twice. Crude material was dried
over Magnesium  Sulfate, filtered and concentrated to give methyl 4-(N-
methylmethylsulfonamido)benzoate. 698 mg of methyl 4-(N-methylmethylsulfonamido)benzoate
was hydrolyzed via Procedure M to give 4-(N-methylmethylsulfonamido)benzoic acid. 100 mg of

4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(N-methylmethylsulfonamido)benzoic acid via
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20 concentrate to give 31.4 g of 1-tert-butyl 4-nethyl

2-chl oroterephthalate. 3.35 g of 1-tert-butyl 4-
WOoreaonst268@3 chl or ot er epht hal at e was hydrol yzed vP@EI/US2009/040165

Procedure M 2.5 g of 4- (tert but oxycar bony1) - 3-

Problp RGP TREAE AR SRR SRS b i oI R ghtoros
(pytidinPHF) phas 1) alddedcttdylopthyse fondinelo) beezabmideh M@ 1) 416.3 (M)
subsequently renoved and the reaction was stirred at

roomtenperature until reaction stalled out at -50%
conplete by TLC. The 25reaction is re-cooled to 0C and

ExERE: | e TWOmED06] IEBa4PeT LG D0 DAL BB o ghey ez
renoved. Upon conpletion, the reaction is re-cooled to
0C and quenched with 3N HC1 dropw se. The aqueous
| ayer was extracted tmo times with Et hyl Acetate and
the organic | ayer wg he(1 € tracted once with
bi car bonate sol uti omtafid Brine,o dri ed over Magnesi um
Sul fate, filtered and concept+atedrto give tert-butyl
2- chl oro- 4- (hydr oxynet hyl ) benzgate. 564 ng of tert- 5
butyl 2-chl oro-4-(hydroxynet hy 2nzoate was cooled to
0C in 5 nt of DCM before addi ng 6650ny of
Tri phenyl phosphi ne and 417 ng of NB\S Reacti on was
concentrated and directly purified via | SCO
Combi - Fl ash to give pure tert-butyl

1. 2% SLGERs 4k AXNETEL D Whd p{%ﬂlﬁﬁ%ﬁ%la Beddedi® 10F 100 mg of 4-chloro-3-
tert-butyl 4- ronnnethy@% 2-chl orobenzoat e was

(pyridigetdgnifing s, goupled fof || ¢lbmege toh ahlirinad-(PienPvBtypegzoic acid via
Progéda{:ee@ us & R % z)flf' HhrofB- 40(%r0tn§)'h{e tl\y t4 -chloro-3-( n%yrldln -2- %l)phenyl%benzamlde

loro-4-7(2,2,2-trifluoro thy am no) net hyl ) bénzoa
WaS/vaseaqt@dt vieat Brdcodiieh @N teCEivien Zj)rgmaﬁ\é@alhloms@(mdm 2-yDphenyl)-4-

o RIS ORAFO R BB UL PR3 A ey o s
brohog¥a{4eahin: &3 {(pyyridird?-phishoyyl)- &t thyleil fsag mebylcerhntide. 78S Q1) 4812

f
nglchloro-4-((2,2,2-trif|uoroethylanino)nethyl)benzoic

acid via Procedure G. The crude product was purified

by reverse phase HPLC to give pure

2-chl oro- N-(4-chl oro-3-(pyridin-2-

Exe},ﬁhp)lepmnyd.X@H 14,2 ;r&,za IyldifinoneetyhyW-andhie)-08pin benzam

i de. § 1@ . 15 Exanpl e 190

2-chloro oy g mies (pyridin-2-yl)phenyl) - 4- (net hyl
sul fonyl net hyl ) benzam de CI  203.01 g of tert-butyl

4- (br ononet hyl ) - 2- chloropenzoate was reacted via

Procedure 0 to give tert” but yl
2-chl or o- 4- (et hyl t hyl ) benzoate. 1.2 g of
tert-butyl 2- chloro\ ( yl gul f onyl net hyl ) benzoat e

was treated with 10 nL of 4 1 in D oxane at 45C and

concentrat ed upon conpletion t ive crude
2-chl or o- 4- (et hyl sul f onyl et benzoic acid. 775 ng
of 4-chloro-3 -(pyri din-2-yl) il i°ne was coupled to

1 g of 2-chloro-4- 25(nethyl sul fonyl net hyl ) benzoic

acid via Procedure G The crude pr Tt was purified

by reverse N

phaseHPLCt ogi vepur e2-chl oro-N- (4-chl oro-3-(pyridin-2-y

| ) phenyl) -4- (nethyl sul fonyl met hyl ) benzam de. M5 (Ql)
50043@ e Mmetl0 Bk dngrh@nctlyl)benzoate was reacted with 4H-1,2,4-triazole-3-thiol via

Proae re hlSQE J(Igé{ﬁyl qll (?4/—? 1 ¥|4)t8azop¥1 thlg)n(eﬁgfﬁ)pgnz%‘fe was guq)]sequently

reacted via Procedure R to give an approximate 1:9 mixture of methyl 4-((4H-1,2,4-triazol-3-
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WO 2009/ 126863PCT/ US2009/ 040165 CI 100 ng of
6-chl oro- N- (4-chl oro- 3-(pyri di n-2-yl) phenyl ) ni coti nam
waleomazsssact ed wi t h net hanesul f onanmi de and 108CT/L$2009/040165
of
~tert-B t &4
s Bbai Ll IR st AT 2B ba R M SRR he
mixt@ac bf o467vvag omchydrblatceld vieo Mooeress Mand ivei #i(eids- hy4 triazol-3-

yls@%ﬁ{nieﬁ?y@ %%élc Fﬁ\b r"‘P{Hg ﬁ@é)’ w §) grhaéﬁkﬁlgls%fonyl)methyl)ben201c acid. 107 mg

of theradihiyle ot U(GIRANDR d @niaXo LDV isil ARyl phecthyWber(zQlt JackiGdd GM)4.H-1,2,4-triazol-3-

192, . o s :
yls@lgc%%%ﬁ&,emcr PES oY% 1299l Kyl PEnel( SeRpioat @y adipgpppyyline via
Probé'&u?e‘@lmg Qﬁ)}/thl)eb)@e@?s%'grad&i &4 rev@& ﬁfﬁs@HPLC to give 4-((4H-1,2,4-triazol-3-

% | oro-3-(pyridin- 2§/I(g?hen](ﬂl\bpen
ylSLEﬁmlHl@thMé)sN & ?}B‘Pféé <P¥fld4152 Pyphesyl nmlie MSAQL} #3857

via Procedure P. The reaction was evaporated to

dryness and purified by reverse phase HPLC to yield

4-((1H1,2,4-triazol -1-yl)nmethyl )-N-(4-chloro-3-(pyrid
Exafg%@my 1) phgny? ) hensE it fonMindd @ V320N 16M3- (pFREF 2B Reny!)-

4- ((1H 1bezanide i azol - 1-yl ) met hyl ) - N- (4-chl or o- 3- (pyri d
i n-2-yl)phenyl )benzam de WO
2009/ 126863PCT/ US2009/ OA(f:(|)165 Cl

/
\N o)
HN

?
S=

o

=
HN\?N
107 mg of a mixture of 4-((4H-1,2,4-triazol-3-ylsulfinyl)methyl)benzoic acid and 4-((4H-1,2,4-
triazol-3-ylsulfonyl)methyl)benzoic acid was coupled to 75 mg of 4-chloro-3-(pyridin-2-yl)aniline
via Procedure G. The mixture was seperated on reverse phase HPLC to give 4-((4H-1,2,4-triazol-

3-ylsulfonyl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. MS (Q1) 454.3 (M)".

Example 179  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methyl-4H-1,2 4-triazol-3-ylsulfinyl)-

methyl)benzamide

Cl

Za
O

HN
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88 ny of

4- (bromonet hyl ) - N- (4-chl oro- 3- (pyri di n-2-yl ) phenyl ) ben
wQa000dzss8ems coupled to 40 [LI., of 1H 1,2, 3-trPERUE®09/040165

via Procedure P. The reaction was evaporated to

dryness and purified by reverse

5phaseHPLCt oyi el d4- ((1H 1, 2, 3-triazol -1-yl)nethyl ) - N-(
5004mg holf @aredry 8 4{jpymbaitthylbenyohephanyicrddewiziatincenyl-Ms 1(2(3tyiazole-3-thiol

vin e 8049y S P h A A o' Wi mbypenaoac wes

subktqpytitigz@dctell-vialiyernm tRhil Ql%edﬂZa@modﬁqa@ 1 9 #xtiig o®nethyl 4-((4-methyl-

e LRI P O AT T SR VAR LS

ylslafo%ylgihmlmﬂzolﬂek FI)hE azLR ofi7a0 Bngﬁ@diyﬂlelﬁed Vil @rdce&ﬁé MO give 4-
evapor at ed jy ss_and purified by re
((44 B}?&g&“ﬂﬂi’@é ‘rtrlaz%} 3@11%11 nyl)methyl)benzoic ac1d and 4-((4 methyl 4H 1,2,4-triazol-3-

ylsb¥dadh BbthQiRnid QMH' dit 1y Zngy o} Rﬁbe Whre4 48 45(&1&1&3 1w}t lrtiriazol-3-

razol 1- 1 met hyl ) benzam de.
yls@%@lhwﬁ}y Sbaggic ac1d and 4-((4-methyl- 4H 1,2, trlazol 3 ylsulfonyl methyl)benzmc acid

waﬁc&%i’eﬁ"tgyﬁaﬁgldfh éﬁll&r@@t(@% N AisR! 8% ProsedRy 'd. dirhs %11Mure was
enyl ) benzam de 009/ 126863PCT/ US2009/ 040165 Cl

sepw@teﬁg)nolfeverse phase HPLC to give N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methyl-4H-

- r ~2-yl)phenyl) ben
l’z’ggén%g%glq‘g%lh&?t%%énﬁadg R/[S3(%Q(1 ¥ jéj azoI e via

Procedure P. The reacti on was evaporated to dryness

and purified by reverse 5phase HPLC to yield

4- ((1H pyrazol -1-yl)nethyl )-N-(4-chl oro-3-(pyridin-2-y
Exdpbh Ry | Vaénbklar Heyridin-2-yl)phenyl)-4-((4-methyl-4H-1,2,4-triazol-3-ylsulfonyl)-

methyl)benzamide
Cl
/)
\ N O
HN

2

S=0
=N

—NN

114 mg of the mixture of 4-((4-methyl-4H-1,2,4-triazol-3-ylsulfinyl)methyl)benzoic acid and 4-((4-
methyl-4H-1,2,4-triazol-3-ylsulfonyl)methyl)benzoic acid was coupled to 75 mg of 4-chloro-3-
(pyridin-2-yl)aniline via Procedure G. The mixture was separated on reverse phase HPLC to give
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methyl-4H-1,2,4-triazol-3-ylsulfonyl)methyl)benzamide.
MS (Q1) 468.1 (M)".

Example 181  N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-(methylsulfonylmethyl)benzamide
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M5 (QL) 389.3 (M. Example 196

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(nethyl sul fonyl m
we@ehyhlassxoti nam de 10 CI 1.2 g of 6-nethyl ni BOL/URE009/040165

acid was brom nated via Procedure N to give

6- (bromonet hyl ) ni cotini cgacid. 75 ng of

4-chl oro-3-(pyridin-2-yl )aniline was coupled to 87 ny
of 6-(bronnnethy|)n<§§§¥ﬂ§:2ﬂ5 acid via Procedure E
145 ng of 6-(bronone ) >N (40chl oro-3- (pyridin-2-

yl) phenyl ) ni coti nam de was M ted via Procedure 0 and
purified by reverse phase HPLC yield pure

N- (4-chl oro-3-(pyridin-2-yl)ph A6- (et hyl sul f onyl m
et hyl ) ni coti nam de. M5 (Ql) 402 (Mp?220 Exanple 197

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4- (N hydroxycar bam
i m doyl ) benzam de WD 2009/ 126863PCT/ US2009/ 040165 Cl

3OON Ilﬂlgo()_fl methyl 3-(bromomethyl)benzoate was reacted via Procedure O to give methyl 3-
(methylsulfonylmethyl)benzoate. 230 mg of methyl 3-(methylsulfonylmethyl)benzoate was
reacted via Procedure M to give 3-(methylsulfonylmethyl)benzoic acid.

75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 3-(methylsulfonylmethyl)benzoic acid
via Procedure G. The crude product was purified by reverse phase HPLC to yield pure N-(4-
chloro-3-(pyridin-2-yl)phenyl)-3-(methylsulfonylmethyl)benzamide. MS (Q1) 401 (M)".

Example 182  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methoxy-4-
(methylsulfonylmethyl)benzamide

Cl

900 mg of 2-methoxy-4-methylbenzoic acid was brominated via Procedure N to afford 4-
(bromomethyl)-2-methoxybenzoic acid. 100 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to
132 mg of 4-(bromomethyl)-2-methoxybenzoic acid via Procedure E. 211 mg of 4-(bromomethyl)-
N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methoxybenzamide was reacted via Procedure O and
purified by reverse phase HPLC to yield pure N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methoxy-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 431 (M)".

Example 183  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1-(methylsulfonyl)ethyl)benzamide
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HN 240 ng of 4-chloro-3-(pyridin-2-yl)aniline was
coupl ed to 207 ng of 4-cyanobenzoic acid via 5
wee@oaeliss: G To 445 ny of PCT/US2009/040165
N- (4-chl oro-3-(pyridin-2-yl)phenyl) - 4-cyanobenzam de
and 2.5 nL of DIPEA in 19 nL of EtOH was added 793 ny
Hydr oxyl am ne Hydrochloriye . and heated to 60C unti |
reaction was conpl ete. , @o vent was subsequently
evapor at ed, extract ed W th water in Ethyl
Acetate, dried with Magnesit
concentrated. The crude produc
reverse phase HPLC to give pur

145 (N
10hydr oxycar bam m doyl ) benzam de. N%\?Ql) 367.4 (M.
Exanpl e 198

N- (4-chl oro- 3-(pyridin-2-yl)phenyl) - 4- (N-net hoxycar bam
75 gl odf @yth)obe Brzaidche? - @hanilinbibds cdiplddNo 93 B0y 1efromoethyl)benzoic acid

. N (4-chlorq-3-(pyridin-2-yl)phenyl)-4-(N: hydraqx r bam.
Vla?meaw? bé%%é‘?ﬁ %e‘“@?“&‘lfgf\g’ dv @6%13@3%‘%“%{5@?}% enzamide was
readdd¥a MeocedurdT aafl pdiNidiaPHewas phhoWPLCad¢ed puld V-p1nerdorbB-(pyridin-
2—y8[r)hoerr31¥f\ln)—§l—e(l—(methylsulfonyl)ethyl)benzamide. MS (Q1) 415.3 (M)".

Example 184  ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzyl(methyl)phosphinate

Cl

Z
@)

HN

90 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was reacted with 45 pL
of diethyl methylphosphonite in the microwave at 120°C for 5 minutes. The reaction was
evaporated to dryness and purified by reverse phase HPLC to give pure ethyl 4-(4-chloro-3-
(pyridin-2-yl)phenylcarbamoyl)benzyl(methyl)phosphinate. MS (Q1) 429 (M)".

Example 185  N-(4-chloro-3-(5-(hydroxymethyl)pyridin-2-yl)phenyl)-4-(methylsulfonyl-

methyl)benzamide
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addition of 33 [LI., of dinmethylsulfate. The ice bath
was renoved and reaction was stirred at room 20

W@ eospae@siire for 1 hour. The reaction was subseCUESL009/040165
evaporated and extracted with water twi ce in Ethyl
Acetate, dried with Magnespum Sulfate, filtered and

concentrated to yield pure 4- chloro-3
-(pyridin-2-yl)phen -4 hoxyc arb
am m doyl ) benzam de. Q 81 dM. 25Exanple 199

N- (4-chl or o- 3- (4- (hydr oxymet higN
-methyl -6- (trifluoromethyl)nico
2009/ 126863PCT/ US2009/ 040165 7g L of
(4-met hyl pyridin-2-yl)zinc(ll) bromdg was reacted
with 4 g of 1-chloro-2-io0do-4- 5 nitrobenzene via
Procedure B. To 300 ng of
2-(2-chloro-5-nitrophenyl)-4-nethylpyridine in 1.5 nL

75 oiL 3l($-ueihglppddid-2vwagins(lovirymidel ded B&2edmyitbf4 Shuf om':th) 2-iodo-4-

nitiibtnpdne S B GRsNE ol 28 B R b e s 4o Pilag in 5 mL

of uElEE Atia vebis s1otv8 ddaed 2.e9¢ bf Orofich (HHﬁOﬂde:ﬁ@luﬁe Ileacyleﬁ waB&irred for
extracted 3 tines with Ethyl Acetate.

sevpral RGUES fpun (BT Uty FP‘@HIGGV drevREg as F‘(fﬂ?g %ﬂlﬂlﬁ? the reaction and

thefahlhetoﬁi Rderand KPR fidtewlitt Ethgl N&tade. (ih&&lgﬁﬁ@l'ag’ers wtf combined,
nitrophenyl)isonicotinic acid. 300

dricgl. ( ove Mgy (SEpReniltsTS ofné otCPl?ﬁe%m’éfifjl diowagive  6-(2-chloro-5-
nitlﬁ;'i'ﬁeg?brfl\i/éé)g%c%ihh 7@4591g ks (()2 cf¥ro %Mn’f@eﬁ}r‘)n&%é‘&qd Whs 1Qerified with

H at 55C for hours. he reacti on was

3.1 pgnefeiht Gt ie @ianane wZBjndcefddeQld E%Psfue@ctlmwwm@ﬁrﬁfé@l agglsgipjected to
a 1 | 1 a a 1VC 1M . -(2- TO-
b s%@t&ﬁsﬁ' Hﬁ@d%uelf ﬁ%&es fuln Shﬁgtgq‘lé% q@ Q&ESM %{1?@% RILO 3%13166 n‘g chloro

[ 2-(2-chl of 0- 5-ni t rophenyl )i soni coti nate '
5-nigfop hasy higapotinate 2 68 & higerf owliyhb{3-dpdredylitrephomiDoiint wasweested with

2184&?%%QH¥%&B %g(ﬂEHR; %ﬁgLﬁﬂ%%on conp%etlon(%gggh&llﬁOHWas

conconeedtndtiedeatidn vheexteacd with lad Aextatcaot edtenviith T decrease

eml 518rtlsa ¢ 3 %m J el wa\éfvl ({I‘le% OVer Mag dmeu(l:nr §1ﬁ§a§e % r]@g 'im concen@aﬁed to give
ani ¢ Ié@ ried over

yridin-2-yl)phenyl)-2
m de WO

gnesi uny
cruﬂe Iﬁlﬁhﬁd 6&Mmﬁmrﬁccﬂmw;aieﬁgd)nﬁaongateze crisde n@tolﬁyinethyl 6-(5-amino-2-
|son|co 240

nGabgfTiathGr 5 SUERTIE 25t o of e rad i Bpepls acid via

Prod&tsird r eatGed wit h ZIQ)4 [ Ll518 of mg of methyl 6 (2 chloro-5-(4-

(melg?y&ylth lh@etbxgl)b? ng;lﬂ%clo 1?2{ %%:(Lgqu 20 m S 811’ Et%?—l was slowly added
6402mg 3t Sk Bor5h§((ﬂ-1déTETlliB’r$a<ﬁ0ﬁ t)vﬁst §dbbt@1éﬁ[pﬁ%ﬂﬁéie)1 fdrQ tobN@iiil Bomplete,
phenyl )i soni coti nate at in nmL of EtOH was

quegflm Vi aaka 2l st ngoﬁtbﬁfh @%ﬁt%y dricdganhdayer was dried over

Ma@%@ﬁhﬂ QRGP SOeeREd A 8Lk Rhyf Verst PRARIHIRE dolgive pure N-(4-
npl et e, quenched Wth water and extracted with é

chl?i@ét(ét(bvdrwwe@w@@md@ 3 élwnxkh%(ra@hwlf@vsémetm&%@mﬁ MS QD)
4319uvipt e, filtered, concentrated and purified by

reverse phase HPLC to give pure

N- (4-chl oro- 3- (4- (hydr oxynet hyl ) pyri di n-2-yl ) phenyl) -2

- 25met hyl -6- (trifluoronethyl)nicotinam de M5 (Ql)

422.1 (M. Exanple 200
Exaxpletléoh| 6K DelBorp Py ingithyl-B-(yiflnploaxihihnidetinamidaiphenyl hiontylage

m de) benzam de
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WO 2009/ 126863PCT/ US2009/ 040165 CI 300 ng of
4-chl oro-3-(pyridin-2-yl)aniline was coupled to 270 ng
W@B004A42686F obenzoi c acid via Procedure G To 52BCHyS28H9/040165
N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-nitrobenzan de
in2.5n of 5 HC1 in 10 n.pf EtOH was added 1.3 g of
Tin (I'l') Chloride ard s y_at 55C. Upon conpl eti on,
the reaction was con ] extracted with Ethyl
Acetate in water emul si ons. The
organic layer was dried over MY i yum Sul f at e,
filtered and concentrated to give /;
4- am no- N- (4-chl oro-3-(pyridi n-2-
100 ng of 4-am no-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzam de was r
[LI., of Methanesul fonyl Chloride and 90 [tt 10 DI PEA
in 500 [LI., DCM The reaction m xture was evapor at ed,
ZOOSMEJO?%%I B@S BaRbo- Méﬁq{%}@gﬁgﬂiﬂak@@% Rk dRiH fﬂSe}g; By 2-methyl-6-
reverse phase HPLC to
(trlﬂp((rqm@]aﬂlmc@ngayé Slg,lpmdjq ia Qtquz(erﬂq]a ﬁyq_})umﬁed by reverse phase HPLC to give

purg @Eggf%lo%&% fﬁ?ﬁ% h?f% gﬁh@&&ﬁé@lﬂﬁtotlﬁﬁnﬁ(ggﬁenﬁ%c&ll}{%e MS (Q1) 450

(MN- ( 4- chloro 3-(pyridin-2-yl)phenyl)-4-(1-nethyl et hyl su
| f onam do) benzam de CI 151 ngy of
4-am no- N- (4-chl oro- 3-(pyridin-2-yl)phenyl)benzam de
was reacted mﬁth 105 [LI., of 20propane-2- sulfonyl
Exacmgol 0{g7de c larroe _(/\é ydT I ng}h Qdo n—& %I)%heP 7 —met gg—l c
wor kup cOnﬂmﬂmﬁaBﬂhmﬂumumdéled by reverse phase HPLC
to yield
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(1-nethyl et hyl su
| f onam do) benzam de. MS (QL¥l 430 (M. 25Exanpl e 202
N- (4-chl oro- 3- (pyridin- any 1) - 4- (et hyl sul f onyl m
et hyl ) benzam de MQ 2009/ 3 CI{U82009/040165

To 110 mg of methyl 6-(2-chloro-5-(2-methyl-6-(trifluoromethyl)nicotinamido)phenyl)nicotinate at
0°C in 5 mL of EtOH was slowly added 148 mg of Sodium Borohydride. The reaction was
subsquently refluxed for 1 hour until complete, quenched with water and extracted with Ethyl
Acetate. The organic layer was dried over Magnesium Sulfate, filtered, concentrated and purified
by reverse phase HPLC to give pure N-(4-chloro-3-(5-(hydroxymethyl)pyridin-2-yl)phenyl)-2-
methyl-6-(trifluoromethyl)nicotinamide. MS (Q1) 422.1 (M)".

Example 188  N-(4-chloro-3-(5-(methylcarbamoyl)pyridin-2-yl)phenyl)-2-methyl-6-

(trifluoromethyl)nicotinamide
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Cl 1 g of nethyl 4-(brononethyl)benzoate was reacted
via Procedure 0. 2.77 g of nethyl 4- 5
w@ pwbhdssul f onyl net hyl ) benzoat e was hydr ol yzedP@Ii/8S2009/040165
Procedure M 1 g of 4-chloro-3-(pyridin-2- yl)aniline
was coupled to 1.15 g of Cl
4- (et hyl sul f onyl nmetdyl )k ig acid via Procedure G
\ to basic workup and

I&opropyl acet ate and

Et her to yield HN
N- (4-chl oro- 3-(pyridi n-2-yl) pheny - (et hyl sul fonyl m
et hyl ) benzami de. M8 (QL) 401 (M. \10 Exanpl e 203

4- (4-acetyl pi perazin-1-yl sul fonyl) - 4-chl oro-3-(pyri
di n- 2-yl ) phenyl ) benzam de Cl 15 ¥ ¢ of

4- (chl orosul fonyl ) benzoic acid was reacted with 646
[LI., of 1-(piperazin-1l-yl)ethanone via Procedure H.

12075111%9 &f (4(2%11'1(93(5 Q- (§ n{eﬁl)HS @hﬂu(?roﬁﬁ!st)lﬁﬁhé()'tlﬁﬁm\ﬂ@)%h&@ﬂﬂl:&glate was

hydsedggeg| piper aFiresedury| sMf onyl ) Hénzomg acifd \G-@-chloro-5-(2-methyl-6-
(tr1gllﬁogﬁggw&uc@uﬁ‘ﬁqd@b‘ﬁe’ngrl')rﬁgotlmé Jcﬁi’@fﬁssgoum%@%@ hjfﬁlr}%rﬁlﬁe Hydrochloride

via4Pfodedarety | gidpeviamdn by - yehveed fodimse 1 HPNC( 4o chiveormyred-\-(yahioro-3-(5-
(m%g}g(%gqa}eﬁloglg@%ﬁ%l—Q—Q%ﬂ%@ﬂ—ﬂ%‘emﬁ—gt%aorgtgél%g)nﬂm{immde. MS (Q1) 449

(MN- (4-chl or o- 3- (pyri di n- 2-yl ) pheny1) - 4- (4- ( 2- hydr oxyet h
yl ) pi perazi n- 1yl sul f onyl ) benzam de 25 WO
2009/ 126863PCT/ US2009/ 040165

Example 189  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((2,2,2-

trifluoroethylamino)methyl)benzamide.

Cl

Z
O

HN Cl

NH F

To 24.9 g of 2-chloro-4-(methoxycarbonyl)benzoic acid and 2 mL of Sulfuric Acid in 350 mL of
DCM was added isobutylene gas at —78°C until the solvent was saturated and capped off securely.
Let go several days at room temperature and re-cool to —78°C before removing cap. Concentrate
solvent, extract with Ethyl Acetate and bicarbonate, dry with Magnesium Sulfate, filter and
concentrate to give 31.4 g of 1-tert-butyl 4-methyl 2-chloroterephthalate. 3.35 g of 1-tert-butyl 4-
methyl 2-chloroterephthalate was hydrolyzed via Procedure M. 2.5 g of 4-(fert-butoxycarbonyl)-3-
chlorobenzoic acid was was cooled to O°C in 25 mL of THF before a solution of 19.5 mL of 1M
BH;-THF complex in THF was added dropwise. The ice bath was subsequently removed and the
reaction was stirred at room temperature until reaction stalled out at ~50% complete by TLC. The

reaction is re-cooled to 0°C and another 19.5 mL of BH;-THF is added dropwise before the ice
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cl 1 g of 4-(chlorosul fonyl)benzoic acid was

reacted with 615 [LI., of 2-(piperazin-1-yl)ethano
wor@ImRe@seedure H 75 ng of PCT/US2009/040165

4-chl oro-3-(pyridin-2-yl)aniline was coupled to 125 ng

f 2hy o .
ot b P T SRR e BB o g e 3N

dropyise. eThdf cheplh;alsﬁzr was extracted two times with Ethyl Acetate and the organic layer

v Sy bier o o BePit Sffid Py b BRSEich it sure

ﬁltc(r@.)nd&%ice&trét% to dibExariutye 228ro-4- (hydroxymethyl)benzoate 564 mg of tert-

butg Zn Ahioro ﬂ&gmrqgﬁ‘gﬁybge:ﬁlg%#ﬁ %@) %p (r1] X‘Bé Cgm %?m{] ytd B8f\(/[yl§)ef(§e aclldlng 665

mg‘bf (rﬁbh@g/@mbﬁla@ Yihd PENEOHLNBS| BReMsn eQEdneshtMietl And@ifectly purified
peridi n-4-ol via Procedure

VMS%%Q%) %laflby} BijF Ruts_fgrputy] F.cw@r%@w@wﬁ‘éwr%emﬁta g7 mg of

ter@utyt 4%141@9%%@%1)( DIcRRFJbEhAatd Was b Et@WHM DEDZRNGor&ShataMindin DMSO
Procedure purified by reverse phase HPLC to
Vlayrququrq\f( h1Rg of ’6’3 bu’(yb%—lchloro -4-((2,2,2-trifluoroethylamino)methyl)benzoate was

tredidd v&gt‘h%/ Ly I@ﬁnyﬁq) 'D‘}o;i(aﬁe ha)fdlifp?y Qll)l(p c@ﬁée%a??\%[ to %Ve 2- chloro 4-((2,2,2-

enzam de

-yl's nyl QL anmpl e
tﬂf@%ewlemr@hn%m)bsnzepwiddl A0 i Yrshiony 1 pygiding2-haniline was coupled

20 ;J%?ég%d%g&?ggg%g%}ﬁg%kﬁaﬁﬁm%enzm acid via Procedure G . The

crude product was purified by reverse phase HPLC to give pure 2-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-((2,2,2-trifluoroethylamino)methyl)benzamide. MS (Q1) 454.6 (M)".

Example 190  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide
Cl

Z
@)

HN Cl

3.01 g of fert-butyl 4-(bromomethyl)-2-chlorobenzoate was reacted via Procedure O to give fert-
butyl  2-chloro-4-(methylsulfonylmethyl)benzoate. 1.2 g of tert-butyl 2-chloro-4-
(methylsulfonylmethyl)benzoate was treated with 10 mL of 4N HCI in Dioxane at 45°C and
concentrated upon completion to give crude 2-chloro-4-(methylsulfonylmethyl)benzoic acid. 775
mg of  4-chloro-3-(pyridin-2-yl)aniline was coupled to 1 g of 2-chloro-4-
(methylsulfonylmethyl)benzoic acid via Procedure G. The crude product was purified by reverse
phase HPLC to give pure 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 435 (M)".

Example 191  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(methylsulfonamido)nicotinamide
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a o 1 g of 4-(chlorosul fonyl)benzoic acid was

reacted with 616 [LI., of 2,6-dinethyl norpholine via
woe@eaelisse H 75 ng of 4-chl oro-3-(pyridin-2- yPQEOB10097¢40165

was coupled to 120 ng of 4-(2,6-

5di met hyl nor phol i nosul f opyl ) benzoi ¢ acid via Procedure

G and purified by rexerse ase HPLC to yield

N-(4-chloro-3-(pyridin, henyl) - 4- ( 2, 6- di net hyl nor

phol i nosul f onyl ) benzany de. () 486.3 (M. 10Exanple
HN

207
N- (4-chl oro-3-(pyridin-2-yl)ph )-4-(3,5-dinethyl pip
erazi n-1- vyl sul fonyl)benzam de QLN,§-NNH 0" \W\ 0
151 g of 4-(chlorosul fonyl)benzoig &acbd was reacted
with 570 ng of 2, 6-di net hyl pi perazine via Procedure H
75 nmg of 4-chloro-3-(pyridin-2-yl)aniline was coupl ed
to 119 ng of 4-(3,5-
100di gt hofl pd-gesradi-@-dhioyd-3gpyirdiinyd }lbzﬂlﬁﬂﬂ)nﬂzoﬁmm’ida/l @as reacted with

roc ure G an rifi er.se HPLC, t o
methanes 0&@1{11416 c R 1@% ?g?s/rle%/t W@lw—%—gﬁﬁwﬁﬁn%l glmegl_yl -perhydro-
1,3didehihekihofne® Vid ZitrBeedure V. S Thé oyt kducesz and d@wetﬁ@te@@)dryness and

485. 4 . 20 Exanple 208 | .
Purr@e€4-béf§n'¥’é%s-es-p@ﬁ§???%ﬁlr€ 2191 §i5heRYe) Mathlost fympidper-dnhenyl)-6-
(mdidsurtb SMid R dORARR AN IA® 1) 403 (M)

Example 192 4-((1H-1,2,4-triazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

Cl

ZN
@)

HN

N
/R

!

88 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to 45 mg
of 1H-1,2 4-triazole via Procedure P. The reaction was evaporated to dryness and purified by

reverse phase HPLC to yield 4-((1H-1,2,4-triazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)benzamide. MS (Q1) 390 (M)".

Example 193 4-((1H-1,2,3-triazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
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WO 2009/ 126863PCT/ US2009/ 040165 CI ,S-NN 0--11\/ 0 1

g of 4-(chl orosul fonyl)benzoic acid was reacted wth
wGI®nepsed 1- et hyl pi perazi ne via Procedure H. 7BCTjS2909/040165

4-chloro-3-(pyridin-2-yl)aniline was coupled to

4- (4- et hyl pi perazin-1- {yl sul fonyl)benzoic acid via

Procedure G and purified reverse phase HPLC to
yield N (4-chloro- \
3-(pyridin-2-yl)phenyd) - - ephyl pi perazi n- 1-yl sul f on

yl). M5 (Q1) 485 (M. Exanpl
N-(4-chl oro-3-(pyridin-2-yl)phg
ul fonyl ) benzam de 10 Cl 1
4- (chl orosul f onyl ) benzoi c acid
of tert-butyl piperazine-1 -

1) -4-(pi perazin-1-yls
as &acted with 931 ng
I\T\a

88 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to 40 pL of
1H-1,2,3-triazole via Procedure P. The reaction was evaporated to dryness and purified by reverse
phase HPLC to yield 4-((1H-1,2,3-triazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)benzamide. MS (Q1) 390.1 (M)".

Example 194  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((3,5-dimethyl-1 H-pyrazol-1-
yl)methyl)benzamide

Cl

Z
O

HN

70 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl )benzamide was coupled to 50 mg of
3,5-dimethyl-1H-pyrazole via Procedure P. The reaction was evaporated to dryness and purified
by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((3,5-dimethyl-1 H-pyrazol-
1-yl)methyl)benzamide. MS (Q1) 417.3 (M)".

Example 195  4-((1H-pyrazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
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car boxyl ate via Procedure H 75 ng of
4-chl oro-3-(pyridin-2-yl)aniline was coupled to 150 ng
W®12009526863 PCT/US2009/040165
4- (4- (tert-butoxycarbonyl) pi perazin-1-yl sul fonyl ) benzo
ic acid via Procedure G The crude product was
subj ected to basic kupyconditions, treated with TFA
to renove the Boc g{oup—4 purified by reverse phase
HPLC to yield N o)
N- (4-chl oro-3-(pyridin-2-ylhptenyl) - 4- (pi per azi n-1yl su
| fonyl )benzam de. M5 (Ql) 457. 2 M. 20 Exanple 210
N- (4-chl oro-3-(pyridin-2-yl)ph )-4-(N-(2, 2, 2-
trifluoroethyl)sul fanmyl)benzam de_y
2009/ 126863PCT/ US2009/ 040165 Cl g of
4- (chl orosul fonyl )benzoic acid was reacted with 500
[tt of 2,2,2-trifluoroethanam ne via Procedure H 60
70 1 004-(Hemabthahydy-8-({-phloiodh-(pyRdiy2)y@phdnyhecnnasid€ oaydoapled @ 36 mg of

92 of 4- 2, 2- : .
lipy lia??q? U@r%&#ﬁg)zf’suITg%FFBWﬁ“b‘%"}?ZﬁEYF%OT%{E‘f & fynsst aubBHiEd gy reverse
pha@l\f GIILI:DGEF fyliedl gb%’ll—[—@%ﬁﬁ E%fplﬁilét;iﬂ%—wkl%ﬂbzb—_‘)(ﬁl(lil_@'tiging—yé)pher}y%)})enzamide.

-CNnl or 0- o- rrain-2z- en -4- , 2, 2-1ri u

MS&P&HS&A (i\@gl farrgzl ) benzam’yde.pl\/s {Ql) 470 (M.

10Exanpl e 211

2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-sul fano

yl benzamde C ,S-NH2 0" \\ o
Example 196  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(methylsulfonylmethyl)nicotinamide

’

Cl

Z
@)

HN
L_o
Sﬁ
\

1.2 g of 6-methylnicotinic acid was brominated via Procedure N to give 6-(bromomethyl)nicotinic
acid. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 87 mg of 6-(bromomethyl)nicotinic
acid via Procedure E. 145 mg of 6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)nicotinamide was reacted via Procedure O and purified by reverse phase HPLC to yield
pure N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(methylsulfonylmethyl)nicotinamide. MS (Q1) 402
(M)".

Example 197  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-hydroxycarbamimidoyl)benzamide

184



10

15

20

25

A solution of 818 ng of SodiumNitrite in 13 nL of

wat er was added dropwi se to a solution of 2g 15 of
WOoreaobAt268d3 ami no- 2- chl or obenzoate in 5 nL of HACHN00%5040165

m. of AcOH at OC. The reaction was renoved fromthe

ice bath and stirred at poomtenperature for 15

m nutes. Sinultaneously a lution of 460 ng of Copper
[l Chloride D hydrate I of water was added to a
saturated sol uti on ot—sul disoxi de gas in 10 nL of

AcCH at 0C. The cool ed sol uthNo
Chl oride and sul fur dioxide gag
the re-cooled initial solution
Nitrite. The reaction was warnmed toroom tenperature
and stirred until gas no | onger g ONMﬁd The reaction
was filtered through celite and poured into a beaker
of stirred icewater until a yell oworange solid
crashed out. The icewater solution was filtered thru a

Buchner funnel to collect the nethyl
240pmg HIf g el ogo-Bdpirishio S bl dndling| Yaseqorplad éo BY e aigpiftagyanehgazoic acid via

| W 3( -
L
DI it i0onL of E@Hﬂwas 2&led 792 Mgdtilduexiy bminsf Hytimeblviide il daG#{to 60°C

o B SuBAE LSoeRE FORLSE0d it

in thyl dentarcadreed, with sgnetiad Stilfate diltpret] Ia,ndsatnuemataedl The crude product was
purg'llega{)bogegf%e al%qla%e S%ﬁ/ﬂgél \Ijté) N%e?ﬁ?}lrlélml\gﬁ—cfh & s- (pyr1d1nei—3%9phenyl) 4-(N-
hyRexybdroantimddos ibdhaamiyd. DdR zQBt367.4TVT . ng of net hyl

2-chl oro- 4-sul f anoyl benzoate was hydrol yzed vi a

Procedure Mto yield crude 2 chloro-4-

sul f anoyl benzoic acid. 75

pyri ne was. coup| ed t 1 .
Exa&rp?ecb% Né“% lem%ﬂpéfﬂil é@?‘hpﬁ i)r"b(évrf%}ws éﬁaamwdgygbenggmde

Procedure G The crude product was purified by reverse
phase HPLC to yield
2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-sul fano
yl benzam de. M5 (cn,‘arz . 10Exanpl e 212
N-(4-chl oro-3-(pyri oy {phenyl) - 4-(piperidin-4-ylm
et hyl ) benzam de CI 75 ng ofn
4-chl oro-3-(pyridin-2-yl)anili was coupled to 125 ngy
of 4-((1l-(tert-
but oxycar bonyl ) pi peri di n-4-yl ) met\hyl ) benzoic acid via
Procedure G The crude product *%eated with 4N HC1
i n Di oxane, evaporated and purified by reverse phase
HPLC to yield N-(4-

1001 Islflgleﬁi pﬁé—%ﬁ%wgq{péﬂ%n%@é)% mjzl) (Nélggfgﬁ%( ceagI di nldoyl%enzaml?de was

coo?ed(lh ot or NG (nﬁL dfmienase. 35 (yofi2tli MaC(2H why ﬂbl\e]méﬂl&ed4ol(ld’tﬁifby|dropw1se

add?tyolnfo?qgnkd? dlmenI% ?snlfate %16 ice bath was removed and reaction was stirred at room

cont ai ni ng Copper |
as slow y added to
taining 20 Sodi um

temperature for 1 hour. The reaction was subsequently evaporated and extracted with water twice
in Ethyl Acetate, dried with Magnesium Sulfate, filtered and concentrated to yield pure N-(4-
chloro-3-(pyridin-2-yl)phenyl)-4-(N-methoxycarbamimidoyl)benzamide. MS (Q1) 381 (M)".

Example 199  N-(4-chloro-3-(4-(hydroxymethyl)pyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
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HN 20 4.2 g of nethyl
2-chl or o- 4- (et hyl sul f onam do) benzoate was hydrol yzed
wor@ImRe@eedure M 1 g of PCT/US2009/040165
4-chloro-3-(pyridin-2-yl)aniline was coupled to 1.35 ¢
of 2-chl oro-4-(nethyl sul fonam do) benzoic acid via
Procedure G The crude product was purified by reverse
phase HPLC to yiel H hl or
25(4-chloro-3-(pyridin )
do) benzam de. M5 (Ql)
2009/ 126863PCT/ US2009/ 040165
N- (4-chl oro- 3-(pyridin-2-yl) pheny
1) benzam de C 75 ng of N
4-chloro-3-(pyridin-2-yl)aniline coupled to 78 ng
of 4-(1H i m dazol -1-yl)benzoic acid xtfa Procedure G .
The crude product was purified by reverse phase HPLC
to yield N-(4- chloro- 3

S yridin-2-yl)phenyl)-4-(1Him dazol - Ka?b enzam de
75 f ((ml)ethglpgrl(gn-(zh)ﬂ)zmg_@l) k@@aﬁpw@sz‘g@ted wit g of 1-chloro-2-iodo-4-

I 0] \Y/ Oyl / 4= :
mtrgl)i(e(fl%ng v Pll'oéei‘hbn:‘e%yrfg S%? Q%ydif;%gﬁ%;&gﬁg&%[%}b 44nc(t1%f1lg%q{ne in 1.5
mL of Sulfuric Acid was slowly added 362 mg of Chromium (III) Oxide and the reaction was

nyl) 4- (et hyl sul f onam
o0

Ble 214
4- (1H i m dazol -1-y

stirred for several hours at room temperature until complete. Icewater was added to dilute the
reaction and the aqueous layer was extracted 3 times with Ethyl Acetate. The organic layers were
combined, dried over Magnesium Sulfate, filtered and concentrated to give 2-(2-chloro-5-
nitrophenyl)isonicotinic acid. 300 mg of 2-(2-chloro-5-nitrophenyl)isonicotinic acid was
esterified with 750 uL of 4N HCI in Dioxane in 10 mL of MeOH at 55°C for 16 hours. The
reaction was concentrated and subjected to basic workup, dried over Magnesium Sulfate, filtered
and concentrated to give methyl 2-(2-chloro-5-nitrophenyl)isonicotinate. 259 mg of methyl 2-(2-
chloro-5-nitrophenyl)isonicotinate was treated with 200 mg of Tin (II) Chloride and 500 uL of HCI
in 10 mL of EtOH. Upon completion, EtOH was concentrated and the reaction was extracted with
Ethyl Acetate and water with TEA to decrease emulsions. The organic layer was dried over
Magnesium Sulfate, filtered and concentrated to give crude methyl 2-(5-amino-2-
chlorophenyl)isonicotinate. 240 mg of methyl methyl 2-(5-amino-2-chlorophenyl)isonicotinate
was treated with 204 pL of 2-methyl-6-(trifluoromethyl)nicotinoyl chloride via Procedure D. To
100 mg of methyl 2-(2-chloro-5-(2-methyl-6-(trifluoromethyl)nicotinamido)phenyl)isonicotinate at
0°C in 5 mL of EtOH was slowly added 135 mg of Sodium Borohydride. The reaction was
subsquently refluxed for 1 hour until complete, quenched with water and extracted with Ethyl
Acetate. The organic layer was dried over Magnesium Sulfate, filtered, concentrated and purified
by reverse phase HPLC to give pure N-(4-chloro-3-(4-(hydroxymethyl)pyridin-2-yl)phenyl)-2-
methyl-6-(trifluoromethyl)nicotinamide. MS (Q1) 422.1 (M)".

Example 200  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylamide)benzamide
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158 g of nethyl 4-am no-2-chl orobenzoate was di ssol ved

in 16 mM. of MeOH, 8 m. of H20 and 8 niL of
w@omveanssat ed hydrochloric acid and was t hen cROl/Es2009040165

0O C. Asolution of 3.9 g of sodiumnitrite in 15 nl.

of H20 was added dropw sg over 30 m n. The reaction

was stirred at 0 C for, anNadditional | h. The cold

di azonati ng m xt ure{Wwag f@: to a solution of 13.8 g

re<ind0 m. of H20 at 50-60

C. The reaction was heated th&«%{5 C for 2h and

nmoni tored by 20 TLC until conp . The m xture was

cooled to 25 C and extracted ethyl acetate. The

conbi ned organic extracts were waghédow th brine,

dried (My504), and concentrated. Purified by silica

gel chromat ography (0-10% et hyl acetate/ hexane) to

af ford net hyl 2-chl oro-4-
300 mtghﬁwaﬂcsrber(pyriﬂmylyt)mm)ebmsz o@ipkd th 250! mig o6 B-nixtob2nicgacid via

Progdufianylo S0 o 8- 4 PaPrslyedrBonBEHD By LR Sy B o ES . of

HCl 1 40nIvbf EIDHEIIEQ Hda'elael 32g55161aﬁ UII)CIEhlcmdétaﬂd Qirvd St m@t a'goﬂ &@mpletion,
70 C for Upon c;nplet the m xture was

thetfsa%n &as Ofmez%@/@ ShissiseTy Us5dub AsA6EGH HHer Yk rT BA to reduee
em@Giball. f1ihe @rgaﬂic e BwiYdrich evadatichds@m Sif1fald fillerEidnd cbi®ntrated to give

solid was filtered and washed with H20 to give

4- aan@HY &@I%Qﬁépm%—ﬁaﬂfaﬂpl@nzg&u& 3 1@0 gmgf of 4-amino-N-(4-chloro-3-

(pyaaﬁlztmpﬁerﬂﬂ)ﬁg{z&ﬁ]ras QRe 2O Gmﬁ%b dirl &F MGhiHesuPfony @hlonde and 90 uL
furic acid- hanol was refl uxed under nitro

DIP&tArrﬂs pheme PeM. 3F¥he Afacten guFfeENYsaeyaoeraist. suhiecie é@tha%}ﬁ workup
conﬁ]t?&héj b p&rg'leﬁibyolfev u aPIYX@f H@ﬂ@etg ﬁa&i N @%hfo?@ §! l(ﬁﬂnrdgl 2-yl)phenyl)-4-

m xture was I ne wi t'h sodi um hydrdg
Onﬁhm%@h@m%md@hﬂmexﬁcéé$éﬂDW@%ﬂﬂbthyI acet at e. The
organi c layer was washed with brine, dried (MSO),
and evaporated to yield nmethyl 2-chloro-4-
nercaptobenzoate 80 ng of isobutyl ene oxi de was

Exal:_:p oce Srg %oa I‘lglfl ysil)pgé)nefﬁl o(:]e me%)?eiho}h or?a%glg(ﬁf)/eln%amlde
nethylpropylthlo)benzoate 190ngof net hyl 2- chloro 4-(2-h
ydroxy-2- 10 nethyl propyl t hi o) benzoate was hydrol yzed
via Procedure Mto g | or o- 4-(2- hydr oxy- 2-
nmet hyl propyl t hi 0) be 160 ng of
2- chl or 0- 4- (2- hydr oxy opyl t hi 0) benzoi c acid
was reacted via procedure RIN-&X gi ve
2-chl or o- 4- ( 2- hydr oxy- 2- net hyl prepyl sul f onyl ) benzoi c
acid. 60 ng of 4-chloro-3-(pyr e52-yl)aniline was
coupled to 2-chl oro-4- (2-hydrox ~ 2820
met hyl propyl sul fonyl ) benzoi c aci d viNa_Procedure G The
product was purified on reverse phage
15HPLCt oyi el d2- chl oro- N- (4-chl oro-3-(pyri di n-2-yl ) phen
y1) - 4-(2- hydroxy-2- nethyl propyl sul fonyl ) benzam de. M5

151( %) of M7 &miho-(W-chloro-3-(xidimpl-@)pRdify1)benzamide was reacted w1th 105 pL of

L S A R RN s B v

evaporated, subjected to basic workup conditions and purified by reverse phase HPLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1-methylethylsulfonamido)benzamide. MS (Q1) 430 (M)".

Example 202 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide
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Cl 150 ng of (R)-styrene oxide was reacted wi th mnethyl
2-chl or o- 4- ner capt obenzoate via Procedure S to afford

W@ R)ooneishy | PCT/US2009/040165
2-chl oro- 4- (2- hydr oxy- 2- phenyl et hyl t hi 0) benzoate. 190
ng of (R)-nethyl- 25
2-chl or o- 4- (2- hydr oxy- 2- phenyl et hyl t hi 0) benzoate was
hydrol yzed via ProcedureCMto give (R)-2-

170 mg of (R)-2-chlog dcgoxy 2-

phenyl et hyl suI fonyl ) ben20| c ac'
4-chl oro-3-(pyridine-2-yl)aniliwe s coupled to (R -
2 -chl or o-4- (2 -hy dr oxy%phenyl e thy
sulf ony 1)b enz oi ¢ acid via Procedure G The

product was 30purified on reverse phase HPLC to yield

- 2-chl -N- (4-¢chl - 3- i di n-2-yl)ph - 4- (2-
el 5 R BT SR Sy PH A Pt RS ol ety .
(me(tMsulfoM@n@tﬁﬁﬁfeﬁ&@ﬁﬁﬁa?CE&ﬂidﬁ&@@9{aQ4@ék:615re Brangl & 4201170m 3 (pyridin 2-

S)-2-chloro-N-(4-c fy i n-2- yl)phenyl)

Yl)ﬂ’i‘g}ﬂ’red‘k‘;? cgup&wetﬁw lét%)ﬁ ‘é(}vﬁrﬂaﬁivf Wélﬁ%tambaezosc 514 Xig bl G. The

cruh@r@d&?*va@sui)j%@teﬂr% Rkic GRikuptand %ﬁys@ﬁiz@tﬁw%@$ 1"Re@6 beHopropylacetate
with met hgl 2-chl oro- 4- mer capt obenzoat e vi a Procedure
andgEther to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide. MS

(Q1) 401 (M)".

Example 203 4-(4-acetylpiperazin-1-ylsulfonyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

Cl

Z
O

HN

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 646 uL of 1-(piperazin-1-yl)ethanone via
Procedure H. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 125 mg of 4-(4-
acetylpiperazin- 1-ylsulfonyl)benzoic acid via Procedure G and purified by reverse phase HPLC to
yield 4-(4-acetylpiperazin-1-ylsulfonyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. MS (Q1)
499.4 (M)".

Example 204  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-(2-hydroxyethyl)piperazin-1-
ylsulfonyl)benzamide
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to afford (S)-nethyl

2-chl or o- 4- ( 2- hydr oxy- 2- phenyl et hyl t hi 0) benzoate. 230
wWorgnoof268e3 - net hyl - 2- 10 PCT/US2009/040165

chl or o- 4- ( 2- hydr oxy- 2- phenyl et hyl t hi 0) benzoat e was

hydrol yzed via Procegyre Mto give (5)-2-

chl or o- 4- (2- hydr gx

180 nmg of (5)-2- hb (2- hydr oxy- 2-

Ne4acid was reacted via Procedure

R to give (5)-2-chloro-4NZ- hydroxy- 2-

phenyl et hyl sul f onyl ) benzoi ¢ id. 60 ng of
4-chl oro- 3- (pyridi ne-2-yl) i ne was coupled to (S)-
2-chlor o -4-(2-hy dr oxy -2-p ylet hyl sul f

onyl ) benzoic acid via Proceer% G&_/Thé&_pypduct was
15purified on reverse phase HPLC to yield
(S)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-

1 g(%;jé{ &ﬁ%ros@onﬁﬁ?{én%éié afs Q0 e)d%ﬁlzgfgl Sf of y—?pif)%‘%in—?—%f?)'etganol via

Pro¢ddurc2Hc h7dmae b @dhbohi-bemridin(pylyandinn-2sydopplhe ny 15 4ng 2f 4-(4-(3-

hy(}g dgrg)ﬁ%lg[weg% gXlsﬁg%@bengoggg{%gyn}m{:%du%? hang] purlpgi by reverse phase
HPRechl ar o- 4ﬁ@@rcam{@bﬂmﬂaapﬁmﬂmayHmegM4«e(Z%jmb@&ﬁmmgbmamn1-

Yls&%yl%t h ide. 1\%] é’f)‘%bf‘,é %ﬁjﬁydr oxypropyl t hi o) benzoat e.

(R) 25net hyl - 2- chl or 0- 4- ( 2- hydr oxypr opyl t hi 0) benzoat e
was hydrol yzed via Procedure Mto give (R-2- W
2009/ 126863PCT/ US2009/ 040165
Ex&tplo13- 4N((2chmﬂ;pepyﬁalﬁgy;ll)tphé@)) e(rgagu&@@qsbnﬂgﬁlrrg of (R) -2
- chl oro-4-(2- hydroxypropyl t hi o) benzoi ¢ acid was
ylsylfonyhbegzagtiee Procedure R to give (R)-2-chl oro-4-(2-
hydr oxypr opyl sul fonyl ) benzoi ¢ acid. 298 ngy of
4-chl oro-3-(pyridine-2-yl)aniline was coupled to
(R) - 2-chl or 0- 4- (2- hydroxypr opyl sul fonyl ) benzoi c acid
via Procedure G 7fhe owii>ct was purified 5o0n reverse
phase HPLC to yi eld 0
(R)-2-chl oro-N-(4- chloro-- yridi n-2-yl)phenyl)-4-(2-
hydr oxypr opyl sul f onyl ) benzamyde. M5 (Ql) 465.1 (M.
Exanpl e 219
(5)-2-chloro-N-(4-chl oro-3-( yl ) phenyl) - 4-( 2-
hydr oxypr opyl sul fony1l) - 10ben%ﬁﬁ1ﬁﬁiér

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 506 pL of piperidin-4-ol via Procedure H.
75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 114 mg of 4-(4-hydroxypiperidin-1-
ylsulfonyl)benzoic acid via Procedure G and purified by reverse phase HPLC to yield N-(4-chloro-
3-(pyridin-2-yl)phenyl)-4-(4-hydroxypiperidin-1-ylsulfonyl)benzamide. MS (Q1) 472.3 (M)".

Example 206  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2,6-

dimethylmorpholinosulfonyl)benzamide
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86 ng of (S)-propylene oxide was reacted wi th nethyl

2-chl or o- 4- ner capt obenzoate via Procedure 15 S to
w@bdon2b868) - net hyl PCT/US2009/040165

2-chl oro- 4- (2- hydr oxypr opyl t hi 0) benzoate. 275 ng of

(5)-met hyl-2-chl or 04- (2¢hydr oxypropyl t hi 0) benzoat e was

hydr ol yzed via Procedure to give (5)-2-chloro-4-(2-
hydr oxypr opyl t hi 0) Ben2oi id. 220 ng of
(5)-2-chloro-4-(2-h 0X opy?t hi o) benzoi c acid was

reacted via Procedure R toHYyi¥
(5)-2-chl oro-4-(2-hydroxyprop
70 ng of 4-chloro-3-(pyridine
to (5)-2-chloro-4-(2-hydroxypropy gul fonyl ) benzoi c
20acid via Procedure G The produgst s purified on
reverse phase HPLC to yield (5)-2-chloro-N
(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxypropyl su
| fonyl ) benzam de. M5 (Ql) 465.0 (M Exanple 220

1 g( ®) 4-(¢h{otesotidnyh)benBoi¢ pyidi wisnre@stad ith ehg 11).- -2, @ dimethybxopiroline via

prog Bt 6 A dRtT CEaBber GeER bt e W eoapisd, o lA%mmg of 426

dineiytheorpladinsse Hatybtlenabit acidetaBrbcedurmér eaiptuolfiehzpat@sophase HPLC to

. Pr dure t 0. .af - v . .
vie. QSBRAF o2 gy T oo DEbireyleproy ingeuifpgp hgpgide. M
(Q¥4 48R3 Mydr oxypr opyl t hi 0) benzoate was reacted via

Procedure Rto give (R -nethyl 4-(2- 5

hydr oxypr opyl sul f onyl ) benzoate. 179 ng of (R)-nethyl

4- ( 2- hydr oxypr opyl sul fonyl ) benzoate was hydrol yzed vi a
Procedure Mto give . . , , ,

Exqnpfe 207 er@-ablase?r‘p?pamlP@mDﬂ’BﬁyD)%ézddm&thﬁewar.aﬂaé- ng of

ylsdtfonGie@f@rids (pyridine-2-yl)aniline was coupled to
(R)-4-(2- hydr oxypropyl sul fonyl ) benzoic acid via
Procedure G The product was purified on reverse phase
HPLC to yield (R)-N(4-ghl oro- 3-

(pyridin-2-yl)phen - 4- hydr oxypr opyl sul f onyl ) benza
mde. M5 (Ql) 431.% (M~ Exanpl e 221
(S)-N-(4-chloro-3-(pyrid 2- 1) phenyl) - 4- ( 2- hydr oxypr
opy! sul fonyl ) benzam de HN

| fonyl ) benzoi ¢ aci d.
/| ) ani/ i ne was coupl ed

2SN NH
o

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 570 mg of 2,6-dimethylpiperazine via
Procedure H. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 119 mg of 4-(3,5-
dimethylpiperazin-1-ylsulfonyl)benzoic acid via Procedure G and purified by reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3,5-dimethylpiperazin-1-ylsulfonyl)benzamide. MS
(Q1) 485.4 (M)".

Example 208  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-ethylpiperazin-1-ylsulfonyl)benzamide
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Cl 15150 ng of (S)-propylene oxide was reacted with
nmet hyl 4- ner capt obenzoate via Procedure S to afford
W@ 3)ooreashy/l  4- (2- hydr oxypropyl t hi o) benzoate. 6BOI/B#2009/040165
(S)-methyl 4-(2- hydroxypropylthio)benzoate was
reacted via Procedure R to give (S)-nmethyl 4-(2-
hydr oxypr opyl sul f opy] ) bgnzoate. 350 ng of (S)-nethyl
4- (2- hydr oxypr opyksul, e@ benzoat e was hydrol yzed via

Procedure Mto giveN o)
(5)-4-(2-hydroxypropyl sul H | ) benzoic acid. 45 ng of
4- 20 chl oro-3-(pyridine-2-yl iline was coupled to

(5) - 4- (2- hydroxypropyl sul fon enzoic acid via
Procedure G The product was puki (_ﬁvgﬁ reverse phase
HPLC to yield (S)-N (4-chl oro-Q‘O
(pyridin-2-yl)phenyl)-4-(2-hydroxypropyl sul fonyl ) benza
nide M5 (QLl) 431.3 (M. 25Exanple 222

dj
e bR B Al G B TR sl BBt T roccaure
H. CI 75 nig gof0f4 Gﬂ((rb-BG(pﬂlml’( PryDdplrel divase cayrdedd boo i-@esthydsperazin-1-
t d
iR RBr et 1§ Py T AL NG A T P D e JGRE L (Fehlor-
3-(188idinAyy 1gpheig - hyll cthylfipatadiah Fis8orly))| S (1) tés @)benzoat e
was reacted via Procedure R to give nethyl

4- (pyridin-3- yl et hyl sul fonyl)benzoate. 760 ng of
nethyl 4- (pyridin-3- yInethylsulfonyl)benzoate was
hydr ol yzed vj a Proceg

Exappde 39 qiVii4-shlotomseopiijeia &nﬁ)@hiny )rﬁ‘e@r%ﬁa&m&csrlaﬂf%;d)bﬁ@za@rde
4- chloro-3-(pyridin-2-yl)aniline was coupled to
4- (pyridin-3-yl nethyl sul fonyl )benzoic acid via

Procedure G The produé? was purified on reverse phase
HPLC to yield N (4/ch}or/o-3-(pyridin-2-

10yl ) phenyl) - 4- ( py L4 ¥1 mgt hyl sul f onyl ) benzam de.
Ms (Ql) 464.1 (M. Exanpl ey
N-(4-chloro-3-(pyridin-2-yl)p y1)-4-(pyridin-2-yl nmet
hyl sul f onyl ) benzam de CI 15

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 931 mg of fert-butyl piperazine-1-
carboxylate via Procedure H. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 150 mg of
4-(4-(tert-butoxycarbonyl)piperazin-1-ylsulfonyl)benzoic acid via Procedure G. The crude product
was subjected to basic workup conditions, treated with TFA to remove the Boc group and purified
by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(piperazin-1-
ylsulfonyl)benzamide. MS (Q1) 457.1 (M)".

Example 210 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2,2,2-

trifluoroethyl)sulfamoyl)benzamide
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1 g of 2-(brononethyl)pyridi ne hydrobrom de was
reacted with nethyl 4-nercaptobenzoate via Procedure Q
wo 0afitessd nmet hyl 4- (pyridi n-2-yl met hyl t hi 0) bePZHS209/040165
500 ng of nethyl 4-(pyridin-2- ylnethylthio)benzoate
was reacted via Procedq&e R to give nethyl
4-(pyridin-2- 20 ylneth | fonyl )benzoate. 470 ng of
nmet hyl 4-(pyridin-2-y ﬁiaylsulfonyl)benzoate was
hydr ol yzed vi a Procedure™~Mtoogi ve
4- (pyridin-2-yl methyl sul fo Q benzoic acid. 70 ng of
4- chloro-3-(pyridin-2-yl)ani)iRe was coupled to
4- (pyridi n-2-yl met hyl sul f onyl Y be 20|c cid via
Procedure G The product was purifiie n reverse phase
HPLC to yield N (4-chloro-3- (p)@m\(\pl n
yl ) phenyl) - 4- (pyri di n- 2- yInethylsulfonyl)benzanide. %)
(QL) 464.1 (M. 25 WD 2009/ 126863PCT/ US2009/ 040165
l1go 4E:’T (Eyzli!%{ﬂ%rosglflo?ylgl;(egé(%l% 32/11:1 OV 6?‘1a)(/:tf51 v&f\ilt_h SZPO dth[ %fr %2 ?ﬂuoroe anamine via
Pro@edyde) Bh e@ﬁ)yinkh)érzﬂzdﬂnrm& -(Blridin-2- ﬂ)@ll&egvasfcoupled to 92 mg of 4 (N-(2,2,2-

it A ATh ek Pl " o s s prorgsm ghose HPLC 1o

ylelﬁ- (\24adiion®3 Zpytmlﬂﬁt‘ Wyghthil 8)-0e Rznatrdluodethygsubfbmo@ jbliydamide.  MS
Kﬂﬁ gi m no- 2- oxoet hyl t hi 0) benzoate was reacted via

re Rto give nethyl

4- (2- am no- 2- oxoet hyl sul fonyl ) benzoate. 1 g of nethyl
4- (2- am no- 2- oxoet hyl sul fonyl ) benzoat e was hydrol yzed
via Procedure Mto give 4-(2- 10

ExaRifldor2- 2%petohy! kzﬁ@ﬂlér@%%rhﬁﬁlzgl)gheam d-sulmy[&nﬂﬁnde
4-chloro-3-(pyridin-2-yl)aniline was coupled to
4- (2- am no- 2- oxoet hyl sul fonyl ) benzoic acid via
Procedure G The product cwas purified on reverse phase
HPLC to yield
4- (2- am no- 2- oxoet hy
2- yl)phenyl ) benzam

A solution of 818 mg of Sodium Nitrite in 13 mL of water was added dropwise to a solution of 2g
of methyl 4-amino-2-chlorobenzoate in 5 mL of HCI and 15 mL of AcOH at 0°C. The reaction
was removed from the ice bath and stirred at room temperature for 15 minutes. Simultancously a
solution of 460 mg of Copper II Chloride Dihydrate in 1 mL of water was added to a saturated
solution of sulfur dioxide gas in 10 mL of AcOH at 0°C. The cooled solution containing Copper 11
Chloride and sulfur dioxide gas was slowly added to the re-cooled initial solution containing
Sodium Nitrite. The reaction was warmed to room temperature and stirred until gas no longer
evolved. The reaction was filtered through celite and poured into a beaker of stirred icewater until
a yellow-orange solid crashed out. The icewater solution was filtered thru a Buchner funnel to
collect the methyl 2-chloro-4-(chlorosulfonyl)benzoate precipitate and was dried for 24 hours
under vacuum. 1g of methyl 2-chloro-4-(chlorosulfonyl)benzoate was added to a solution of 2 mL

of 2M solution of Ammonia in MeOH and 970 uLL DIPEA in 5 mL. MeOH. Upon completion the
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Exanpl e 225
2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-
wWhyweoxspd opyl sul fonyl ) benzanmide CI 20 2 g of PCT/US2009/040165
2-chl oro-4-fluorobenzonitrile was reacted with
rea%tlorr{ﬁ\irvgsa otngren?rﬂl%?f? rrgcgtled \!Vl%e Pr a? ee(r:‘]‘dz gﬁ?rt%(rn?a};ef odrnﬁd g\/lth Mf'lgnesmm
Sulc; ffilteard adkt doBeentryteld Q)Xgl‘fzrrmﬁWlthhﬁ))di}é-lsmﬁdmdyfblehz@amagﬂ mg of methyl
eac Pro edure T to -chl orp-4-(2-
2-¢c lyla)r om?llggkﬁnlz?ﬁ %)\%aé n]}}glf(éyzgg %_ocieg&re 0& L%o (yleld crude 2-chloro-4-

sul@moyib@izoic 4eifl 2- Ny Ghe OR y{ohilofy3- Cﬂyhdl)lb%m)aﬂﬂhﬁe aed euplds to 91 mg of crude

5re a Proc dur
¢ O’Ef’h %}\EfgmﬁY %@Z?fﬁ% dr'ox ?’Eﬁ’ﬁ‘;‘i{u%gf oﬁ‘fl Jslerreduet yag purifigg by reverse
pha® HPLCAto yi¥i@ 2&@&03‘2@%&9@&%@%&%@&@ﬁ4 sulfamoylbenzamide. MS
chl oro-3-(pyridin-2-yl)aniline was coupled to
QB 42K{MY o- 4 4- (2- hydr oxypr opyl sul fonyl ) benzoic acid via
Procedure G The product was purified on reverse phase
HPLC to yield
2-chl oro-N-(4-chl oro3-(pyridin-2-yl)phenyl)-4-(2-hydro

EXMJ Pl@yl Wh LRB¥3- @?ﬁéﬁ@ ﬂ)%her&@ 4((%)&1&11@5: y%nétﬁ@l)be?zamlde

sulfonyl) 2 nethy bevnzaimgde CI 10 2 g of
4- br ono- 2- et hy| beRz g '{ii?
1- mer capt 0- 2- propanol vi a R
4- (2- hydr oxypropyl t hi o) - 2- et
of 4-(2-hydroxypropylthio)-2-
reacted via Procedure T to gi
4- (2- hydr oxypr opyl t hi 0) - 2- et hyl| zoNE acid. 1.0 g of
4- (2- hydr oxypr opyl t hi 0) - 2- net hyl benzoi ¢ aci d was

75 r egctdd ArshborPidpwdin-eyPertilinegi was 1®upled to 125 mg of 4-((1-(tert-

e T I R
tmmw«@m%yuﬁﬁﬁypinwyhswZﬁgnvﬂbmmIﬂﬁﬁ??zgenmaiﬂmacHBLﬂnag:k1N4¢
chl?_r“g Cée ¥r1J1n 2- é/) g (]% r%)&rl% Xvalsnzé?h 'i)lbechamléle Ms%éej;]ﬁ%) p@{;}

(2- hydroxypropylsulfonyl) 2- et hyl benzam de. M5 (Ql)
445.3 (M. 20

edure Qto afford
benzonitrile. 950 ny
hyl benzonitril e was

Example 213 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonamido)benzamide

Cl

o
HN—%;

4.2 g of methyl 2-chloro-4-(methylsulfonamido)benzoate was hydrolyzed via Procedure M. 1 g of
4-chloro-3-(pyridin-2-yl)aniline was coupled to 1.35 g of 2-chloro-4-(methylsulfonamido)benzoic
acid via Procedure G. The crude product was purified by reverse phase HPLC to yield 2-chloro-/V-
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonamido)benzamide. MS (Q1) 436.1 (M)".

193



10

15

20

25

Exanpl e 227
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxyethyls
wae kdoongdsybenzam de Cl 5 g of PCT/US2009/040165
4-fl uorobenzonitrile was used in Procedure Qwth
2-mer capt oet hanol to afford 4-(2-
25hydr oxyet hyl t hi o) benzonitrile. 900 ng of
Exadap(&2 14y d Ve Ribtoyd-(plytidip2empbenyt) r-(1 §-imidnzeldad betkamide WO
2009/ 126863PCT/ US2009/ 040165 Procedure T to give
4- (2- hydroxyet hyl t hi o) benzoic acid. 1.0 g of
4- (2- hydr oxyet hyl t hi 0) bengloi c acid was reacted via
Procedure Rto give -h oxyet hyl sul f onyl ) benzoi c
acid. 80 ng of 4- chRorg- ridin-2-yl)aniline was
coupled to 4-(2-hydrox¢%thy Hl onyl ) benzoic acid via
Procedure G The product was pukified on reverse phase
HPLC to yield N-(4-chloro-3-(py hn- 2-
5yl ) phenyl) - 4- ( 2- hydr oxyet hyl sul yl ) benzam de. MS
(QL) 417.0 (M. Exanmple 228
4-(2-(1H i m dazol - 1- yI)ethyIsquon&iﬁ N-(4-chloro-3-(p
yridi n-2- y1)phenyl)benzanide 10 AN 4 g of
4-(2- hydroxyethylth|o)benzonltrlIe was reacted via
Procedure Rto yield 4-(
75 Wd}‘f(fli‘i}]éqrﬁ'%(%d%/ %%)z)nblgﬁzwlqopplp%to B @g@f &f(1H-imidazol-1-yl)benzoic

acid KaPREOMLR DS PRGBS ARE8ds h@iffedss! ﬂétdr@gpﬁaie BPIOC @f yield N-(4-
4- (2- hydroxyet hyl sul fonyl ) benzonitrile an

chlgrgr d@ﬁlctl@r@ Bl?e@ﬁll)ﬂémﬂmﬂlﬁ@llﬂl obbshstRidaeMat(Qb) E5. 31<Ma)I
reaction m xture was allowed to warmto room
tenperature and stirred for I h. The m xture was
diluted with dichl oronet hane, washed with H20, dried

“chroma %2 ogr@glg ;ﬁ%g@%& e@fﬂﬁﬁﬁé@?heﬁ% ﬁle(%(g%ﬁg to afford

4-(2- ZonbﬁmhnethﬁEMDbgnymybenzon|tr|Ie 250 ngy of

4- (2- br onoet hyl sul f onyl ppenzonitrile was used in
Procedure P with i mdazobe.to give

4-(2-(1H i m dazol - \-yl, -@» sul fonyl ) benzonitrile. 300
ng of N 0
4-(2-(1H i m dazol - 1-yl) et hiiNs¥l f $hyl ) benzonitril e was
reacted via Procedure T to gi
4-(2-(1H m dazol - 1-yl ) et hyl su ny | gﬁzoic acid. 60
mg of 4-chloro-3-(pyridin-2-yl)akildine was coupled to
4-(2-(1Hi m dazol - 1- yI)ethyIsuI@Q@yl)ben20|c acid via
Procedure G The product was

8 g of methyl 4-amino-2-chlorobenzoate was dissolved in 16 mL of MeOH, 8 mL of H,O and 8§ mL
of concentrated hydrochloric acid and was then cooled to 0 C. A solution of 3.9 g of sodium
nitrite in 15 mL of H,O was added dropwise over 30 min. The reaction was stirred at 0 °C for an
additional 1h. The cold diazonating mixture was added to a solution of 13.8 g of potassium ethyl
xanthate in 10 mL of H,O at 50~60 °C. The reaction was heated to 65 °C for 2h and monitored by
TLC until complete. The mixture was cooled to 25 °C and extracted with ethyl acetate. The
combined organic extracts were washed with brine, dried (MgSQ,), and concentrated. Purified by
silica gel chromatography (0-10% ethyl acetate/hexane) to afford methyl 2-chloro-4-
(ethoxycarbonothioylthio)benzoate. A solution of 2.6 g of sodium hydroxide in 20 mL of H,O was
added to 5.9 g of methyl 2-chloro-4-(ethoxycarbonothioylthio)benzoate in 40 mL of EtOH The

reaction mixture was heated to 70 °C for 1h. Upon completion, the mixture was cooled to 25 °C,
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30

25purified on reverse phase HPLC to yield
4-(2-(1H i m dazol -1-yl)ethyl sul fonyl)-N(4-chl oro- 3-
W@ poppi1zhisss 2- y1) phenyl ) benzam de. M5 (QLl) 467. IPCIVPS2009/040165
Exanpl e 229
andfqlécflf%cﬁéﬁécg%ﬁ%h% #};}é‘%@%@ 4t RENHRIDY Tohe Wik &HRIQaRa (WR¥hed with
HQ ﬁﬂﬁﬁ&ZﬁﬂﬁMbﬂdﬁiﬁﬁlﬁﬁidﬂtb&bﬁB RE g oP 5@hlmsg> 4}fnercapt0benzonic acid in 40

P# % é d lﬁ? Ll} 59 d.lar j_ntrogﬁn (aﬁwsglgﬁrea{%r 3h. After

conkcéntrhtiynl pf @k h@dcﬁ(bﬁ fnﬁ)cmgcfb ) H) ﬁIlde I’HQOT wiseadded and the resulting mixture was
razo

mads IR 1 %8&9@3%% B i b P U Y sesite. The organi

1ayé?r %ﬁd\%}%dTwIﬂO W@inY,e dded( ngg(bjj pyﬁ@écdperaﬂed to yield methyl 2-chloro-4-
yl ) et hyl sul f onyl ) benzoi c acid
mer&ameamtes (PYrrdi ot Jsopptylens | ?% \R)ﬁ‘é E‘-‘ﬁ%‘i etith gmejhyl22-chloro-4-

mefcafotRUEAZO! &Aal - Yird&lih¥! s@l f apy| ARROZOhRh@C] b-Milo-4-(2-hydroxy-2-
Procedure G The product was purified on reverse phase

meﬂqpig@py]@ln?,)b@}zgate 190 mg of methyl 2-chloro-4-(2-hydroxy-2-
mefﬂiylio%p&l%)%ﬂz@ﬁ@lwa; Hggl?%)g}tazﬁ%y lVZduijlfOQJEMI]t‘) AN gwg byl c%l(go 3- (ﬁlﬂydroxy 2-

me@(]arppy]@@)g@lzmc ac1d 160 mg of 2-chloro-4-(2- ydroxy 2- methylpropylthlo)benzmc acid

wa“egcé%(ggﬁ% %M?:e(% § RthgI fﬂ}s %%ﬂ&é{}%‘qg ﬁﬂ&&% A m@%?fﬁo%g%ﬁlmﬁgf)l}eﬁimc acid.
&)mmg40(24Uﬂ@nﬁemWyhsuIanwmrbewmonmmkﬂl@JwaQChbed41d2hy¢DXy2-
metlﬁgflggo%gl%l?onﬁ)lwn&ﬁc ééiﬁltatpf!)éeﬁ&rg%}z OlT%e product was purified on reverse phase

HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxy-2-
methylpropylsulfonyl)benzamide. MS (Q1) 479.1 (M)".

Example 216  (R)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxy-2-
phenylethylsulfonyl)benzamide
Cl

Z
@)

HN Cl

150 mg of (R)-styrene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via Procedure
S to afford (R)-methyl 2-chloro-4-(2-hydroxy-2-phenylethylthio)benzoate. 190 mg of (R)-methyl-
2-chloro-4-(2-hydroxy-2-phenylethylthio)benzoate was hydrolyzed via Procedure M to give (R)-2-
chloro-4-(2-hydroxy-2-phenylethylthio)benzoic acid. 170 mg of (R)-2-chloro-4-(2-hydroxy-2-
phenylethylthio)benzoic acid was reacted via Procedure R to give (R)-2-chloro-4-(2-hydroxy-2-
phenylethylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridine-2-yl)aniline was coupled to (R)-
2-chloro-4-(2-hydroxy-2-phenylethylsulfonyl)benzoic acid via Procedure G. The product was
purified on reverse phase HPLC to yield (R)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxy-2-phenylethylsulfonyl)benzamide. MS (Q1) 527.2 (M)".
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to yield
4-(2-(4-methyl - 1H i m dazol e- 1-y1) et hyl sul f onyl ) benzon
W@ e0va268820 ng of 4-(2-(4-nethyl - PCT/US2009/040165

1H i mi dazol e-1-yl ) et hyl sul fonyl ) benzonitril e was
reacted via Procedure T to give 4-(2-(4-nethyl -

201H i m dazol e- 1-yl ) et hyl sul f onyl ) benzoi ¢ aci d.

70 ny of 4 chl oro- 3- (pyri di n- 2- yI)aniIine was coupl ed
to. 4 m
Bty SR RO R BIE REr o dedy gyl
product wan@behfabidt on reverse phase HPLC to yield

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-(4-nethyl -

i m dazol -1- yl)ethyl sul fonyl)benzam de. M5 (Ql) 481.0
(M. 25 WD 2009/ 126868PCT/ US2009/ 040165 Exanpl e 231

N( 4- chl or o- 3- (pyri ch 1) phenyl) - 44243- net hyl - 1H 1, 2

,4-triazol-1- yl)é& A onyl)benzan1de cl To a
stirred suspensi on df 10 ¢ of° t hj osem carbazi de in 100
mL of pyridine was slowy Ndted 7.8 m of acetyl
chloride at 0 C. The tenpera p¥was mai nt ai ned

5 reaction

t hroughout the addition (0 C
m xture was allowed to warm to_jsedm tedperat ure and
stirred for 16 h. 10 Evaporati®dmd gave 1-acetyl

t hi osem car bazi de. The crude 1-acetyl

t hi osem car bazi de was dissolved in 70 nL of MeOH and

119]1iig of (Sf st$iofk sk R hesicd &iith akehyWash16@f4-mueshtdenzodd VﬂL Procedure S
enpved an ue was di ssoly

to %ffﬁ)rfhgﬁ mefwlﬁmglem‘i 2 drexy thelzﬁ%wﬁiwg beggnsict | o 188 Ofﬂ@ -methyl-2-

chlJﬁ'@ll (zBb@rokﬁglghénlyré&yﬁmb)b@nM§ vhds | Hy8lo8ge e M@&Hﬁg Ne§ Bive (5)-2-
ive |-1,2,4-triazole-5-thiol. 1 of

chl@mﬁe(@thyg ToRy- %PhQWPFhaE@PEEWOtCh pef. Wi awdel ©g- %lﬂoro F-(2-hydroxy-2-
phe%?l'eﬁl&l'ﬂ%bbé}fzo@ ]acfligw%f re§89d UH‘ P?béeﬁﬁr% ER kdgi ﬁ% %)-08h16ke-4-(2-hydroxy-2-
nitric acid e reaction
Phwlﬁ‘ﬂlmlﬁ‘éfqnﬁ%b%‘?ql? %Ce(éj 0 rnglorﬁ 4@11109) t(pyaﬁmeﬁaé)ﬁmhww coppled to (S)-
t [ C t he
2 R P R Rl AR SRNE Ol et N0 The product was
purffiel t nartcweryvaghasy dbdLatoexield d Sy2-vldoro-N-(4-chloro-3- (pyrldm 2 -yD)phenyl)-4-(2-

hwﬁ}gﬁ%@%hy%hﬁlﬁ%g]l%éehg%%$§89q959nnﬂﬁsed in Procedure

Pwth 3-nethyl-1,2,4-triazole to yield 4-
(243-nethyl-1 H1,2,4-tri azo le-1 -yl)
et hyl sul fonyl )b enzonitrile . 310 ng of 4-(2-(3
Exantipéd T8l - (A#F2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)-

benzamide

Cc

140 mg of (R)-propylene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via
Procedure S to afford (R)-methyl 2-chloro-4-(2-hydroxypropylthio)benzoate. 435 mg of (R)-
methyl-2-chloro-4-(2-hydroxypropylthio)benzoate was hydrolyzed via Procedure M to give (R)-2-
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201, 2, 4-tri azol e-1-yl ) et hyl sul fonyl ) benzonitrile was
reacted via Procedure T to give 44243- net hyl -

WA 12843 tri azo le-1 -yl)ethyl sul fonyl)b enzoPCT/E81009/040165
60 nmg of 4-chloro-3-(pyridin-2-yl)aniline was coupl ed

4
Chl?—rl-o 1 (2% gmx z%’}thlff)be]ilz)oet hy 'S Cldl f onyl 300enzo$c a%fi d %)?az'ChlorO'4'(2'
hy(ﬁ’lmypl@ﬂylt}ﬁo)&nzdih eaqid oelasc treams pidr PfocelircoR rteveivs e(lpme)ro-4-(2-

hyd.H %PW{}}%S%&%X&?N 411c( ;?oml a%géf ?%giﬂg)ro% (%)yyldl)ngg—eym{m?me was coupled to
(R)\2}-chetr by l(3-bY drenyptop Pieut 2oam) k@ zoidizid @4 Prod8firdlG( Mhe pEodaswag purified

232 : e
on Nfyershi 8PSC 3T i B nigdy AR BhigHgyN -ty dr Bs o phegyD-4-(>-
lw&ﬁémwbwﬁﬁmﬁﬂMkdﬁmn&!h@ﬂ@@j&%&&@@PCT/U82009/040165 Cl

of 4-fluorobenzonitrile was used in Procedure Q
MAth 3-mercapto- 1-propanol to afford 4-(3-
hydroxypropylthio)benzonitriIe 1.8 g of
é& hydr oxy rop | t hi o) benzonitrile was reacted via 5

Exqoppdedl§ur @?‘ bmg yéchloosi-pyddiappipbyy D i dy trergpenylsulfonyl)-

aci d. 1. Zen9afibic 4- (3- hydroxypropyl thi o) benzoic acid

was reacted via Procedure Rto give 4-(3-

hydr oxypr opyl sul f onyl ) benzoi ¢ acid. 50 ng of

4-chl oro-3-(pyridi n-2- ylmanlllne was coupled to 4-

(3- hydr oxypropyl sul fanyl )kenzoic acid via Procedure G
The product was purifi everse phase HPLC to
yield O
N- (4-chl oro-3-(pyridin-2-ylh nyg) - 4 ( 3- hydr oxypr opyl
sul fonyl ) benzam de. 10Ms ( QL) (M. Exanple 233
N- (4-chl oro-3-(pyridin-2-yl)ph ; 4- (2- met hoxyet hyl s
ul fonyl ) benzam de Cl 15 o5

o

86 mg of (S)-propylene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via Procedure
S to afford (S)-methyl 2-chloro-4-(2-hydroxypropylthio)benzoate. 275 mg of (S)-methyl-2-chloro-
4-(2-hydroxypropylthio)benzoate was hydrolyzed via Procedure M to give (S)-2-chloro-4-(2-
hydroxypropylthio)benzoic acid. 220 mg of (S)-2-chloro-4-(2-hydroxypropylthio)benzoic acid was
reacted via Procedure R to give (S§)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid. 70 mg of
4-chloro-3-(pyridine-2-yl)aniline was coupled to (S)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic
acid via Procedure G. The product was purified on reverse phase HPLC to yield (S)-2-chloro-N-
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide. MS (Q1) 465.0 (M)"

Example 220  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide
Cl

Z
@)

HN
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A m xture of 500 ng of nethyl 4-mercaptobenzoate, 1.6
g of potassium carbonate, 1.2 g of 2-
whe@anzishy/ | met hyl et her and 329 ng of tetrabut yPERm82002010165
iodide in 10 nL of acetone was refluxed for 16 h. The
reaction mxture was diluted with ethyl acetate,
washed with H20 and 20 concentrated. Purified by
1008 io€ QR)gﬁbpdedinB oREt ogs agphbied Whﬁﬁ)&h}éﬂlimdrc@mbtl&bﬁé via Procedure S to

R AR ot SRR TR R A A et g (v RS

hydrh@p@gyliteo)bRnzeut@i Was reacted via Procedure R to give (R)-methyl 4-(2-

g B FOT DEN RS 120, T o g s

hyd?(ﬂ?iéﬂ di Brodddtie Ml t6 |gﬂfe 4R)- 2(mﬁ3mm&y@pﬁwlﬁmljvaﬂzbhc) m z ous Gng of 4-

chigrgy é;ﬁm%dﬂe%? 211)9(‘1211%"((:3}%(?99@?41% G ﬁé%wdf%wfaﬂeﬂ%?eﬂbbemp acid via
Pro%u?eo@rgl AR 8RIRET A/ eSBRHI0A0 LR &P Eﬁ’e%@ due @ lehQRP -N-(4-chloro-3-

oduct was purified on reverse ase HPLC to yield
(pyNdl(lzf_Z Y ipheph- 43(2(hgg}lio?(mrqapy@ulfonyl)benzamlde MS (Q1)431.2 (M)
yl ) phenyl) - 4- ( 2- met hoxyet hyl sul f onyl ) benzam de. M5
(QL) 431.0 (h@. 5Exanpl e 234
N—(4 chl oro-3-(pyridin-2-yl)phenyl)-4-(propyl sul fonyl)

oc ur ga oL (\NI C%hogo 9&) ?)igglln%??{ﬁgﬁmtz% walﬁ}{dwx Su%l%q)bie&amide

(propylthlo)benzonltrlleCI 860 ng of
4- (propyl t hi o) benzop ilgWas reacted via Procedure T
X acid. 700 ng of
4- (propyl thi o) benzoic acid \yas/reacted via Procedure R
to give 4-(propyl sul fonyl)benzoig acid. 60 ng of
i di il as coupled to 4-
(propyl sul fonyl ) benzoi c acid vi‘a dure G The
product was purified on reversecpﬁ HPLC to yield
N- (4-chl oro- 3-(pyridin-2-yl)phenyD - 4 (propyl sul fonyl)
b enzam de. M5 (Ql) 415.0 (M. 15 Exanple 235
2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-
150hpg rod xS erdpyloge okidayiay kraptzd miitt enctl@ll 4-mercaptobenzoate via Procedure S to

afford  (S)-methyl 4-(2-hydroxypropylthio)benzoate. 650 mg of (S)-methyl 4-(2-

hydroxypropylthio)benzoate was reacted via Procedure R to give (S)-methyl 4-(2-
hydroxypropylsulfonyl)benzoate. 350 mg of (S)-methyl 4-(2-hydroxypropylsulfonyl)benzoate was
hydrolyzed via Procedure M to give (S)-4-(2-hydroxypropylsulfonyl)benzoic acid. 45 mg of 4-
chloro-3-(pyridine-2-yl)aniline was coupled to (S)-4-(2-hydroxypropylsulfonyl)benzoic acid via
Procedure G. The product was purified on reverse phase HPLC to yield (S)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide. MS (Q1) 431.3 (M)".

Example 222 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyridin-3-ylmethylsulfonyl)benzamide
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20 4 g of 2-chloro-4-fluorobenzonitrile was used in
Procedure Qwith 2-nmercaptoethanol to afford 2-

W@ hioon26843 ( 2- hydr oxyet hyl t hi o) benzonitrile. 1 BCD1S2009/040165
2-chl oro- 4- (2- hydr oxyet hyl t hi o) benzonitril e was
reacted via Procedure Tsfo give
2-chl or o- 4- ( 2- hydr oxyet hyl t hi o) benzoic acid. 1 g of
2-chl oro-4-(2- 25hydr gxy yl t hi 0) benzoi ¢ aci d was
reacted via ProcedureN R iedbd 2-chloro-4-(2- WO

2009/126863PCT/U82009/0401BB

hydr oxyet hyl sul f onyl ) benzoi c \g of

4-chl oro-3-(pyridin-2-yl)anil @%upl ed to 2-

chl or o- 4- (2- hydr oxyet hyl sul f onyl zoic acid via
Procedure G The product was pu®|$|ed on reverse phase
HPLC to yield

2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-

1g E_ig I‘gg Xlgl%lg%yﬁp I‘ldl?ln)f‘ll erggrrgnzn‘ffldy \gaes reac ed( %]t})l n’f]éﬁ‘l]}'fl 9—(m|\é°r<iaptobenzoate via

Pro2edntd @ taaffdr( dhethil éb(‘pgﬂain{ﬁigymétﬂjflﬂﬁ@bqnlz()@d’] €189 h)g -njeBhyl 4-(pyridin-3-

hydroxypropyl sul fon nza 4 g .of e
S HEEVBLERY T ooitiins OF | PESSAE L Boq® Rt ot} o i
ylm&ﬂiyhuliﬁoﬂﬁbﬁla@@ 17¢r apandl metylakf(pyridlin-3 ylmethylsulfonyl)benzoate was

g N PR O ) Bt B R DR VOO R R o) me of 4

chldto 3 -(Pyrafedynenilind evagi av@pldd abl S(Eridm(Bylmethylsulfonyl)benzoic acid via

Procedure G. The product was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(pyridin-3-ylmethylsulfonyl)benzamide. MS (Q1) 464.1 (M)".

Example 223 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyridin-2-ylmethylsulfonyl)benzamide

Cl

Z
O

HN

1g of 2-(bromomethyl)pyridine hydrobromide was reacted with methyl 4-mercaptobenzoate via
Procedure Q to afford methyl 4-(pyridin-2-ylmethylthio)benzoate. 500 mg of methyl 4-(pyridin-2-
ylmethylthio)benzoate was reacted via Procedure R to give methyl 4-(pyridin-2-
ylmethylsulfonyl)benzoate. 470 mg of methyl 4-(pyridin-2-ylmethylsulfonyl)benzoate was
hydrolyzed via Procedure M to give 4-(pyridin-2-ylmethylsulfonyl)benzoic acid. 70 mg of 4-
chloro-3-(pyridin-2-yl)aniline was coupled to 4-(pyridin-2-ylmethylsulfonyl)benzoic acid via
Procedure G. The product was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(pyridin-2-ylmethylsulfonyl)benzamide. MS (Q1) 464.1 (M)".
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15 hydr oxypropyl t hi o) benzoic acid. 1.2 g of
2-chl or o- 4- ( 3- hydr oxypropyl t hi 0) benzoi ¢ acid was
WO e@onz@6yi a Procedure Rto yield PCT/US2009/040165
2-chl or o- 4- (2- hydr oxypr opyl sul fonyl ) benzoi c acid. 75
nmg of 4- chloro-3-(pyridin-2-yl)aniline was coupled to
2-chl or o- 4- ( 2- hydr oxypr opyl sul fonyl ) benzoic acid via
ExdtiphcEdur ¢-(Lamihhe-qaoabiylatfomds Ngdchibioed(peridin @wdpbeny hbagemide
HPLC to yield
2-chl oro-N-(4-chloro3-(pyridin-2-yl)phenyl)-4-(3-hydro
xypropylsulfonyl)benzanﬂde M5 (Ql) 465.0 (M. 20
Exanpl e 237
4-(allyl sul fonyl) - - 0-3- (pyridin-2-yl)phenyl)b
enzam de Cl WO 20097 126863P
of 4-(3-hydroxypropylthio)benxonitrile was reacted via

Procedure Rto yield 4-(3- o
hydr oxypr opyl sul f onyl ) benzoni g}p&wg g of NBS was
added to a solution of 2 g of %Y\
hydr oxypr opyl sul fonyl ) benzonitrile and 2.8 g of
tri phenyl phosphine in 10 nL of dichloronethane at 0 C
The reaction m xture was stirred at 0 -5 C for | h. The
2.5 @ioxtzwcencwaaardlkib whedaomtd \Imtl'ﬁmeldhszlm mmamdblaﬂmet,e visesbeedure Q to afford

me\g@l%f 4] E’Zaanélgcl) 98?&?%}?@%31‘? g ? gie tgir]hﬁg 2- 51%52) Xoeth)Xthlo)benzoate

Waﬁf@ttadl &lahexadia)e Roo 3gc1‘563fn€thyl 4-(2-amino-2- oxoethylsulfonyl)benzoate 1 g of
nmopr opyl sul )benzonitrile.

metﬁwl( %Qo?IB’HBBrOcBB%W%W”P@Hig’FI)‘ZBé‘ﬁ 2% liqubge%a? Pr@aeéitﬂ@dl\%ﬁoagwe 4-(2-

am#b- QCREMhRsulfohR)bghAo® #id. (akd Mqlgs)tﬂhfc%yd 3 bsmani Cy1asiite \&41@ coupled
. ggzof 4-chl oro- 3-( %rldln )ani |l ine was coupl ed t
(0]

fainpyrozeqthndyiond ﬁ%lcca% Mﬁ RIP%dWPc%e&UPP @r uc%n%S purified on

BEOdYaLsc WagpPIRYT 1§ 1 §GLIQN AL OVRTIRE-BRR 1111%1%@41@%@% din-2-
e (a?lffsulfonyf) §%34 cﬁ?oré 3- (py??gln p eﬁy Q%Wlnl

yl)réﬁlz}d)bﬁlé?émlqﬁ‘ls\/@@})%ﬂ! BD(M . Exanple 238
4- (al lyl sul fonyl)-2-chloro-N(4-chloro-3-(pyridin-2-yl
) phenyl ) benzam de Cl 115 ng of NBS was added to a
sol ution of 200 ng of

Exdipid BT 02 851646 -a6 &0 3= b V-8 Dpiny1)-4-2-

hydroxypropylsulfonyl)benzamide

Cl

Z
@)

HN Cl

HO

S
(0!
(0]

2 g of 2-chloro-4-fluorobenzonitrile was reacted with 1-mercapto-2-propanol via Procedure Q to
afford  2-chloro-4-(2-hydroxypropylthio)benzonitrile. 2.5 g of  2-chloro-4-(2-
hydroxypropylthio)benzonitrile was reacted via Procedure T to give 2-chloro-4-(2-
hydroxypropylthio)benzoic acid. 2.1 g of 2-chloro-4-(2-hydroxypropylthio)benzoic acid was
reacted via Procedure R to give 2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid. 70 mg of 4-
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yl') phenyl) - 4- ( 3- hydr oxypr opyl sul fonyl ) benzam de and
169 ng of triphenyl phosphine in 3 nL of

waelr@bhisedret hane at 0 C. The reaction m xture MEEUS2009/040165
stirred at 0 -5 Cfor Ih. The m xture was 20 dil uted

wi th dichloromet hane hed, wit h dri ed o0 o
e G D AR P05 g St Ry Sl bR oot i

via Reetdtre Gh &hapsiudtovas plidficd on reverse phase HPLC to yield 2-chloro-N-(4-chloro-

4-(.3- br ro | fonyl)-2-chloro-N-(4- 0 -(pyrid
3'(nyﬁ1_%§1: 'YI%E‘E%’%‘P{%%%E%H?%Q?ISLéfﬁnﬂ%eWml e MS%BII) 4[6%% (f\/B g

4- ( 3- bronopr opyl sul fonyl) - 2- chl or o- N- (4- chl or o- 3-

(pyridi n-2-yl)phenyl)benzam de and 111 ng of cesium

carbonate in 0.5 nL of DWF were heated to 100 Cin a
Ex&n@dd BY NivQ4-OMBMES-(p9agih oyl jpBényBA-mMingdrotiiRofyRaEbiydmm-

m xture was evaporated, and the 25product was purified
meplbenzgBidse phase HPLC to vyiel d
4-(al lyl sul fonyl)-2-chl oro- N (4-chl oro- 3-
(pyridin-2-yl)phenyl)benzam de. M5 (QL) 448.0 (M.
Exanpl e 239 C
2-chl oro-N-(4-chl or
hol i nopr opyl sul fony N
2009/ 126863PCT/ US2009/ 0401
4- ( 3- br onopr opyl sul fonyl)-2-ch
di n- 2-yl ) phenyl ) benzam de was
nor pholine to yield _#*—
2-ch|oro-N—(4-chIoro-3-(pyridin12§g ) phenyl) - 4- ( 3-
5nor phol i nopr opyl sul fonyl ) benzam de. M5 (QLl) 534.0
(M. Exanple 240
2-ch|oro-N—$4-chIoro-3-(pyridin-2-y|)pheny1)-4-(2-oxop
2 g)pff fldqrq)la(p—%—nf_}ylb}eﬁ@ﬁglalﬁj\@é rgacted with 1-mercapto-2-propanol via Procedure Q to

afford 4-(2-hydroxypropylthio)-2-methylbenzonitrile. 950 mg of 4-(2-hydroxypropylthio)-2-

di n- 2-yl ) phenyl) -4-(3-norp
zag de WO

0 N,/ 120 ng of
0-N-(4-chl oro-3-(pyri
gHen Procedure P with

methylbenzonitrile was reacted via Procedure T to give 4-(2-hydroxypropylthio)-2-methylbenzoic
acid. 1.0 g of 4-(2-hydroxypropylthio)-2-methylbenzoic acid was reacted via Procedure R to give
4-(2-hydroxypropylsulfonyl)-2-methylbenzoic acid. 1000 mg of  4-chloro-3-(pyridin-2-
ylaniline was coupled to 4-(2-hydroxypropylsulfonyl)-2-methylbenzoic acid via Procedure G.
The product was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(2-hydroxypropylsulfonyl)-2-methylbenzamide. MS (Q1) 445.3 (M)".

Example 227  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxyethylsulfonyl)benzamide
Cl

Z
@)

HN

5 g of 4-fluorobenzonitrile was used in Procedure Q with 2-mercaptoethanol to afford 4-(2-

hydroxyethylthio)benzonitrile. 900 mg of 4-(2-hydroxyethylthio)benzonitrile was reacted via
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A m xture of 500 ng of 2-chloro-4-florobenzonitrile,
821 ng of 2-pyrrolidinone and 3 g of cesium carbonate

WO p005/12d86Df DVF was heated to 100 C in a seal eRICT/US2009/040165
nicromave reactor for 15 min. The reaction m xture was

Pro 'ﬁ% 1ve ? Elthrmg/t g“efﬂ%%{)%e \gll%s hledd le\Q) g F%?—@g&é}éf%%yhhio)benzoic

acid Iwnao rmttag wmmnmedﬂ@ RB0%giet ahyz hﬂm&ahﬁédhﬁanﬂﬁmhzoﬁwacﬂff @0dng of 4-
i 890. : :

chigp Qi gD i ST P o A LIPS BRRD kI paTRge Seid via

Prot@Ret @dThd ﬁroﬂﬂ’cﬁﬁzeﬁplfrﬁiea' oh @ev@iisy phase HPLC to yield N-(4-chloro-3-(pyridin-2-

- chl |d|n 1-yl ) be acid. 80 ngy
e B By H syt RO G B6pl ed to
2-chl oro-4-(2-oxopyrrolidin-1-yl)benzoic acid via
Procedure G The product was purified on reverse phase
HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-
mhem A) A derzOX RPNl (ShyIr A A di DS Bz @i g2 V5
zﬁ%{ g%l\/b Exan'pw 2‘41341 T B
yD @ﬂb@Wﬂﬁﬂﬁ 3- (pyridi n-2-yl)phenyl) - 4- ( 2- oxooxazol i di n
-3-yl)benzam de WD 2009/ 126863PCT/ US2009/ 040165 CI A
m xture of 1 g of nethyl 4-iodobenzoate, 399 ng of
2-oxozolidone, 1.1 g of potassium carbonate, 34 ng of
N, N -di nethyl et hyl enedj am ne and 73 ng of copper
iodide in 10 nL of to ne was heated to 150 Cin a
seal ed m crowave Reag r 2h. The reaction m xture
was diluted with ethyl tat@, washed with H20, dried
(MgS™4) and evaporated. PHNiKied by silica ge
chr omat ogr aphy (20-70% et hyl gt at e/ hexane) to afford
met hyl 4-(2-oxooxazol i di n- 3- penzogfey 530 nmg of
met hyl 4-(2-oxooxazol i din-3-yl) hen oatejmas hydr ol yzed
via Procedure Mto give 4-(2- O/O
oxooxazol i di n-3-yl)benzoic acid. 70 ng of
4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(2-
4 %OOP)&O@@&%L(% ynthl% Béhgogﬁﬁléokx%s al%h&iedv L &rr&?eﬁ%\:” ﬁ % yield 4-(2-

he product S pu on reverse phase HPLC t
hydy(p)@btdjylsulfonyl)benzomtrlle 3 O g of triphenylphosphine was added to a solutlon of 2 g of

e R S PP TR St
%3hﬂbﬂnmhhmnomBH§py$hmhnﬁzoywmphemyﬂntﬂmﬁemmyhmhMﬁmdy&Qlh The
mixfure wasyc{ﬂutee Al gi%hlglromethane, washed with H,O, dried (MgSQ,) and evaporated.

Purified by silica gel chromatography (0-70% ethyl acetate/hexane) to afford 4-(2-
bromoethylsulfonyl)benzonitrile. 250 mg of 4-(2-bromoethylsulfonyl)benzonitrile was used in
Procedure P with imidazole to give 4-(2-(1H-imidazol-1-yl)ethylsulfonyl)benzonitrile. 300 mg of
4-(2-(1 H-imidazol-1-yl)ethylsulfonyl)benzonitrile was reacted via Procedure T to give 4-(2-(1H-
imidazol-1-yl)ethylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was
coupled to 4-(2-(1H-imidazol-1-yl)ethylsulfonyl)benzoic acid via Procedure G. The product was
purified on reverse phase HPLC to yield 4-(2-(1H-imidazol-1-yl)ethylsulfonyl)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide. MS (Q1) 467.1 (M)".

Example 229  4-(2-(1H-pyrazol-1-yl)ethylsulfonyl)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)benzamide

202



10

15

20

25

4 g of 4-Dbrono-2-nethyl benzonitrile was used in

Procedure Qwith ethanethiol to afford 4-
WQ@Qgoettbogbs hi o) - 2- met hyl benzonitrile. 2 g of PCT/US2009/040165

4- (et hyl t hi o) - 2- met hyl benzonitrile was reacted via

Procedure Rto give

4- (et hyl sul fony1l) - 2-1 gn benzonitrile. 2.5 g of

4- (et hyl sul fonyl)-@- , benzonitrile was reacted
via Procedure T to‘gNve o]

4- (et hyl sul fonyl) - 2- met hylHdefizoi ¢ acid. 75 ng of

4-chl oro-3-(pyridin-2-yl)anilyng was coupled to

4- (et hyl sul fonyl) - 2- met hyl be c acg ia Procedure
G The product was purified on Rever e:ghase HPLC to

yield N-(4-chloro-3- O/“
25(pyri din- 2- yI)phenyl) 4- (ethylsulfonyl) 2- nmet hyl benz
amde. M5 (Ql) 415.0 . WO

2

2SR SPOR (TS s 024%?. PSRy 1 i el +

(2- (UH‘F[Ibel):barh)EHJMSdléOIl@l)bdilZ@hﬂgﬂmf 300 mg  of  4-(2-(1H-pyrazole-1-
T Y B
yldiigtiduyibiiyhjbendorergidni 75 inlgeof 2-chloff3-(pyridin-2-yl)aniline was coupled to 4-(2-

chl benzonjtrile wa cte
s o R R BB et Sinabiptstt i SHbaittcRas puriied on
revaﬁd dphage Hrg.©fto 2yl ar@- (4H(p9ﬁaw11t>h)eﬂ])ynalml)qv @ICdhtbra$pyridin-2-
10 via Procedure, Rto yield
yl)@e’&ﬂ]bﬁ?zamlge(MtSW >s‘i?|710&{§| )benzoic acid. 75 ng of
4-chloro-3-(pyridin-2- yl)aniline was coupled to
2-chl oro-4- (et hyl sul fonyl)benzoic acid via Procedure
G The product was purified on reverse phase HPLC to
Exa)ﬁﬁp@é $ho2- Wmt RhiBrol- &p@rl@imZ%ﬁ)%hély()QY?l(@nﬁt I- Yh)itﬁﬂl@iby -4
(ethylsulfonyl% enzam d
Exanpl e ylxethylsulfonyl)benzamide
2-chl oro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(isopro
pyl sul f onyl ) benzam de CI 202 g of
2-chl oro-4-fluorobenzdnjtrile was used in Procedure Q
wi t h 2-propanet hi '
chl oro-4- (i sopropW { fnz%nltrlle 1.6 g of
2-chl oro- 4- (i sopropyt hi o)fpenzonitrile was reacted via
Procedure T to give 2-chloro)4<(isopropylthio)benzoic
acid. 1 g of 2-chloro-4- (i pyI t hi.Q) benzoi c acid
was reacted via Procedure R

0 hﬁﬁgbloro 4-
(i sopropyl sul fonyl ) benzoi c amodM
4-chl oro- 3- (pyridi n- 2- yI)anlllné)mas coupled to 2-

270 mg of 4-(2-bromoethylsulfonyl)benzonitrile was used in Procedure P with 4-methylimidazole
to yield 4-(2-(4-methyl-1H-imidazole-1-yl)ethylsulfonyl)benzonitrile. 320 mg of 4-(2-(4-methyl-
1H-imidazole-1-yl)ethylsulfonyl)benzonitrile was reacted via Procedure T to give 4-(2-(4-methyl-
1 H-imidazole-1-yl)ethylsulfonyl)benzoic acid.

70 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(2-(4-methyl-1H-imidazole-1-
yl)ethylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-(4-methyl-1H-imidazol-1-
yl)ethylsulfonyl)benzamide. MS (Q1) 481.0 (M)".
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25chl or o- 4- (i sopropyl sul fonyl ) benzoic acid via

Procedure G The product was purified on reverse WO
WQ®9/12686863PCT/ US2009/ 040165 PCT/US2009/040165

phaseHPLCt oyi el d2- chl oro-N-(4-chl oro-3-(pyridin-2-yl)p

henyl)-4- (isopropyl sul fonyl)benzam de. M5 (Ql) 449.1

(M. S5Exanple 245

Exdwp(&23dhl oF(d-cBlofopdplyddin224 phinyh e 4} -mkthyl- 80 20pylagal 1f on
yl ) benzam de 2 of 4-fluorobenzonitrile was used
in Procegbéhw%§@F?ﬁeﬁ@ﬁ%%panethioI to afford 4- 10
(i sopropyl thio)benzonitrile. 900 ng of
4-(isopropythio)benzon}triIe was reacted via Procedure
T to give 4-(isopropylthio)benzoic acid. 730 ng of
4- (i sopropyl t hi o) penxai cid was reacted via
Procedure R to gi N4 - ( pr opyl sul f onyl ) benzoi ¢ aci d.
75 ng of 4-chloro-3-(pyrikh-A¢2-yl)aniline was coupl ed
to 4-(isopropyl sul fonyl)benzgig acid via Procedure G
The product was purified on rse Me HPLC to
yield _/ \=N
N- (4-chl oro-3-(pyridin-2-yl)pléRyl) - 4- (i sopropyl sul fon
yl ) benzam de. 15M5 (QLl) 415.0 ( Exanpl e 246
N- (4-chl oro- 3- (pyridi n-2-yl)phenyl) - 2-net hyl - 4- (et hyl

To %lél‘llrfré)ch %Lgegselgrlz gm Odge ofcaliosezngcdrbsa_zidg in 580 IgL of pyridine was slowly added 7.8

ml of acetyl chloride at 0 °C. The temperature was maintained throughout the addition (0 °C - 4
°C). The reaction mixture was allowed to warm to room temperature and stirred for 16 h.
Evaporation gave 1-acetyl thiosemicarbazide. The crude 1-acetyl thiosemicarbazide was dissolved
in 70 mL of MeOH and 12 g of sodium methoxide, and was refluxed for 10 h. The solvent was
removed and the residue was dissolved in H,O, then acidified to pH 2 by the addition of 1N HCI.
The resulting solid was filtered and washed with H,O to give 3-methyl-1,2,4-triazole-5-thiol. 1 g
of 3-methyl-1,2,4-triazole-5-thiol was added to a solution of 61 mg of sodium nitrite in 3 ml of
nitric acid and 6 mL of H,O at 0 °C. The reaction mixture was stirred for 1h at 0 °C, and basified
with saturated sodium carbonate and concentrated. The residue was dissolved with MeOH and
filtered. The filtrate was evaporated to give 3-methyl-1,2,4-triazole. 230 mg of 4-(2-
bromoethylsulfonyl)benzonitrile was used in Procedure P with 3-methyl-1,2,4-triazole to yield 4-
(2-(3-methyl-1H-1,2,4-triazole-1-yl)ethylsulfonyl)benzonitrile. 310 mg of 4-(2-(3-methyl-1H-
1,2,4-triazole-1-yl)ethylsulfonyl)benzonitrile was reacted via Procedure T to give 4-(2-(3-methyl-
1H-1,2,4-triazole- 1-yl)ethylsulfonyl)benzoic acid.

60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(2-(3-methyl-1H-1,2,4-triazole-
1-yDethylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-(3-methyl-1H-1,2,4-triazol-1-
yl)ethylsulfonyl)benzamide. MS (Q1) 482.1 (M)".

Example 232 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide
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A solution of 500 ng of 4-brono-2-nethyl benzonitrile

and 268 ng of sodiumthionethoxide in 3 nL of DVF was
warienz@ed or | h. The reaction m xture was di | uPEHUSED$040165

et hyl acetate, washed with H20, dried (My504) and

evaporated to afford

2-nmet hyl - 4- (et hyl t hi

25met hyl - 4- (et hyl g hi

Procedure T to give Yl -4- WO

2009/ 126863PCT/ US2009/ 0401864 net hyl t hi 0) benzoi ¢ aci d.

430 ng of 2-nethyl-4-(methylthiq)benzoic acid was

reacted via Procedure R to yield OH

2- et hyl - 4- (et hyl sul f onyl ) benz'ég/%/l d. 60 ng of

4-chl oro-3-(pyridin-2- yl)anil |Qﬁ% was coupled to

2-nmet hyl - 4- (et hyl sul fonyl ) benzoic acid via Procedure

G The product was purified on reverse phase HPLC to

50 1H)r(fb(3n %rrll yl‘f glﬁéfig%nrﬂégcedlf\/g (%/ &?E 1%‘[0 ]l\,fn%&gél to a[fford 4-(3-

hde@(_ypropylthlo)benzomtrlle 18 ¢ of 4-(3 hydroxypropylthlo)benzomtrlle was reacted via

ProH? Ot I rtya?nr ((j)es Pyt :\?511 roX lrgag;h}l%%rzzwg (ggﬁ hyl S&’.Ef ogyl gf 4-(3-

hydoxypilopylain)batzoinat id\asvaseachedd vivaa Privcedute R to  give 4-3-

hy%éx%%gpﬁgglg}gl)b%ﬁzoic acid. 50 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-
(3-hydroxypropylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide.
MS (Q1) 431.3 (M)".

Example 233 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-methoxyethylsulfonyl )benzamide

Cl

Z
O

HN

_/_O

/\\
© (0]

A mixture of 500 mg of methyl 4-mercaptobenzoate, 1.6 g of potassium carbonate, 1.2 g of 2-
bromoethylmethylether and 329 mg of tetrabutylammonium iodide in 10 mL of acetone was
refluxed for 16 h. The reaction mixture was diluted with ethyl acetate, washed with H,O and
concentrated. Purified by silica gel chromatography (0-50% ethyl acetate/ hexane) to yield 4-(2-
methoxyethylthio)benzoate. 240 mg of 4-(2-methoxyethylthio)benzoate was reacted via Procedure
R to give 4-(2-methoxyethylsulfonyl)benzoate. 120 mg of 4-(2-methoxyethylsulfonyl)benzoate
was hydrolyzed via Procedure M to yield 4-(2-methoxyethylsulfonyl)benzoic acid. 50 mg of 4-

chloro-3-(pyridin-2-yl)aniline was coupled to 4-(2-methoxyethylsulfonyl)benzoic acid via
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(et hyl sul fonyl)nicotinate. 1 g of nethyl

6- (et hyl sul fonyl ) ni cotinate was hydrol yzed vi a
woe@eaeliss: Mto give 6-(nethyl sul fonyl)ni coti nPCI/E81009/040165

100 ng of 4-chloro-3-(pyridin-2-yl)aniline 15 was

coupl ed -t 0 6- t hyl sul fonyl ) nicotin} &.aci ) g
Prof R G PP e TR B R A GBS HELE 185l M B gritin
y)HPhyD-4-@-mkthb:xgethylsulfonyl)benzamide. MS (Q1) 431.0 (M)

N- (4-chl oro-3-(pyridi n-2-yl)phenyl)-6-(nethyl sul fonyl)

ni coti namde M5 (QL) 388.1 (M. 20Exanpl e 248

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-2-net hyl - 4- phenyl p

ri m di ne- 5- car boxanmi d 50 0 .
X r oX S BT oA 3T e e B b g
4- et hyl - 2- phenyl - 5- pyri m di ne 25carboxylic acid via
Procedure G The productumas purified on reverse phase
HPLC to yield N-(4-
chloro-3-(pyridin-2
di ne- 5- car boxam de.

) - 2- et hyl - 4- phenyl pyri mi
40b1 (M. WO

Exanpl e 249

N- (4-chl oro-3-(pyridin-2-yl)phenayl)-1-(4-fluorophenyl)
-5-net hyl - 1H pyrazol e- 4- car bok de C 50 ng of
4-chl oro-3-(pyridin-2-yl)anilinewasy coupled to
1-(4-f|uorophenyl)-S-nethyl-lkk(ﬁﬁrazole-4-carboxylic
acid via Procedure G The product(%as purified on
reverse phase HPLC to

1 g of 4-fluorobenzonitrile was used in Procedure Q with 1-propanethiol to afford 4-
(propylthio)benzonitrile. 860 mg of 4-(propylthio)benzonitrile was reacted via Procedure T to give
4-(propylthio)benzoic acid. 700 mg of 4-(propylthio)benzoic acid was reacted via Procedure R to
give 4-(propylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-
(propylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase HPLC

to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(propylsulfonyl)benzamide. MS (Q1) 415.0 (M)".

Example 235  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxyethylsulfonyl)benzamide

Cl

OH
s

o

4 g of 2-chloro-4-fluorobenzonitrile was used in Procedure Q with 2-mercaptoethanol to afford 2-
chloro-4-(2-hydroxyethylthio)benzonitrile. 1 g of 2-chloro-4-(2-hydroxyethylthio)benzonitrile was
reacted via Procedure T to give 2-chloro-4-(2-hydroxyethylthio)benzoic acid. 1 g of 2-chloro-4-(2-

hydroxyethylthio)benzoic acid was reacted via Procedure R to yield 2-chloro-4-(2-
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yi el dN-(4-chloro-3 -(pyridin-2-yl)phenyl)-1
-(4-fluorophenyl)-5-nethyl - 1H pyrazo | e-4-

waowanpssam de. M5 (Ql) 407.0 (M. Exanpl e 250PCT/US2009/040165
6-chl oro- N-(4-chl oro-3-(pyridin-2-yl)phenyl)nicotinam

hycfj oxgth)lsulﬁl)gyl?benzm% acrl]a( tz%g(/)lrsl% KF" Flﬁ(érggj—(ggfrldm 2- a/%)amhne was coupled to 2-

chl@roehR oy dokedtylsnifbnyt)héravic damdami Plo@dwge cﬁ ASe Prddbcti wasl purified on

m_of i chl t hane wa er.fo .
resdie " BSE T ot Gt P v | £eh e SRR g P Dlenyt 40
hym@bmagalﬁlﬂmaylbi&ﬁ@mlifdﬂmsf(ﬂly nat.eMy@as concentrated to

yield 6-

ZOChI oro- N- (4-chl oro-3-(pyridi n-2-yl) phenyl)ni coti nam

de M5 (Ql) 344.2 (I\/p Exanpl e 251

N- (4-chl or o- 3- 2-yl ) phenyl) - 54 et hyl pi per azi
Exqqupie 336) né+ EHPlfOr{‘érFﬂy-%l%OfOWﬁ’YZfﬁb‘yE Defsdlbtf/-Us2009/ 040165

hy(géxypropylsulfonyl)benzamlde

Cl
/
\ N O
HN Cl
OH
s—/_/
T
© (e}

4 g of 2-chloro-4-fluorobenzonitrile was used in Procedure Q with 3-mercapto-1-propanol to afford
2-chloro-4-(3-hydroxypropylthio)benzonitrile. 1 g of 2-chloro-4-(3-
hydroxypropylthio)benzonitrile was reacted via Procedure T to give 2-chloro-4-(3-
hydroxypropylthio)benzoic acid. 1.2 g of 2-chloro-4-(3-hydroxypropylthio)benzoic acid was
reacted via Procedure R to yield 2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid. 75 mg of 4-
chloro-3-(pyridin-2-yl)aniline was coupled to 2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid
via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N-(4-chloro-
3-(pyridin-2-yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide. MS (Q1) 465.0 (M)".

Example 237  4-(allylsulfonyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

Cl

Z
@)

HN
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Procedure F was performed using 50 ng of
6-chl oro- N- (4-chl oro-3-(pyri di n- 2-

W@ kdophzisyd ) ni coti nam de and 93 !'Lit of PCT/US2009/040165
1-ethyl pi perazine in 0.5 nL of BuOH Purified by

HP
73r[\§e\(/? i—ﬁ?—gfc{}gxiy%%o&/fl 1%?¥)enz§m§ 13 Was reicjtedB (a Pr?cﬁyqrpl be'f a%leld 4-(3-
hydnexipropy Juifoagiticnamitdie. VS gQI)NESZEva@ 4dd to a soldBoangl 2 g of 4-(3-

BB RB YT R 354 RIS A Opyaigpmethane

at Y PQ.piTperaztithr dixtdhOyak Rtiged itn@rsde ot 1h.  The Rbd@e duk &lilkted with

dic]\gglg)ﬂ{ég{af _,orl\‘lyrtaglg dﬂ%ﬁtﬂ%@?}?_{%@ ?(F\/[ﬁSQA)Zgnd evaporated. Purified by silica gel

chralﬁMl)QrEm@rUb 7 0% Cvttyil ﬁ&ﬂitgfﬁex@ﬁkg 0 Qfthidl 4-(Pbromopropylsulfonyl)benzonitrile.
(2- hydroxyethyl? i perazine in 0.5 nL of BuOH.
300Pl1ﬂ’gi £f & 3-bromopropy

(allEMﬁlﬁ)\ﬁ?l)l%%ﬂh@sa@fdmegymgl SNt M- Adid 2 (JIMhiliHE Read- dupRd to 4-

(a11ﬁ1§%1¥%x9@pw¢ 353¢ piaPagcedure Oy | Ths ipesipstrvearipdaliagn reyersebasediPLC to

ylefth(al N@ }VQ4 %ﬁl@ro 3- (pyrldln—2 ifl)phenyl)benzamlde MS (% )413.2 (M),
oro 3-(pyrid yl) phen ydroxypr
opylan1no)n|cot|nan1de
2009/126863PCT/U82009/040165 Cl / NHO -H(N) Procedure
F was performed using 50 ng of
Exa@apdd38r od-Kellyuldirlybr2echBer¢-piictiors-2(pyridin-2-yl)phenyl)benzamide

sﬁlfonyl)benzomtnle was reacted via Procedure T to give 4-

Cl

115 mg of NBS was added to a solution of 200 mg of 2-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide and 169 mg of triphenylphosphine in 3 mL of
dichloromethane at 0 °C. The reaction mixture was stirred at 0 ~5 °C for 1h. The mixture was
diluted with dichloromethane, washed with H,O, dried (MgSO,) and evaporated. Purified by prep
TLC plate (60% ethyl acetate/hexane) to afford 4-(3-bromopropylsulfonyl)-2-chloro-N-(4-chloro-
3-(pyridin-2-yD)phenyl)benzamide. 60 mg of 4-(3-bromopropylsulfonyl)-2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide and 111 mg of cesium carbonate in 0.5 mL of DMF were heated
to 100 °C in a sealed microwave reactor for 20 min. The reaction mixture was evaporated, and the
product was purified on reverse phase HPLC to yield 4-(allylsulfonyl)-2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide. MS (Q1) 448.0 (M)".

Example 239  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-morpholinopropylsulfonyl)-

benzamide
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yl) phenyl ) ni coti nam de and 57 1 g., of

R-1- Am no- 2--propanol in 0.5 nL of BuOH Purified by
woee@oae@sephaseHPLC oyi el d( R) - N- (4- chl or o- 3- ( pyPCHUS2089/¢40165

| ) phenyl)-6-(2- hydroxypropyl am no) ni coti nam de M

(QL) 383.4 (M. CIExan'pl e 254
(S)-N-(4-chl oro- 3- -2-yl) phenyl) - 6- ( 2- hydr oxypr
opyl ami no) ni cot i ngmi HN /O / N HO -H(N)---

Procedure F was per-fNor usicng 50 ng of
6- chl or o- N- (4- chl or 0- 3- ( pyNi<

S-1- Ani no-2--propanol in 0.5 . Purified by
15rever sephaseHPLCt oyi el d('S) - N-¥A4-/chl or o- 3- (pyri di n- 2-
yl) phenyl)-6-(2- hydroxypropylca/r% no) ni cot i nam de M5
(QL) 383.4 (M. Exanple 255

N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-6-(2, 6-di met hyl nor

080} ToRBL TR A Baroaf d |

12 -£3- -2 =N-(4= -3- -2-

OgIBg Q# JE 6%8 ? %6 g ?.ré)5N Y)pchloro 3-(pyridin-2-yl)phenyl)benzamide was
used in Procedure P with morpholine to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-
morpholinopropylsulfonyl)benzamide. MS (Q1) 534.0 (M)".

Example 240  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopyrrolidin-1-yl)benzamide

Cl

A mixture of 500 mg of 2-chloro-4-florobenzonitrile, 821 mg of 2-pyrrolidinone and 3 g of cesium
carbonate in 5 mL of DMF was heated to 100 °C in a sealed microwave reactor for 15 min. The
reaction mixture was diluted with ethyl acetate, washed with H,O, dried (MgSO,) and evaporated.
Purified by silica gel chromatography (20-80% ethyl acetate/hexane) to afford 2-chloro-4-(2-
oxopyrrolidin-1-yl)benzonitrile. 890 mg of 2-chloro-4-(2-oxopyrrolidin-1-yl)benzonitrile was
reacted via Procedure T to give 2-chloro-4-(2-oxopyrrolidin-1-yl)benzoic acid. 80 mg of 4-chloro-
3-(pyridin-2-yDaniline was coupled to 2-chloro-4-(2-oxopyrrolidin-1-yl)benzoic acid via Procedure
G. The product was purified on reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(2-oxopyrrolidin-1-yl)benzamide. MS (Q1) 426.2 (M)".

Example 241  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxooxazolidin-3-yl)benzamide
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Procedure F was performed using 50 ng of
6-chl oro- N- (4-chl oro-3-(pyri di n- 2-

W@ kdophzisyd ) ni coti nam de and 90 !at of PCT/US2009/040165
2, 6-di net hyl norpholine in 0.5 nL of BuOH. Purified by
rever sephaseHPLCt oyi el dN{ 4- chl or o- 3- (pyri di n-2-yl ) phe

nyl)-6-(2, 6- 5di net hylygor [ ino)nicotinamde. M5 (Ql)
423.4 (M. Exanple /
N- (4-chl oro-3- (pyri dMaN2- hedy1) - 6- (4- hydr oxypi peri

di n-1-yl)nicotinam de CI 10HN—=Rrocedure F was

performed using 50 ng of

6-chl oro-N-(4-chloro-3-(pyrid
yl) phenyl ) ni coti nam de and 74 ngy
4- hydr oxypi peridine in 0.5 nL of @8/ . Purified by
reverse phase HPLC to yield

N- (4-chl oro- 3- (pyridin-2- yI)phenyl)-6-(4-hydroxypipeH

di n-1- 15yl ) ni coti nam de. g 409.3 (M. Exanple )
A pixpure of 1 g of methyl 4-iodobenzoate, 399 mg of 2-oxozolidone, 1.1 g of potassium

carl%nﬁt% &0 ln%r &N I(Ipaﬁhiegllyféfll?yreﬁécﬁﬁﬁﬁ@)ﬂd) 79 n&%f%oﬁbéf@&ﬁ&g inlfd mL of
- pyrazol -1- y1) ni cot i ham de
toluene was heated to 150 °C in a sealed mlcrowave reactor for 2h. The reaction mixture was

diluted with ethyl acetate, washed with H,O, dried (MgSQO,) and evaporated. Purified by silica gel
chromatography (20-70% ethyl acetate/hexane) to afford methyl 4-(2-oxooxazolidin-3-yl)benzoate.
530 mg of methyl 4-(2-oxooxazolidin-3-yl)benzoate was hydrolyzed via Procedure M to give 4-(2-
oxooxazolidin-3-yl)benzoic acid. 70 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(2-
oxooxazolidin-3-yl)benzoic acid via Procedure G. The product was purified on reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxooxazolidin-3-yl)benzamide. MS (Q1)
394.2 (M)".

Example 242 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)-2-methylbenzamide

Cl

Z
@)

HN

c?%_/

O

4 g of 4-bromo-2-methylbenzonitrile was used in Procedure Q with ethanethiol to afford 4-
(ethylthio)-2-methylbenzonitrile. 2 g of 4-(ethylthio)-2-methylbenzonitrile was reacted via
Procedure R to give 4-(cthylsulfonyl)-2-methylbenzonitrile. 2.5 g of 4-(ethylsulfonyl)-2-
methylbenzonitrile was reacted via Procedure T to give 4-(ethylsulfonyl)-2-methylbenzoic acid.
75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(ethylsulfonyl)-2-methylbenzoic acid
via Procedure G. The product was purified on reverse phase HPLC to yield N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)-2-methylbenzamide. MS (Q1) 415.0 (M)".
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21 nmg of sodium hydride was added to a sol ution of 84
mg of 3,5-di nethyl pyrazole in 2 nL of DMF. The

WO e@et2am m xture was stirred for 10 min, and REENS2009/040165
added 100 ng of 6-chl oro-N-(4-
chloro-3-(pyridin-2-yl)phenyl)nicotinam de. The
reacti on was heated to 140 C for 16h. The WO
2009/ 126863PCT/ US2009/ 040165 mi xture was quenched with

EX%%@%#‘@Q d %—ﬁ]‘é’l?&%%{:%q?rggaggﬁé’no— —lslfﬁi[)he\rl\l%iﬂz é'%fl}lflgdlﬁ)gyl%gnzamide
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(3,5-di nethyl -1H
-pyrazol-l-yl)nicotinaniq§ M5 (Ql) 404.3 (M. 5
Exanpl e 258 _

N- (4-chl oro-3-(pyrid{n-2- heny1l) - 6- ( 3- oxopi peri di n-
1-yl)nicotinam de a N\ AOPr duwe F was perforned
usi ng 50 ng of 6-chl oro- N (44eH oro- 3- (pyri di n- 2-

yl ) phenyl ) ni coti nam de and 29 f piperazin-2-one in
0.5 nmL of BuOH. Purified by re phase HPLC to
yield

/
N—(4-ch|oro-3-(pyridin-2-y|)pheny&?-G-(s-oxopiperidin-
1-yl ) ni cotinami de. M5 (QL) 408.3 (M. 15 Exanple 259
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-oxopi perazin-

4 g](')f X—lc})llgreo[]ﬁﬁlrlgr(%eengnitrﬂe was used in Procedure Q with ethanethiol to afford 2-chloro-4-
(ethylthio)benzonitrile. 2 g of 2-chloro-4-(ethylthio)benzonitrile was reacted via Procedure T to
give 2-chloro-4-(ethylthio)benzoic acid. 1.5 g of 2-chloro-4-(ethylthio)benzoic acid was reacted
via Procedure R to yield 2-chloro-4-(ethylsulfonyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-
yl)aniline was coupled to 2-chloro-4-(ethylsulfonyl)benzoic acid via Procedure G. The product
was purified on reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(ethylsulfonyl)benzamide. MS (Q1) 435.1 (M)".

Example 244  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(isopropylsulfonyl)benzamide

Cl

2 g of 2-chloro-4-fluorobenzonitrile was used in Procedure Q with 2-propanethiol to afford 2-
chloro-4-(isopropylthio)benzonitrile. 1.6 g of 2-chloro-4-(isopropythio)benzonitrile was reacted
via Procedure T to give 2-chloro-4-(isopropylthio)benzoic acid. 1 g of 2-chloro-4-
(isopropylthio)benzoic acid was reacted via Procedure R to give 2-chloro-4-
(isopropylsulfonyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 2-

chloro-4-(isopropylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse
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20A m xture of 1 g of nmethyl 4-iodobenzoate, 920 ng of

4- Boc- pi perazinone, 1.1 g of potassium carbonate, 32
worgnoofi2dis3 N - di met hyl et hyl enedi am ne and 70 ngP@F/US2009/040165

copper iodide in 10 nL of toluene was heated to 150 C

phalsen a S%ﬁi %j m crowave %S‘Ct or 58‘1 b\f %l ctﬁ?oro E dlntr%yl)phenyl) -4-

xture was dil ifed with®et hyl acet
(1sdp|ﬂﬁ)ylsdfdngrjbe@k@ﬁ@é)\/[$(rm)e%apcmﬁt ed. Purl f| ed by silica
gel chromat ography (20-80% et hyl acetate/ hexane) to
afford tert-butyl 4-(4- WO
2009/126863PCT/U82009/040165 (met hoxycarb
2 Bte %/( &hler 03( &)91[15,)1er a )pﬂeenyl)—4(—: 15%&%5%'5&%0%71) enzarIIlee
(nethoxycarbonyl)phenyl)-S-oxopiperazine-l-carboxylate
was hydrol yzed via Procedyre Mto give
4- (4- (tert-but hoxycarbonyl) - 2- oxopi perazi n-1-y1) benzo
c acid. 100 ng of 4- 'ﬁT , (pyridin-2- yl)aniline
was coupled to N
4-(4-(tert-but hoxycar bonyl) -i
-yl )benzoic acid via 5 Procedurg
m xture was diluted with ethyl ate, washed with
0.1 N sodi um hydroxi de and brine, \drized (MgSQX) and
evaporated to afford tert-butyl 7N
4-(4-(4-chloro-3-(pyridin2-y|)phen§1carbannyl)phenyl)-
3- oxopiperazine 1- carboxylate 300 ng of crude
tert-butyl 4-(4-(4- chlaro-3- ridin-2-yl|)pheny|
%nﬁyﬂyf‘aﬂr@hw?m@ﬂ%m| psedr 4z .Pf%e ure: Y bus | Zatrapapgigio P atford 4.
(15%(%§fﬂﬁ§l)b¥ﬂzbﬁltrﬂl—g A9602m§19} 4Q@5Br@ﬁyﬂi16‘)ﬁeﬂzf)ﬁfrﬁe aavHAt&d Gh Procedure T
| h. The reaction m xture was evaporated and
to gipg fréisenrenrybhigibsergia adiths 7 UM fof édlSBBFOEYé‘@@g@éZ%% ad¢ waprected via

ProE&iuVe' I@Jtodgle‘ 4 ésogmpﬂglﬁfo%yl (LI 275 mg of 4- chloro I%/épyndm -2-yl)aniline
yl') phenyl) oxopi perazin-| -yl )benzam de. Q1)

wasigpppled (av- (15(5(@?&}160@@ enzoic acid via Procedure G. The product was purified on
HraShiPr @1 élFaW4 563 hen 1‘}14 \sufoBNBEhzamid
rev%\%e gzéljn- (f.l enz A m de 1¥£)})FR1 12% y hg@ptrw SRR BPhzamide.
NSNKﬂM4EM]@®o 3- (pyrldln 2-yl) phenyl) - 4- (2 oxopi per azi n-
1-yl ) benzam de was dissolved in 2 m. of DVF and then
treated with 53 ng of parafornmal dehyde, 187 ng of
sodiun120 triacetoxyborohydride and 0.2 m. of AcOH
Exam £o4r6at }e\lgﬁ Icﬁ‘l ]?ﬁ 1(‘31(}1&12 eyl)'g IZOnQe l)glt (gneﬁyig’faﬂzong))benzamlde
reverse phase HPLC to yleld N—(4 chloro 3-
(? nmet hyl - 2- oxopi perazin-1-yl)

(pyridin-2- yI)phenyl)
benzam de. M5 (Ql) 421_
- 0

HN

gxopi perazin-1
The reaction

A solution of 500 mg of 4-bromo-2-methylbenzonitrile and 268 mg of sodium thiomethoxide in 3
mL of DMF was stirred for 1h. The reaction mixture was diluted with ethyl acetate, washed with
H,0, dried (MgSO,) and evaporated to afford 2-methyl-4-(methylthio)benzonitrile. 400 mg of 2-

methyl-4-(methylthio)benzonitrile was reacted via Procedure T to give 2-methyl-4-
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25Exanpl e 261
2-am no- N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(nethyls
W@ kdoongdsypbenzam de WO 2009/ 126863PCT/ US2009/ OBOI/6S5200/040165
/ SO ’>\ 0 2.2 g of nethyl
(m ))(ltge éo‘?’u' fl‘a”y%%o % m rObe[HﬁQla(tmethm@I%O{b 120 1[ce9c1x s reacted via

rocedure to af
Prozedam ma-yeld l?rmieﬁyyl $4(Ilhéth}ﬂ§dlﬁobﬁ]fb‘£ﬁﬂ)ﬁc€a.c1(50&) nyg of mctemde (pyridin-2-
yl)%lillgle Ig?ag Sglg)u 10 IV%/Iy % -&381\4 hgrlsgl onyl?lge?lzgl\? g’cm? Vlg rocedl};e 8 The product
was2 paifiddOordt -re(vﬁﬁé whssulPlom b )i 20¢4cchieed-8-(pylidth- g ) hknyl)-2-methyl-4-
4-chl oro3- ridin-2- iline was coupled to
> m@ﬂiﬁ#%ﬁﬁ@%@ﬂ@&@%@ﬁ? nzoi c acid via Procedure
G The product was purified on reverse phase HPLC to
yield 2-am no-N- (4-chl oro-3-(pyridin-2-
yl ) phenyl) - 4- (et hyl sul f onyl ) benzam de. MS (QLl) 402.0

Ex e 2450 ARLR -2 B<ridin-2-y1)phenyl)-6-(methylsulfonyl)nicotinamide
%ceta 0-N-(4-chloro-3 y)p( pgr)l d(l n- yl)gh)enyl) 4- (et

hyl sul f onyl ) benzam de Cl -S-
cl
- 0
HN
2N
o//%_

10

1 g of methyl 6-chloronicotinate was reacted via Procedure O to yield methyl 6-
(methylsulfonyl)nicotinate. 1 g of methyl 6-(methylsulfonyl)nicotinate was hydrolyzed via
Procedure M to give 6-(methylsulfonyl)nicotinic acid. 100 mg of 4-chloro-3-(pyridin-2-yl)aniline

15 was coupled to 6-(methylsulfonyl)nicotinic acid via Procedure G. The product was purified on
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(methylsulfonyl)nicotinamide.
MS (Q1) 388.1 (M)".

20  Example 248  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-phenylpyrimidine-5-carboxamide

Cl

Z
@)

HN
7
N:<

50 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-methyl-2-phenyl-5-pyrimidine
25  carboxylic acid via Procedure G. The product was purified on reverse phase HPLC to yield N-(4-
chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-phenylpyrimidine-5-carboxamide. MS (Q1) 401.1 (M)".
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20

0O ?\ 0 1520 [LI., of acetyl chloride was added to a
solution of 90 ng of 2-am no-N-(4-chloro-3-(pyridin-2-

W@ gophzasydl) - 4- (et hyl sul f onyl ) benzami de i n 2 nMeCD1S2009/040165
pyridine at O C. The reaction m xture was allowed to
warmto roomtenperature and stirred for 2h. The
reacti on was quenched with MeOH and evaporated. The
product was purified on reverse phase HPLC to yield

a
xR 3 G Dot s - 2 Ry ety gsgole-+
m de. MScqkdkhm#d4.0 (M. 20 Exanple 263
N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-2-iodo-4-(nethyl su
| fonyl ) benzami de WD 2 09/ 126863PCT/ US2009/ 040165 Cl
600 ng of nethyl (rret hyl sul f onyl ) benzoat e
was added to a sol Bty 4 oL of H20 and 1 ni of
concentrated sul furic aci diN—3Xhe sol uti on was cooled to
0O C and a solution of 206 ng f sodiumnitrite in 1
nmL of H20 was added sl owy. eN_eastion m xture was
stirred for 2 h and then a soINJt|82 ng of
potassiumiodide in 2 nL of H20 was~Aadded dropw se at
0O C. The reaction was allowed to warmto room
tenperature and stirred for 5 h. The m xture was
50 exig r &c tetlovd-3 tpyﬁtlinyzl-ylmﬂinat was Cheplebnbi hedflarghbinyd)-5-methyl-1H-

pyr?%ﬁrgog\gﬁg (ﬁ’a '3 E’g{c (g}re Eur ; Ilfl)go {I%S)Valg\ll%}zlg eglsodlerrs\rferse phase HPLC to

yielhr omat ogma@t‘cyﬂo&&s@ﬂ/mmmylbphaﬁ}e; BRtéefiieophes))- $-Methl- 1 H-pyrazole-4-
afford I 0 4- (et hyl sul f onyl ) benzoate. 160
“mﬁﬁm@Fbﬂggﬁ5%4@706N§p4 (et hyl sul f onyl ) benzoat e was
hydrol yzed via Procedure Mto give 2-iodo-4-
(et hyl sul f onyl ) benzoi c acid. 60 ng of
4-chl oro-3-(pyridin-2-yl)aniline was coupled to
Exagn]dlé)ﬂs@ 46-chIgRLAYA- @H&LrﬁgQ?&r)&@ﬂ%%l&‘en@l%&tﬁﬂﬁﬁd?f ocedure
The product was puri on reverse phase HPLC to
yleld
N- (4- chl or o- 3- (pyrldln 2 y@)phenyl) 2-10do-4- (net hyl su
| f onyl ) benzam de. M5 2.0 15(M . Exanple 264
N- (4-chl oro-3-(pyridi¢ leny1) - 6- ((3S,5R) -3, 5-di m
et hyl pi perazi n-1-y1)- y wi ot i nam de Cl

A mixture of 450 mg of 4-chloro-3-(pyridin-2-yl)aniline, 427 mg of 6-chloronicotinyl chloride and
1.9 g of PS-DIEA in 10 mL of dichloromethane was shook on the shaker for 3h. The reaction
mixture was filtered and washed with dichloromethane. The filtrate was concentrated to yield 6-

chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide. MS (Q1) 344.2 (M)".

Example 251  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-ethylpiperazin-1-yl)nicotinamide
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20 Stoichionetric amounts (0.04 nol) of nethyl
propl ol ate and et hyl 3-am nocrotonate were heated to
waae@dses | h. 1 g of the crude PCT/US2009/040165
(2E, 42Z) - met hyl - 4- (1- am noet hyl i dene) - 5- oxooct - 2- enoat e
in 4 nL of DVF was heateg to 230 Cin a sealed
m crowave reactor for_40 yin. The reaction m xture was
WO 2009/ 126863PCT/ @N (3165 diluted with ethyl
acetate, washed wt 0, “eie® (MJSH4) and evapor at ed
to afford crude ethyl 6-hydt -2-nmet hyl nicotinate. A
m xture of 800 ng of crude eth
6- hydr oxy-2-net hyl ni cotinate iR_4 NmL of phosphor us
oxychl oride was heated to 150 C iy_a seal ed m crowave
reactor for 15 mn. The reaction QL}( ure was poured
into ice/water, extracted with di yl ether. The
conbi ned 5 organic |layers were dri ed{MySO4) and
evaporated. Purified by silica gel chromat ogr aph
(0-20% et hyl acetate/ hexane) to yield eth
Progedgfel oFo- PamretPRYPTICE ot ¥t €0 4008 nupfof 6- @tlwytN (4-chloro-3-(pyridin-2-
yl)rﬁleﬁ}hjnﬁ:roﬁna%ndé‘rﬁ{dm@ ﬂLQ)@tl ' eﬁ@ip@pe\f\ﬁﬁle rﬁy @ rSCHﬂy %?ﬁuéﬁi a Purl%ed by reverse

Procedure Mto give 6-chloro-2-nethylnicotinic aci
phag@ BiPhey tof ymMcNf(éﬁblm@-E'( mmdldﬂryl)zhgnly))&{eriM@lma@@thmlmgmmamlde
MS.|(61554202 je- 2-nmethyl nicotinic acid via Procedure G
reac on m xture was diluted with ethyl acetate,

washed with 0.1 N sodi um hydroxi de and 10 brine, dried

(MS™) and evaporated to afford

6-chl oro- N- (4-chl oro-3-(pyridin-2-yl)phenyl) - 2-
Examgtld342ni a-chlaro Heyrifindedpheng])Fo-(Wa 3-hpdofyerhybpipersiing-

yl)l%coglﬁig%ldg N-(4-chl oro-3-(pyridi n2-yl)phenyl) - 2- net hyl ni
cotinam de and 128 ng of 2, 6-di nethyl pi perazine in 1
nmL of BuCH. Purified by.reverse phase HPLC to yield
N- (4-chl oro-3-(pyridin-2y|)phenyl)-6-((3S, 5R) -3, 5-
di met hyl pi perazi n-{ -y} @ hyl ni coti nam de M5 ( Q1)

436.3 (M. 15 Exanmpl-e
| ) phenyl) - 2- et hyl - 6- ( 3-
NCI 20Pr ocedure F was

met hyl pi perazi n- 1yl ) ni cotina 7

performed using 100 ng of

6- chl or o- N- (4-chl or o- 3- (pyrldln-g-

nmet hyl ni coti nam de and 112 ng of

S-(-)-2-nmethyl piperizine in 1 ni ByH. Purified by

reverse phase HPLC to yield j—

(S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-nethyl -6-(3-

nmet hyl pi perazin-1 -yl)nic otinam de M5 (Ql) 422.3 (M.
Prog&lure F  was performed wusing 50 mg of  6-chloro-N-(4-chloro-3-(pyridin-2-

| ) phenyl) - 2-

yl)phenyl)nicotinamide and 90 pL of 1-(2-hydroxyethyl)piperazine in 0.5 mL of BuOH. Purified
by reverse phase HPLC to  yield  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-(2-
hydroxyethyl)piperazin-1-yl)nicotinamide. MS (Q1) 438.0 (M)".

Example 253  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)nicotinamide.
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Exanpl e 266

(R -N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-nethyl - 6-(3-
woreaobstegssper azi n- 1yl ) ni coti nam de. WO PCT/US2009/040165

2009/ 126863PCT/ US2009/ 040165 CI Procedure F was

performed using 100 ng of

6-chl or o- N- (4-chl or 0=3- ( pyLi di n- 2-yl ) phenyl) - 2-

met hyl ni coti nam de @nd) of

R- (+) - 2- met hyl pi peri‘ziNne 1 of BuOH. Purified by

5reverse phaseHPLC to yiel diN

(R) - N-(4-chloro-3-(pyridin-2-ypyphenyl) - 2- met hyI 6-(3-

nmet hyl pi perazi n-1-yl)nicotina @(Ql) 422.3 (M.

Exanpl e 267

N-(4-chl oro-3-(pyridin-2- yl)phenyl) 2-met hyl -6-(3-neth

yl pi per azi n 1- 10yl )nicotinam de CI Procedure F was
Progegﬂlﬁorofgd q)gﬁi]l%%d ngus?J (():ii g, yolf p%chlorf V- %l -chloro-3-(pyridin-2-
yl)mellﬁylliqohwhdmard e 1dndf RﬂzAnriyodf- -ppaet hy{.pindeof Bu@H. Purified by

rev%rseml‘ q [f)haBuo_| HIE% i & d byylerlg ver ?l?) Z\:/L l(340 (I:}l?oro |_(|IF)>3|f‘r1C‘c~1irE—Q—yI)phenyl)—6—(2—

hy dxygropyibinomBo(imntide MS @1y B§Pphevy 1) - 2- net hyl - 6- (3- et h
yl pi perazin-1- yl)nicotinamde. M5 (Ql) 422.3 (M.
Exanpl e 268
N-(4 chl oro-3-(pyridin-2-yl)phenyl)-6- (4 (2 hydr oxyace

r 2- hy
lg £J54pe N—a—c}llo)rlo %—(pynd%Ong?lgpheny - —? roxypropylammo)mcotmamlde

Cl

Z
O

HN
/ \N HO

HN

Procedure F was performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyl)nicotinamide and 57 pL of S-1-Amino-2--propanol in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield (8)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-
hydroxypropylamino)nicotinamide. MS (Q1) 383.4 (M)".

Example 255  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2,6-dimethylmorpholino)nicotinamide

Cl

Z
O

HN
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WD 2009/ 126863PCT/ US2009/ 040165 Cl 100 ng of
N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-2-net hyl - 6-(pi pera
W@ R0w9/126863 ni cot i nanm de was coupl ed to gl ycol i cCPEUS2009/640165
Procedure G The product was purified on reverse phase
HPLC to
5yi el dN- (4-chl oro- 3-(pyri di n-2-yl) phenyl)-6-(4-(2-hydr
Prooodysc eFy| wpsd perdainid 1- ysine- 250 mahdy lofii c@thlovarm-diechldvs3-(pyridin-2-

yl)%%ﬁlnﬁcgg%ag%é%%ﬁgyr ki oﬁfég{-‘ls{n%ﬁlg}%mg@ e -0 YRR Byrified by

revhyé sul PRyl ) inf}m[jazi Ntol- (1138@411) ni c\facﬁwdham)-ggp?dirﬂz@l)pﬁenyl)-6-(2,6-
t ul fon ar.i slowy added to a
mn? <F@wﬂ8%n§°@M%Wk1Q%éQ1%@@3&§9rne and 1.3 nL of

pyridine in 6 nL of dichloronethane at 0 C The
reaction mxture was allowed to 15 warmto room
tenperature and stirred for 2h while being nonitored

Exdipll 156 PRLCAMPY Bl yIhh&: 8ro g InUtL- @ishidihdmide
%%%hloroﬁgthane ggshed)%?thygégﬂqgf gﬁﬁ%NQSO ?g%nd
evaporated. Purified by silica gel chromatograph
(20-100% et hyl acetate/ hexane) to afford tert-butyl-4-
(et hyl sul fonyl ) pi p e\l - car boxylate. 930 ng of
tert-butyl-4- (nethy § pi per azi ne- 1car boxyl ate

reaction mxture was evaporﬁ?e
of 1-(methylsul fonyl)piperazin
performed using 50 ng of 6-

chl oro- N- (4-chl oro- 3-(pyridin-2- yN henyl) - 2-met hyl ni c
ot i nam de, 69ngof 1- (et hyl sul f ony ) p} per azi ne and
DIEPA(1 eq) in 0.5 m. of BuOH PuKfied by reverse
phase OH

to 20give the HCl salt
N rocedure F was

Procedure F was performed wusing 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyl)nicotinamide and 74 mg of 4-hydroxypiperidine in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypiperidin-1-
yD)nicotinamide. MS (Q1) 409.3 (M)".

Example 257  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3,5-dimethyl-1H-pyrazol-1-yl)nicotinamide

c
/
N\ o
HN
7
N-N
9

21 mg of sodium hydride was added to a solution of 84 mg of 3,5-dimethylpyrazole in 2 mL of
DMF. The reaction mixture was stirred for 10 min, and then added 100 mg of 6-chloro-N-(4-

chloro-3-(pyridin-2-yl)phenyl)nicotinamide. The reaction was heated to 140 °C for 16h. The
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WO 2009/ 126863PCT/ US2009/ 040165 HPLC to yield
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-2-net hyl - 6-(4-(net
whgdosardsenyl ) pi perazi n- 1yl ) ni coti nam de. M5 ( QROT/U8BNB040165
(M. 5Exanple 270
IantlH‘g L:'Vaghlue%rc d w&lpx/lr bg]ld lo)raR n¥I:1l'e?:produc é’ L wl 1egig)lnorg\‘1)errse phase
i Cot 1 namn roce ure
HPLSit® gleBUV{Fgclﬂéro 3-(pyridin-2 —yl)phenyl) 6-(3,5-dimethyl- lH pyrazol 1-yDnicotinamide.
6- ro0-N:(4-chloro-3-(pyridin-2-yl)phenyl)-2- 10
Msrf'gﬁmq% tinam de and 78 [LI., of thionorpholine in 1
mL of BuOH Purified by reverse phase HPLC to yield
N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-2-net hyl - 6-t hi onor
phol i noni coti nam de M5 (Ql) 425.3 (M. 15Exanple 271
Exdtiplid238h| or(@-cBrofopy (plyEilia- Z%A)XShaIQDWJO)(O@deHQY!yl')lﬁc&iﬁhﬁlﬂey
| mor phol i noni coti nam de
N- (4-chl oro- 3- (pyridin-2- yI)phenyl) 2- rrethyl 6-t hi onor
phol i noni cot i nam de vvas cZOr eacted via produce R The
product was purifie rse phase HPLC to yield
N- (4-chl or o- 3- \
(pyridin-2-yl)phenyl N2 ne ’\P/ 6- sul f onyl nor phol i noni c
oti nam de M5 (Ql) 457.3 (I\/p
2009/ 126863PCT/ US2009/ 040165 anpl e 272
N- (4-chl oro-3-(pyridin-2-yl)ph ) - 2- met hyl - 6- (2- (pyr
rolidin-1-yl)ethylam no)- nicoti j de Cl

o

Procedure F was performed wusing 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyl)nicotinamide and 29 mg of piperazin-2-one in 0.5 mL of BuOH. Purified by reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-oxopiperidin-1-yDnicotinamide. MS
(Q1) 408.3 (M)".

Example 259  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-1-yl)benzamide

Cl

Z
@]

HN

A mixture of 1 g of methyl 4-iodobenzoate, 920 mg of 4-Boc-piperazinone, 1.1 g of potassium
carbonate, 32 mg of N, N’-dimethylethylenediamine and 70 mg of copper iodide in 10 mL of
toluene was heated to 150 °C in a sealed microwave reactor for 3h. The reaction mixture was
diluted with ethyl acetate, washed with H,O, dried (MgSQO,) and evaporated. Purified by silica gel
chromatography (20-80% ethyl acctate/hexane) to afford  tert-butyl 4-(4-
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Nr---- \--- HN 5Procedure F was perforned using 100

nmg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
woreaobsteassx ot i nam de and 70 ialL of PCT/US2009/040165

1-(2- aninoethyl)pyrrolidine in 1l nm of BuOH Purified

LeVver s PLC.Lo.yield
(m o(xzicarlholn ﬁph%gﬁ)(sg oxepiperazifie l(‘)arbﬁ)é%ati) 5. SrQé)t hwg é)f ( éel’{ butpfl 4-(4-
(matlalxychirbondl)pheiyd! )} 2bioplipgrazine, )1 riacbokylma madeydrdifze( b)Prek3 ﬂm@ M to give

. 10 Example 273 . o y
koS E0% sy Biveny . (R0ome o dethgp Arpyridin-
yl)aihﬂ)lﬁt it ) dotrpitdnydo) am%ﬁbuelﬂmhﬁbyﬁﬂ) T otdpipatizdd -{benzoic acid via

Proge ﬁ:l @T Mﬁazﬂ\é\ﬁs lgrre%gazs gﬁlﬂe IVY‘}chetwq)ag%%tﬁ’y‘I%Sh% with 0.1 N sodium
hydﬁ@ﬁd’b}’dﬂﬁ ib€i0d, IdABIMMIES BRNeh bl apoddte o afford tert- butyl 4-(4-(4-chloro-3-(pyridin-
-trlmethlethlenedlamnelno OH.

of Bu
2- yb@}epylpgbanwl)plg\p&) éé)xmiag%zmqﬂ@ﬂf%ylﬂeepgo mg of crude tert-butyl 4-(4-(4-
cthb@é(pﬁlfdu@-Q gh&p]}éirbghd(@d)%h%kfb)ghﬁeﬂ ipdraBind {-@arboxylate was treated with

di net hyl ani no) et hyl ) (met hyl ) am no) - 2- met hyl ni coti nam
TFY 42 n%c?@_l)nngggceoan(lmts op oHIE, h.e They geaction mixture was evaporated and

the NSr{l(fe i‘_\)MdQé'towgS %Wﬁédd b{? rgve)ge) %@@»H@L'Cz TJ“%ﬁJ‘d’ |y @l &h:ﬁ)ré’)_s(?pyrldm 2-

| perazin-1-yl)nicotinamd
yl)@@@é)1%@@3@@??1082@m9¢2@m@£6@s@1)ﬁ06ééwr e F was

perfornmed using 100 ng of
6- chl oro- N- (4-chl oro- 3-(pyri di n-2-yl ) phenyl) - 2-

Example 260  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-methyl-2-oxopiperazin- 1-yl)benzamide

Cl

Z~
O

HN

120 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-1-yl)benzamide was dissolved in
2 mL of DMF and then treated with 53 mg of paraformaldehyde, 187 mg of sodium
triacetoxyborohydride and 0.2 mL of AcOH. After stirring 16 h, the reaction mixture was
evaporated and the crude product was purified by reverse phase HPLC to yield N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(4-methyl-2-oxopiperazin-1-yl)benzamide. MS (Q1) 421.3 (M)".

Example 261  2-amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl )benzamide
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met hyl ni coti nam de and 84 ng of piperazine-2-one in 1
mL of BuOH. Purified by reverse phase 5HPLC to yield
WOR{4A8bDr 0- 3- (pyri di n-2-yl) phenyl) - 2- met hyl - BET/BS29R040165
i perazin-1-yl)nicotinamde M5 (Ql) 422.3 (M.
Exanpl e 275 cl
N-(4-chloro-3-(pyridin-2-y|)p y1l)-2-nmet hyl -6-(3-neth
yl-1H 1,2, 4-triazol - 1- %@Zé}q?:§tinanide Cl A mxture
of 57 nmg of 3-nethyl-1, 2yANtrrMazol cand 16 ng of sodi um
hydride in 2 nL of DVMF was stirH foNHA10 m n. 80 ny
of
6- chl oro- N- (4-chl oro- 3- (pyri di n- 2- heny1l) - 2- net hyl n
i coti nam de 15 was added. The reaction was heated to
140 C for 16h. The reaction nixture &fds quenched with
MeOH and evaporated. Purified by reverse phase HPLC to
yield N (4-chloro-3-(pyridin-2-

I )ephen - 22 1+ 6-(.3- hyl - 151, 2, 4-3 1] = -
2'2?% %fo e?h a%(g&%h%?%&?—n&tg@%o?%\yas e&?g?é ’ﬁ%ll %O(lf%g C 9(‘) a)ftlo)‘d methyl
2-aiNino4-@iekhytsoH@rypsrzode. nS@- g pHmethyl1)-a@inord t(tmythylSul{obybenzbate was
-triazol -1- ni.cof i nam de o
sy 3a g KU 6o GABTES e oy Yt s o400 g fp-ehlor-
3-(Pyridind2-{1ijandline [waa rdupled 102 -mhins-ad ity syl ey Dleenkdic 2cidriviaOfrocedure G.
stirre

DMFE was for 10 mn. of . o
This Pt NP HPORAE: DB S B Y haR{ey S -shinsgyridin2
yhiheaflj-nandmiesiasyipdaaside. MS (Q1) 402.0 (M) .

Example 262  2-acetamido-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide

Cl

20 uL of acetyl chloride was added to a solution of 90 mg of 2-amino-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methylsulfonyl)benzamide in 2 mL of pyridine at 0 °C. The reaction mixture was
allowed to warm to room temperature and stirred for 2h. The reaction was quenched with MeOH
and evaporated. The product was purified on reverse phase HPLC to yield 2-acetamido-N-(4-
chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide. MS (Q1) 444.0 (M)".

Example 263 N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-iodo-4-(methylsulfonyl)benzamide
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5 The reaction was heated to 140 C for 6h. The
reacti on m xture was quenched with MeOH and
weraporzased. Purified by reverse phase HPLC t oPgi/Ebu09/040165
N- (4-chl oro- 3- (pyridi n-2-yl)phenyl) - 2-
rrethyl -6-(1H1,2,4-triazol -1gyl) nicotinam de M5 (Ql)
391.4 (M. 10Exanp| e 277

N- (4-chl oro-3-(pyridi n--y} @ 1)-2-net hyl - 6- (1H pyr
azol - 1-y1) ni coti nam de O-N \'d A mxture of 52

ng of pyrazole and 18 ng of sodH hydride in 2 nL of
DMF were stirred for 10 15 mn. 90 of

6- chl oro- N- (4-chl oro- 3- (pyri di n- 2- heny1l) - 2- net hyl n
i coti nam de was added. The reaction s heated to 140
C for 5h. The reaction m xture was qﬁQpched wi th MeOH
and evaporated. Purified by reverse phase HPLC to
yield N (4-chloro-3-(pyridin-2-yl)phenyl) - 2-

oo T8 Y R R 6 SIS R8% B ot 1
andN- 8 -of hcbrmelma&d(spl)ﬁrricdiichl- Zhy kg lptieny:d co@edretthHy] an6 a (splupper & 206 mg
of szélfiﬂné?%%g %qunglf, Ep S rd\f/l\%r ﬁg Og{J;’llzh%S 6% onnlﬁluifzrg QV% gﬂtr%:cli §0r 2 hand
the 2 6blLOGTOeNFSQ 4ng bif @faﬁmuﬁr iopie fir0l2 MZ@MHQDp\h@m)ddéd- depwise at 0 °C. The
rea%e@tng%/as (&%td tg%gm? g)arg{)]rp 6%1911%{32%& Ptgl stlrreg ?or% }Pelr Ie ann)r(]t%re was ]éxtracted
with ethyl acetate. The combined organic extracts were washed with saturated Na,S,0;, dried
(MgSO,) and evaporated. Purified by silica gel chromatography (5-50% ethyl acetate/hexane) to
afford methyl 2-iodo-4-(methylsulfonyl)benzoate. 160 mg of methyl 2-iodo-4-
(methylsulfonyl)benzoate ~ was  hydrolyzed via Procedure M to give 2-iodo-4-
(methylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 2-iodo-4-
(methylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-iodo-4-(methylsulfonyl)benzamide. MS (Q1) 513.0
(M)".

Example 264  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((3S,5R)-3,5-dimethylpiperazin-1-yl)-2-
methylnicotinamide
Cl

Z~
O

HN

Stoichiometric amounts (0.04 mol) of methyl proplolate and ethyl 3-aminocrotonate were heated to
140 °C for 1h. 1 g of the crude (2E,4Z)-methyl-4-(1-aminoethylidene)-5-0xooct-2-enoate in 4 mL

of DMF was heated to 230 °C in a sealed microwave reactor for 40 min. The reaction mixture was
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5 was evaporated to afford tert-butyl

4-(5-(4-chl oro-3-(pyridin-2-yl)phenyl car banoyl) - 6-
wWoreaobste8y3 i di n- 2- yl ) pi per azi ne-| - car boxyl at e. BEGOUNPOWH40165

tert butyl 4-(5-(4-chloro-3-(pyridin-2-
dih}{ ‘E E’t@fa%ém?t"é‘”\‘x? %geda‘t‘“élgﬁt& %@é{.g%;% 4) ITE%/ e\)a r? g? ﬁol ahf?ord crude ethyl
6- hydrax;e2 ﬂﬁﬂlgﬂfltc@tn@fte HRGhlitOfe @ 800 mEhod cnﬂaeiﬂaybmmﬂroodywr Iﬁethﬂﬁlcotmate

d th et acet . hed with 0..1N sodi um .
in b ok Ffcato sk aet S8 P R Kncrod PR Raeter or 15 min
Thé:’bH‘abtfdnﬁllﬁﬁhxlﬁye ;z&aﬁ Puaks ent@géwxleatéﬂf’bﬁrdc&dy\i/l&i dlﬁthlyl cther. The combined

4-chl oro in e { er
oreyi, we5en4f€8wfﬁ§§3 g8 S0 @%5) Bﬁro%ed@ff(%\};caygs&%ﬁé%éf (0-20%
ethflPaceﬂélreMx@Bj 2l Qreﬁ &R d-6lil6to2=idthyRk edinde: - 64002mi e ety chhloro 2-

é%lan1no - 2- t hyl ni.cotjnam de Cl 15 Procedure F wa
met&} p@}lrmgedwqfé*{yﬂr@lyg Pla)r:edure M to give 6-chloro-2-methylnicotinic ac1d 300 mg

of BeRBloB @yh¥ih é“yqf)glluﬁﬁeowgs' &dﬁgfeﬂ dd BcRoyd-)-RRE@OMIkbride acid via Procedure

nethylnlcotlnan1de and of
G. Rhe rqactiongrixiiee wesphlyirdrighh qthyl ece@twa@hed miin. 1 Wgediym dyroxide and

ki h& ¥
bru%d gy ?K/@%%POI‘ geeél'ifﬁ)g%(% g)l 2 f@lld?ﬁ ():héoro -N- (il chloro 3- (%yrldln -2- }),llf)Jphen}Il) -2-

1camamqe- Paogit o erfoumdcisivi deD v o( @sylor@gzv Yasciop > (pyridin-

2- Y(E)é%m ? Jie n(l)crogn%ml % )??(li 28 _mf_ yﬁ ,6- dlél’rlle)} ]_ylpl%er?zme in 1r cr)n)%ygt; BuOH.
Purdpyl| byrirensyse 2phaspe tYCnicc gielh %(i4d:@lor(\AD(pyr1d1n 2- yl)phenyl) 6-((3S,5R)-3,5-
dlm%%?,ﬁJ dp%?aéglﬁﬁgglmg%% 040863 Lo Bresadpr e F was

6 chl oro- N-(4- chloro 3- (pyrldln 2-yl) phenyl) - 2-
d.l
EX@P? e e BRI Py R e iy
yDnicotinamide

Cl

Z
O

HN

Procedure F was performed using 100 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 112 mg of S-(-)-2-methylpiperizine in 1 mL of BuOH. Purified by
reverse  phase HPLC to yield (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-
methylpiperazin-1-yl)nicotinamide. MS (Q1) 422.3 (M)".

Example 266  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-

yl)nicotinamide.
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5reverse phase HPLC to yield

(S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypr
W@poohamssd) - 2- met hyl ni coti nam de. M5 (QLl) 397rdI/[84009/040165

Exanpl e 281

6- (2- (1Hi m dazol - 4-yl)eghyl am no) - N- (4-chl oro-3-(pyri

di n- 2-y1) phenyl) - 2- 1Qmethyl ni coti nam de ClI Procedure
F was performed usiQg 50O @o
6- chl oro- N- (4- chl or 0-3 ( pyKdi © 2-yl ) phenyl) - 2-

met hyl ni coti nam de and 93 ntdN hrstamne in 0.5 nL of
BuOH. Purified by reverse phas LC

15t oyi el d6- (2- (1H i m dazol - 4-yl) et hyl am no) - N- (4-chl or
0- 3- (pyridin-2-yl) phenyl)-2- nethylnicotinam de. M
(QL) 433.0 (M Exanpl e 282

6- (4-acetyl pi perazin-1-yl1)-N-(4-c 0- 3- (pyridin-2-yl
) phenyl) - 2- 20net hyl ni coti nanmi de WO

2009/ 126863PCT/ US2009/ 040165 CI  Procedure F was

Pro@&!hf']elo[:nﬁﬁjs N?&!f e@@lsﬂg 1@f mg of 6- chloro—N (4- chloro 3-(pyridin-2-yl)phenyl)-2-
C or o-

chl or o- ég di n-2-yl ) phenyl) -
methpnieotingintds mﬁiaWd@g AR zﬂﬁe%‘flplﬂ@fﬁ@étlyllplinbéfaﬁu@@ i Rurified by

Qf ri d I .
8 T K, B0 SR oo

me@ilelp(@‘lwmﬂch)ﬂl@ﬂwn)lﬁmM\%/(Ql) 222 hyl ni cot i nani de I\/IS
(Ql) 450.4 (M.

Example 267  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-
yDnicotinamide
Cl

Z
O

HN

Procedure F was performed using 100 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 112 mg of 2-methylpiperizine in 1 mL of BuOH. Purified by reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-
yl)nicotinamide. MS (Q1) 422.3 (M)".

Example 268  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-(2-hydroxyacetyl)piperazin-1-yl)-2-

methylnicotinamide
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Exanpl e 283
N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-(2, 6-di net hyl nor
wW@b@bims$3 2- 10met hyl ni coti nanmide CI HN  Pr oREHUS®0%040165
was performed using 55 ng of
6-chl oro-N-(4-chl oro-3-§pyridin-2-yl)phenyl) - 2-
nmet hyl ni coti nam de ,and 9 j of 2, 6-dinmethyl norpholine
in 0.5 nL of BuOH. {Puki ¢ by 15reverse phase HPLC to
yield \ N 0
N-(4-chl oro-3-(pyridin-2-w 1)-6-(2, 6-di net hyl nor
phol i no)-2- nethyl nicoti nam dg. \MS (Ql) 436.2 (M.
Exanpl e 284 _N
N- (4-chl oro-3- (pyridin-2-yl)phenyl) - 6- (4-hydroxypi peri
di n-1-y1)-2- 20net hyl ni coti nam ¢ge \WO
2009/ 126863PCT/ US2009/ 040165 Cl ocedure F was
performed using 55 ng of
6-chl oro-N-(4-chl oro-3-(pyridin-2-91)phenyl) - 2-
met hyl ni coti nam de and 78 ng of 4-hydropiperidine in
0.5 nL of BuCOH. Purified by reverse
100 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(piperazin-1-yl)nicotinamide was

coupled to glycolic acid via Procedure G. The product was purified on reverse phase HPLC to
yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-(2-hydroxyacetyl)piperazin-1-yl)-2-
methylnicotinamide. MS (Q1) 466.3 (M)".

Example 269  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(4-(methylsulfonyl)piperazin-1-
yDnicotinamide
Cl

Z
@)

HN

1.3 mL of methanesulfonyl chloride was slowly added to a solution of 2 g of 1-Boc—piperazine and
1.3 mL of pyridine in 6 mL of dichloromethane at 0 ° C. The reaction mixture was allowed to
warm to room temperature and stirred for 2h while being monitored by TLC. Upon completion,
the mixture was diluted with dichloromethane, washed with H,O, dried (MgSO,) and evaporated.
Purified by silica gel chromatograph (20-100% ethyl acetate/hexane) to afford tert-butyl-4-
(methylsulfonyl)piperazine-1-carboxylate. 930 mg of tert-butyl-4-(methylsulfonyl)piperazine-1-
carboxylate was treated with 4N HCI in dioxane for 2h. The reaction mixture was evaporated to
give the HCI salt of 1-(methylsulfonyl)piperazine. Procedure F was performed using 50 mg of 6-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methylnicotinamide, 69 mg of 1-
(methylsulfonyl)piperazine and DIEPA(1 eq) in 0.5 mL of BuOH. Purified by reverse phase
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5phase HPLC to yield

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypi peri
Wa@lRw9A26883 - 2- et hyl ni coti nam de. M5 (Ql) 422.BCT/NP2009/040165

Exanpl e 285

HPIEgl( ﬁo: (27}6;%-1 I)Ig]ﬁ%?l&lz/l —3l(p¥ri% ?yﬁé{wnprﬂg QOI)let l—(6§4? tgﬁf\l]ll%n&?%perazm 1-

yl)rﬁ’ccminadide.e\/lsi((y\asm@é(m)r med usi ng 55 rrg of
6-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl) - 2-
met hyl ni coti nam de and 92 [LI., of
1-(3-am nopropyl)-i m dazole in 0.5 nL of BuCH

Pur i 5rever s to yield .
EX%HP&%”@ Wedae @XY@P%@QE ol -Iniﬁﬂ]\ﬁ;tgwmemh@mﬁ@fclﬁwe
i din-2- yl)phenyl)-2-nethylnicotinam de M5 (Ql) 446.1

(M. Exanple 286
N-(4-chl oro-3-(pyridin-2-

2- et hyl ni coti nam de\C[

henyl) 6- (i sobutyl am no) -

Procedure F was performed using 90 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 78 pL of thiomorpholine in 1 mL of BuOH. Purified by reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-thiomorpholinonicotinamide. MS
(Q1) 4253 (M)".

Example 271  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-sulfonylmorpholinonicotinamide

Cl

Z
O

HN

100 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-thiomorpholinonicotinamide was
reacted via produce R. The product was purified on reverse phase HPLC to yield N-(4-chloro-3-
(pyridin-2-yl)phenyl)-2-methyl-6-sulfonylmorpholinonicotinamide. MS (Q1) 457.3 (M)".
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WO 2009/ 126863PCT/ US2009/ 040165 Procedure F was
performed using 50 ng of

W@2@bh2863 N- (4- chl or o- 3- (pyri di n- 2-yl ) pheny1l) - BET/US2009/040165
nethylnicotinanide and 70 !'at of isobutylanine in 0.5

of.,Bu urifijed.b PLC &

Exwp(l 457(:2hI g‘_(% c@miopg {pr ddln}ézyl)y}%ng % rgh[ ﬁ% (FI (gyrBo eqhaf amino)-
2- met hyl nicatobmiem de. M5 (QL) 395 5 Exanple 287
2-chl oro- N1- (4-chl oro- 35 (pyridin-2- yl)phenyl) N4, N4- di
met hyl t er epht hal am de 10_290 ng of di net hyl am ne
hydrochl ori de was ¢ouyp o1 g of
4- (tert-butoxycarbon Ml)\* chbor obenzoic acid via
Procedure G The reaction was diluted with
et hyl acetate, washed with O. HC1, 0.1 N NaOH and
brine, dried (My504) and evaporated t fford
tert-butyl 2- chloro-4-(dinethy _gfﬁg | ) benzoat e.
1.1g of tert-butyl 2-chloro-4- Tﬁ
(dinethylcarbannyl)benzoate was treated with TFA (4

re b BLRRT 55 TR S hoR Ora R iy pgpons 2

metﬂi@incofﬁhﬁndleemaﬂ 10 ng of dI-(IZdtmmthﬁf])ﬂ)}trmhéﬂe amd mﬁ@ﬁ %O\F\i t Purified by

revisl e HPLE 6 Sl AR TR i RSN 4 BRI G- quggoiain-1-

ynammahﬁ@nkananmﬁlpﬁQQ4}{ﬁKﬂ3®hylcarbannyl)ben20|c aci d
via Procedure G The product was purified on reverse
phase HPLC to yield 2-chl oro-N1-(4-chl oro- 3-

20( pyridin-2-yl)phenyl)- N4, N4-di net hyl t er epht hal am de.

WSS (C?) 414.1 (M, Exanple 288 , , ,
Exaqnig2 Bh| 8 C@lowg/‘?/m/aihﬁ 220phsiyhedr2r§dinethrprignishy Heresydamino)-

rbonyl ) np GRtH/BAREEdS WO

2009/126863PéT/U82009/040165 63 ng of norpholine was

coupled to 120 ng of

5- (met hoxycar bonyl )y _di 2-carboxylic acid via

Procedure G The reuact/i oh iff xtgre was diluted with

et hyl acetate, washed wthpsaturated 5 sodi um

bi carbonate and brine, dried ( M4) and evaporated to

af ford met hyl 6-(norpholine-4< catbony))nicotinate.

180 ng of nethyl 6-(norpholine- ggrb&@yl)nlcotlnate

was hydrol yzed via Procedure M td*glve

6- (nor phol i ne- 4-carbonyl )nicotinic acid. 100 ng of

4-chl oro-3-(pyridine-2- yl)aniline was coupled to

Pro@ed(nréo "FPGerJ B8orficd aiisﬁ%ng(# )Iﬁg PLd-BiGo ag 4dchY0'r@3 Ia%'ﬁﬁﬁld?{}ﬁphenyl) -2-

product was p on reverse p ase
mewlelicdtl@m;cllﬂ @6 WN-qEAN AN’ @mmetBylétpylpmedlann@-ly 10)5phle n{/BYO1g- Purified

by  reverse phase HPLC to yield  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((2-
(dimethylamino)ethyl)(methyl)amino)-2-methylnicotinamide. MS (Q1) 424.0 (M)".

Example 274  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-oxopiperazin- 1-yl)nicotinamide
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10( mor phol i ne- 4- car bonyl ) ni coti nam de. M5 (Ql) 423.4

(M. Exanple 289
WOR(AZIbDr 0- 3- (pyri di n-2-yl ) phenyl) - 3- hydr oxyP@F/US2009/040165

(et hyl sul fonyl nmet hyl ) benzamde 15 G OH/ S=0\ \ O

3- Hydr oxy- 4- nmet hyl benzoig acid (6.86 g, 45.1 nmmol) was

di ssol ved in nethangl(2 m). 4N HC1 in 1, 4-di oxane

(34 m, 0.135 nmol g%@)—gé;%added and the sol ution

heated to 55C for 18—R0 h s. 0The sol vent was

concentrated on a rotary e

partitioned between water and

aqueous portion was extracted et hyl acetate once,

and the ethyl acetate extracts e conbi ned and

washed with water once, brine on B ed with M504,

and evaporated to nethyl 3- hydrogy_ net hyl benzoat e as

a crude tan solid (6.66 g) which was used w t hout

purification. Methyl 3-hydroxy-4-nethyl benzoate (6.66
PrOGGdu@Flngér}OM ugi'ngsl@b vigd Jfns-cM¥Po-N-(4-chloro-3- (pyrldm 2-yl)phenyl)-2-

2009/ 126863PCT/ US2009/ 040165 di chl or omet hane (20 n¥
methylaigparpniide d s rmgipfidpqraging-Jnene igd ml ahBRQLL. Ehrerﬁf‘éidm TgpTse phase
HPLA t@?leldcﬁ (4!\@1{18% 3b(@§fllfﬂm é%f)ﬁ/ényﬁ Bln%ﬁﬂ% (é %X(ﬁ)lﬂgrazmspyl;mcotmamlde

was added dropw se. The sol ut’i on was al

MSM%HﬁQ%ﬁ@@on1tenperature with stirring, over 18

hours. The solution was washed with 1 N aqueous HCl

twi ce, water once, brine once, dried with MpJSO™, and

evaporated to nethyl 3-

Example 275  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methyl-1H-1,2,4-triazol-1-

r, and then
%I acetate. The

yDnicotinamide

Cl

Z
@]

HN

A mixture of 57 mg of 3-methyl-1,2,4-triazol and 16 mg of sodium hydride in 2 mL of DMF was
stirred for 10 min. 80 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methylnicotinamide
was added. The reaction was heated to 140 °C for 16h. The reaction mixture was quenched with
MeOH and evaporated. Purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yl)phenyl)-2-methyl-6-(3-methyl-1£-1,2,4-triazol-1-yl)nicotinamide. MS (Q1) 405.3 (M)".

Example 276  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(1H-1,2 4-triazol-1-

yDnicotinamide
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5 acet oxy-4-net hyl benzoate as a crude tan oil (6.93 @)
whi ch was used wi thout purification. Methyl
W25y - 4- met hyl benzoate (6.38 g, 30 6 nmol PCTES2009/040165
di ssolved in carbon tetrachloride (130 m) and treated
Wi th benzoic peroxyanhydride (200 ng, 0 83 mmol) and
NBS (5.45 g, 30 6 nmmo heated to 85C for 3
hours. After cooling t enperature, the solution
was filtered through e &—%45 cand evaporated to a
crude yell ow solid which wasH ifyed by silica ge
flash 10 chronmat ography (5% di Nor onet hane/ hexanes
i ncreasing to 35% di chl or onet hane/ hexanes) to yield
nmet hyl 3-acet oxy- 4- (brononet hyl) be ZQate as an of f
white solid (4.18 g). Methyl %Né
3-acet oxy4- (brononet hyl ) benzoat e ( 0 6. 97 mmol )
was used in procedure 0 to afford nethyl 3-
acet oxy-4- (et hyl sul f onyl net hyl ) benzoate as a white
A Iﬁ@iu'rdjof@l i/ of),2, Whiaehl anas4 ued sodidnh Gyttridp i 2 il CEADNN was stirred for

1o it o 12 0B 8T R e o R el B et v added.

Thd Ra@fohavad hdatbty @r WY For erEt TlhéJ @wuf)@ Iﬂyktﬂi%tx%)é'q)l&ﬁﬁ&mvﬁh MeOH and

acid as a white solid (1. (9 was used w tho
evaﬁi)ﬁuieﬁl cAtifige by reverse phase HPL to yleld N (4-chloro-3- (pyrldln 2 yl)phenyl) 2-

met:ﬁylfblgrl-p}(yzl‘lﬂz(zﬁpf pyﬂl&ﬂinalﬁmlmtdmlwbagw c acid (860
ny, i OX

nmmol ) was dissolved in 1,4 ane (25 m)
and treated mnth thionyl chloride (8 m) and DVF (5
drops), then heated to 50C for 2 hours. The reaction
was cool ed and evaporated to an oil. The oil residue
Exappde Hi7s s §H(g-elloforp- @N@ﬁh@r}é)ﬁb@rnaﬁeln@hﬂ orfiL ¥ pyeegolt el igptiggmide
ice 20 water bath, and treated dropwise with a
sol ution of 4- chloro 3-(pyridin-2-yl)aniline (767 ny,
3.74 mmol ) in dichloronetfane (30 nl). The reaction
was stirred 18 hours,/=a\l g to warmto room
tenperature. The reacti diJuted with
di chl oronet hane (40 m) and gtigred vigorously wth
water (50 m) while acidifying t < H6 with 1 Mcitric
aci d. The dichl oronet hane porti@n was separat ed, and
enough met hanol was added to dis ve precipitating
solids. The solution was 25 washeff~MWith water once,
bri ne once, dried with MpSO™4, and porated to a
solid which was triturated w th dichl oronet hane,
filtered, and air dried to yield 909 ng of crude
A iKREUSTS2 nfy EQtaz08 aﬁcﬁﬁg lﬂgbf %@ﬁmﬂ%ﬁ&d BQ BIN of BVMEV&Ee stirred for 10

phase HPLC to yiel d n?
mnN_ @Q 18§ 106 léochg)r? Hsﬁl]ca -3 pyrldln 2 yl)phenyl) 2-methylnicotinamide was added.

The/ teh @8 %@heé’te&ﬁédlfmx’iz-fér émetﬁ&yﬂe%bﬁ %Mhﬁ&%d@)@lhé&ﬁm@ﬁﬂ §R0H and

as a white solid. M ( .
evappreted.ChPwifisd 3oy( pyemsd rphasz IWan ﬁ@ rwsié J%Gr@%‘hﬁﬂgwldmZ -yDphenyl)-2-
ol TS a Rk TRABI B P / s0 1 o
N- (4-chl oro-3-(pyridin-2- yI)phenyl) 3 hydr oxy- 4- ( et hy
| sul fonyl net hyl ) benzam de (50 ng, 0.12

Example 278  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(piperazin-1-yl)nicotinamide
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mol ) was treated with 1-brono-2-nethyl propane (26

[tl, 0.24 mmol ) via procedure Uto yield 19 5ng of
WOR{4Ad8bDr 0- 3- (pyri di n-2-yl) phenyl) - 3-i sobut oRFF/USZ0a% 040165

hyl sul f onyl net hyl ) benzam de. M5 (Ql) 473 (M.

Exanpl e 291

Cl

N- (4- Chl oro- 3- (pyri din=2- henyl) - 3- net hoxy- 4-

10( met hyl sul f onyl netqyl, mde C o/ [/ S=0\\ O

N- (4- Chl oro- 3- (pyri ditaN2- heay1) - 3- hydr oxy- 4- (et hy

| sul fonyl net hyl ) benzam de (50+1%g, 0.12 15 nmol) was

treated with i odonethane (7.5 [#ft3\ 0.12 mmpl) via

procedure Uto yield 12 ng of N (& chloro-3

- (pyridin-2-yl)phenyl)-3 N

- net hoxy- 4- (et hyl sul f onyl met hyl ) @zam de. M (Q1)

431 (M. 20Exanple 292 NH

N- (4- Chl oro- 3- (pyridi n-2-yl) phenyl) - 3- et hoxy- 4-

(et hyl sul f onyl net hyl ) benzam de WO
ProdQfRY 1@2@%%%’1@&4&@2&9%/ %Qﬁ@%f 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 209 mg of 1-Boc-piperizine in 1 mL of BuOH. The reaction mixture
was ecvaporated to afford tert-butyl 4-(5-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)-6-
methylpyridin-2-yl)piperazine-1-carboxylate. 150 mg of tert-butyl 4-(5-(4-chloro-3-(pyridin-2-
yl)phenylcarbamoyl)-6-methylpyridin-2-yl)piperazine-1-carboxylate was treated with TFA (1 mL)
containing trace amounts of H,O for 2 h. The reaction mixture was diluted with ethyl acetate,
washed with 0.1N sodium hydroxide and brine, dried (MgSO,) and evaporated. Purified by
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(piperazin-1-

yl)nicotinamide. MS (Q1) 408.3 (M)".

Example 279  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)-2-
methylnicotinamide

Cl

Z
O

HN

Procedure F was performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 116 pL of R-(-)-1-amino-2-propanol in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)-
2-methylnicotinamide. MS (Q1) 397.4 (M)".

Example 280  (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)-2-

methylnicotinamide
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cl
N- (4- Chl oro- 3- (pyridi n-2-yl)phenyl) - 3- hydr oxy- 4- ( net hy
wo swbfiisyd met hyl ) benzam de (50 ng, 0.12 nmol ) MEEUS2009/040165
treated with iodoethane (10 [tl, 0.12 nmol) via
procedure U to yield 22 gyg of N-(4-
5chl oro- 3-(pyridi n- I : y1) 3- ethoxy 4- (et hyl sul f
onylnethyl)benzanid;.
N- (4- Chl oro- 3- (pyri di y
fonyl)piperazin-lyl)ethoxy)H e hylsulfonylnethyl)be
nzam de
N- (4- Chl oro- 3-(pyridin-2-yl)ph ﬁfp - hydr oxy- 4- (et hy
| sul f onyl met hyl ) benzam de (1.00 gy_2.40 nmol) was
di ssolved in DM (20 mL). Cesium carbonate (1.56 g,
4.8 mmol ) and 1, 2- 15 di bronoethane (0.83 m, 9.6
C
Proflke) SRECPRAIGRY SO0 B Gt Bl AL Tl oy -
methalpichiimhide 4id m@%laqﬁ&qjﬂ)sl -Nai@b12-paopdnad xit 0gcine b idulOl.  Purified by

I‘CV\%‘%{] I?Yllila\s,\e,:aalfllgéé é IW(%% q,]e hgorr](g é Izlyyéldlnxi yl\?ﬁq{eﬁyl%—%ﬁy\,@%ggr%pylamino)—2—
nmﬁwhmomaha&.Nm(@ltmumabol whi ch was purified by
chr omat ogr aphy (25% hexanes in ethyl acetate) to yield

490 ng of
3-(2 br onoet hoxy) - N- (4- chl or o- 3- (pyri di n- 2- yI)phenyl)

Xyl g1 "Eégﬂéfu' f on%‘LQ‘%t %125 f‘@?‘@orgg((@m%# Higheny>-

yl') phenydkthdmicoBiampdesul f onyl met hyl ) benzami de (100 ng,
0.19 nmol) was dissolved in DMV (2.0 m), and

pot assi um carbonat e ( ng, 0.23 nmol) and tert-butyl
pi per azi ne- I-carboxy a 38 ng, 0.21 nmol) were
added. The react|c-N sfirped for 18 hours at room
tenperature, quenched in and extracted with
ethyl acetate tw ce. The ethylacetate extracts were
washed wi th water 25once, br{n Nonce Nidried with
My504, and evaporated to a cru N\_Npe oi |l was
di ssolved in WO 2009/126863PCﬁWU82009/040165
dichloronethane (1 M) and treated mnth
fluoroacetlc acid ( The_reaction

Pro el a8t ACEAMES HHgn g% s}ng a?ﬁoﬁ ‘fh]#g cfél%ﬁ 1Ry rigns?-yhphenyl)-2-

mefll\il?llglﬁzﬁillﬁtfln&rhnﬁ ®Y &oSH hRBASR: LGl of Bh@hH d PESidahyEverse phase HPLC
C oro-3

- (pyPig n- 2- -7t Enridezal-Aerhstiaming) foryabipst-ryyyidip-2-yDphenyl)-2-
meth{RicbRiaphi &) 8B (Oy11433.0/(M) et hoxy) b
enzam deasawhi t esol i d. N-(4-Chl oro-3
-(pyridin-2-yl)phenyl)-4- 5
(et hyl sul fonyl nmet hyl ) - 3- (2- (pi perazi n-1-y1l) et hoxy) ben
zam de (30 ng, 0.047 mmol) was dissolved in
Exaipdh8r ofrét-pranydpiferazs- hiy)-NalePhipki3(yridinedtyl)phenyl)-2-
sopropyl propan-2-amne (18 [tl, 0.10 mol)
nwéﬁﬁkgy&ﬁy&%sulfonyl chloride (4 [tl, O. 051 nol ) were
added, and the reaction stirred at roomtenperature
for 72 hours. Additional
N- et hyl - N-i sopropyl propan-2-amne (9 [tl, 0.051 nmol)
and net hanesul fonyl chloride (4 [tl, 0.051 mmol) were
added and the reaction stirred 10 for 2 hours. After a
further addition of nethanesul fonyl chloride (4 [tl,
0.051 mmol ), the reaction was stirred for 2 hours and
evaporated to a crude solid which was purified on
reverse phase HPLC to yield 8 ng of
N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-3-(2-(4-(nmethyl su
fonyl ) pi perazi n-1yl)ethoxy)-4-(net hyl sul fonyl net hyl ) be
nzam de. M5 (Ql) 607 (M. 123&xanple 294
N-(4- Chl oro-3- (pyridin-2-yl)phenyl)-4-(nethyl sul fonyl m
et hyl )-3-(2-(3- oxopiperazin-|-yl)ethoxy)benzam de
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a 20
3-(2-Bronoet hoxy) - N-(4-chl oro-3-(pyridin-2-yl)phenyl) -
wa2qoaaedsyd sul f onyl net hyl ) benzam de (50 ng, 0. ORSI/HRI0Y/040165
was dissolved in DMF (1.0 ml) and treated with
pot assi um car bonat e (18(gg 0.13 nmol ) and
pi perazin-2-one (11 1 mol) for 18 hours. The
hours at 50C, then
addi ti onal potassi um ateo(18 ng, 0 13 mmol ) and
pi perazin-2-one (11 25 ng, Y ) was added. After
2 hours, the reaction was quen d in 5% NaOH and
extracted with ethyl acetate tWwio®. The ethyl acetate
extracts were washed with water ce, brine once,
dried with Mg504, and purified bx¥f§verse phase HPLC
to yield 16 ng of N
N- (4-chl oro- 3- (pyridi n2-yl ) phenyl) - nmet hyl sul f onyl e
thyl)-3 -(243 - oxop ip erazin-1 -y{)ethoxy)b
enzam de. M5 (Ql) 558 (M. 30 WO
2009/ 126863PCT/ US2009/ 040165 Exanp
Progedure. F4wax PESOTBICH SFHIE A2 10810 et %%9)?\’ W(ﬂlt)r%m(wmél@ (ppenyD)-2-
meﬂélﬂfﬂiceﬁt?anﬂée) Riaegy by o -1-dc BB st P 0¥ B TR HUDPENEATADy roverse

phage ( 2HB:Gmp#st hd»iglsi NO( 4 aqshiliapaazan- [l N-drahlope-§ri(npidend 1yphenyl)-2-
benzam de (50 ngy, 0.095 mol)

nmég%ﬂ%?%%%?y in Dwﬁn%?)o m) and treated with

potaSS|un1carbonate (18 mg, 0.13 nmol) and

1- (pi perazin-1-yl)ethanone (15 ng, 0 11 mmol ) for 18

hours. The reaction was heated for 2.0 hours at 50C,
Exanipdn283d dVi(#-ohlato-J@yadis2tihpbeny b en@tcedibdtBylmgrphOlidb3-2nmol )

and 1- 10e&§#%§&%§5 -1 -yl)ethanone (15 ng, 0.11 nmol)

was added: F'fours, the reaction was guenched in

5% NaOH and extracted wi€h ethyl acetate twi ce. The

N

ethyl acetate extra washed with water once,
bri ne once, dried W Iy ) %pd purified by reverse
phase HPLC to yield 1§ -(2-(4-ac etylpip
erazin-1 -yl) ethoxy)- N—(4 8“ -3

- (pyridin-2-yl)phenyl)-4- (nmet@dylMsul fonyl methyl )b
enzam de. M5 (Ql) 543 (M. 15 nple 296

N- (4- Chl oro- 3- (pyridi n-2-yl) pheny (2-(2, 6-di net hyl
nor phol i no) et hoxy) - 4- (nethylsulfong thyl)benzan1de
ca 20

Procedure F was performed using 55 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 95 mg of 2,6-dimethylmorpholine in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2,6-dimethylmorpholino)-2-
methylnicotinamide. MS (Q1) 436.2 (M)".

Example 284  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypiperidin-1-yl)-2-

methylnicotinamide

231



-(2-Bromo et hoxy)-N-(4-chl oro-3

-(pyridin-2-yl)phenyl)-4-(nmethyl sul fonyl nethyl )b
wepwantaes (50 ng, 0.095 mmol) was di ssol ved i nPQIVESZ009/@40165

m) and treated wi th potassium carbonate (18 ng, O0.13

mrol ) and 2, 6-di met hyl nogpholine (14 [tl, 0.11 nmmol),

and stirred at room pekature for 2518 hours. The

reacti on was quenchéd | OH and extracted with

et hyl acetate tw ce. A 0

2009/ 126863PCT/ US2009/ 040165N hy) acetate extracts

were washed with water once, bpi once, dried with

MySO4, and purified by reverse\phase HPLC to yield 20

nmg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-(2-(2, 6-

di met hyl nmor phol i no) et hoxy) - 4- (nethylsul f onyl net hyl ) ben

zamde. M5 (Ql) 571 (M. Exanple

N- (4- Chl oro- 3- (pyridi n-2-yl ) phenyl) -du( et hyl sul fonyl m

et hyl )-3-(2- norpholinoet hoxy)benzam de Cl 10

3- (2- Bronoet hoxy) - N- (4-chl oro- 3- (pyridi n-2-yl ) phenyl) -
Prodeduree Fhyhs peiffeiel nigtdgy b3 en 2and-elgorh20(4ranlor®3 Q@&ldﬁmyl)phenyl) 2-

s. di.ssql ved in ac tonltrlle d

WJ‘ICO?‘F“&H ‘m RE t4a1§Y§¥°B}ﬂeE‘élf("%8h9nsé)ﬂt s BH§NF0 iiied by reverss
phat@0lpprand tgrorphel | med-Hibkol3t bpyridia-231)pRBaY1)-6- (auﬁsidrsiyp;ﬂeﬁatn 1-yl)-2-

18 hours at roomtenperature. The reaction was heated
methyhniggimaigde. XSO €22. 18 t hen was al l owed to stir 18

hours at 15 roomtenperature. The reaction was

guenched in water and extracted with ethyl acetate

twi ce. The ethyl acetate extracts were washed wth

éﬁ%tleef%on@ —g 12 fnﬁ@azglnpmprgﬂ'ﬂﬁqné')ﬁl\tf—@—&%g) 4, (pﬁ'ﬁl‘i:h 2—yl)phenyl) 2-

evapor at e an ol | was ‘purified by rever

phase HPmghylpicgfinsdde30 ng of N- (4-chl or o- 3-

(pyridin-2-yl)phenyl) - 4; (nmethyl sul fonyl met hyl ) -3

-(2-nmorpho Iino et y) nzam de. M5 (Ql) 530 (M.
\{ 0

HN N

Procedure F was performed using 55 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 92 pL of 1-(3-aminopropyl)-imidazole in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield 6-(3-(1H-imidazol-1-yl)propylamino)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-2-methylnicotinamide. MS (Q1) 446.1 (M)".

Example 286  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(isobutylamino)-2-methylnicotinamide

Cl

HN
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N- (4- Chl oro- 3-(pyridi n-2-yl)phenyl)-4-(nmet hyl sul fonyl m
\N@sznywes(z-(piperidin-1y|)ethoxy)benzan1de CPCBS2009/040165

WO 2009/ 126863PCT/ US2009/ 040165 3 - (2- Bronp

Procezc{ﬁre ¥“) Wla}ls- Le"rfic):ll)?nle% gl|£1s§ ;3 591 ne%motf hyfhsl?ff"fN q,é]l ﬁthT‘f'P]W}j“gln' -yl)phenyl)-2-
memm]nﬂ:mllcbﬁmﬂéﬁldrﬂ@ uI0o NG urpamhipe wa®ks dilssfdbu0Etl Purified by reverse phase

HPﬁg 8!)] l[yt?eilc? W&4f§ﬂ)ﬁ%§)ﬁjyrlgﬁla?—% p%‘g?y Cﬁ? ﬁ%owtltif[%n{n{ql) GZ‘tna%liyilmcotmamlde MS

(QIuvs.) (Mgnd stirred 2.0 hours at roomtenperature. 5
Acetonitrile (0.25 nl) and
N- et hyl - N-i sopropyl propan-2-amne (25 [tl, 0.19 mmol)
wer e added, and the reaction was stirred for an
addi t i onal hours. The reaction was guenche
Exmatlee%87an%rdé15&°r1&c(ﬁéalow FHvaEn YiHBORER Qlw@@tmﬂh@alamlde
di chl oronet hane extracts were washed with water once,
brine once, dried with S, and evaporated to an
solid which was purified reverse phase HPLC to
yield 17 ng —
N- (4-chl oro-3-(pyri oy enyl) - 4- (met hyl sul f onyl m
ethyl)-3-(2- 10(pip erifdi n-1 y ethoxy)b enzam de. MS
(Ql) 528 (M. Exanple 299 HN

N- (4- Chl oro- 3- (pyridin-2-yl)phe - 4- (met hyl sul f onyl m
ethyl)-3-(2-(pyrrolidin-1yl)eth enzam de 15 Cl
0
—N
\

290 mg of dimethylamine hydrochloride was coupled to 1 g of 4-(tert-butoxycarbonyl)-3-
chlorobenzoic acid via Procedure G. The reaction mixture was diluted with ethyl acetate, washed
with 0.1 N HCL, 0.1 N NaOH and brine, dried (MgSQ,) and evaporated to afford tert-butyl 2-
chloro-4-(dimethylcarbamoyl)benzoate. 1.1g of tert-butyl 2-chloro-4-
(dimethylcarbamoyl)benzoate was treated with TFA (4 mL) containing trace amounts of H,O for 2
h. The reaction mixture was evaporated, and then added 0.1 N HCl. The resulting solid was
filtered and washed with H,O to yield 2-chloro-4-(dimethylcarbamoyl)benzoic acid. 100 mg of 4-
chloro-3-(pyridine-2-yl)aniline was coupled to 2-chloro-4-(dimethylcarbamoyl)benzoic acid via
Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N'-(4-chloro-3-
(pyridin-2-yl)phenyl)-N* N*-dimethylterephthalamide.

MS (Q1) 414.1 (M)".

Example 288  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(morpholine-4-carbonyl)nicotinamide
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-(2-Bromo et hoxy)-N-(4-chl oro-3

-(pyridin-2-yl)phenyl)-4-(nmethyl sul fonyl nethyl )b
wepwantaes (40 ng, 0.076 mmol) was di ssol ved i nPCT/US2009/040165

acetonitrile (1.0 mM) and DMF (1.0 m), treated with

pot assi um 20 car bonate (§§ ng, 0.12 nmmol) and

pyrrolidine (7 [tl, 0.08 ), and stirred 18 hours

at room tenperature/ The ion was gquenched in

wat er and extracted /|l agetate tw ce. The

ethyl acetate extracts were pashed with water once,

brine once, dried with M504, and evaporated to an oil

whi ch was purified by reverse pilas§HPLC to yield 30

ng of N-(4-chloro-3-(pyridin-2-

yl) phenyl) - 4- (et hyl sul f onyl net hyl )35 (2- (pyrrolidin-|I

-y1l) et hoxy) benzam de. M5 (Q1) 5%,«\/9. 25 Exanpl e 300

3- Ami no- N- (4-chl oro- 3- (pyridin-2-yl) phenyl)-4-(nethyls
ul f onyl net hyl ) benzam de WO 0

2009/ 126863PCT/ US2009/ 040165 CI  NH2 / s=0 \\ O

4- (Bronmonet hyl ) - 3-ni trobenzoic acid (2.00 g, 7.69

63 m%odf)m(yfﬂft)hQé $29 EM&)Qd'tQ 15@2%3(2{? e%%xwa}boﬁﬂ%yhﬁﬁéb%grboxyhc acid

e‘hOf concentr at UI‘I c acid
Vlaéir@qed@el Giz D ugastien mpxhEemvias rﬁﬁé‘ieét“ﬂﬂleeth%rﬁce@eaa%l@ﬁhﬁd Wit [ saturated

sod ngf)lg%mﬁ{e &g%ﬁ@t({rgh g?lggg!&fa?{g iregag)%f:altézl t%?foﬁldlgagyl 66(%Q)rphohne 4-

e reaction stirre ' hours. The sol ve
carbtml)mgtnmeﬁqt ri&p ext ofmethylot- @nwp@ha@éﬁ@rbojryl)ndpmnateewlawmrplyzed via

Pro%aﬂ%&é[qg %k%%eg/\a ghl‘ﬁ@f’ pﬁg%y)ﬁlgot}/@cg%qd t YHO 0§9%M§7§—§&yﬂdlne -2-

yharthe ewa&pwpmde@l o (@nowhbh&% garmnylamy@inhcoamcbwh PronatuhyG The product

was B&r}i)frelgc% Ireé)/%%e mﬁsﬁ mfftLilo F entz)m)me larrg)d)l\H(%—e(ijﬂo 0- E@’ﬁlgglé —\él)phenyl)—6—
(m((rﬂhoﬁﬁe -0 ,calﬁoﬁzﬁ)nwn‘mia)nl&mMSL(Qéﬂ423m (M)acedur e

Example 289  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-
(methylsulfonylmethyl)benzamide

Cl

ZN
@)

HN

3-Hydroxy-4-methylbenzoic acid (6.86 g, 45.1 mmol) was dissolved in methanol (200 ml). 4N
HCI in 1,4-dioxane (34 ml, 0.135 mmol HCIl) was added and the solution heated to 55°C for 18
hours. The solvent was concentrated on a rotary evaporator, and then partitioned between water
and ethyl acetate. The aqueous portion was extracted with ethyl acetate once, and the ethyl acetate
extracts were combined and washed with water once, brine once, dried with MgSQ,, and
evaporated to methyl 3-hydroxy-4-methylbenzoate as a crude tan solid (6.66 g) which was used
without purification. Methyl 3-hydroxy-4-methylbenzoate (6.66 g, 40.1 mmol) was dissolved in
234
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10 O to afford 1.66 g of nethyl

4- (et hyl sul f onyl net hyl ) -3-ni trobenzoate as a solid
wabiogh268es used without purification. Methyl PCT/US2009/040165

4- (nethylsulfonylnethyl) 3- nltrobenzoate (1.66 g, 6.07
d1co Proa) ﬁ%ﬁlﬁl %&nlrgétg w}{ cglr?ecaq*) efﬁgOI f g((ﬁ: :j edzm ag ice water
batlr a\mg@l slﬂd)rndé (3\Mmt; ISO Waﬁmoﬂ$ &ds \aﬂdeldaindipwpw | Thecmutmrn was allowed to

wal%_ gpel\/rec;[ {eisﬁlfl)ls{églr V&g fﬁ%@‘k %Her}l \ r benZiheC S(?litg)nnj%s wasﬂgd with 1 N
aqutsbL&aIH@UtWibd, Rvatdti @y, | brimb | @ed, dﬁle(i Yvith WighO,, ldnd angbobMd {olmethyl 3-

d stirred room t ure for.18 hou
a"e{"ﬁéﬁ “éetth-‘/g??ézqﬁ%?rasg Cﬂg‘ﬁ fa otk (fan ¢ E ng‘fV[“%b il ‘tlséﬁ'ﬁét%%ﬂt ar éIr igpfipn. Methyl
3-adcBoxoLh&hylhdnz&dtc ABsaE diotd @mal) whs leEkQUddSm @Erb@@étra&ﬁ]@mde (130 ml)
sol vents and excess thjonyl chloride were renpve

and, thgaigdyWigh, bengeig dgfioxyaahyfiridp &240e8s. 4l RaeD &P@@@S\/@&S 2 '30.6 mmol),

the! h6M OTOFRE B8NS hode- Ak koG b r&h &Shpstatdie, the solution was filtered
N- et hf{@ N-i sopropyl propan-2-am ne ‘}) 8

threngh Calite o epd gyapg?ﬁeﬂ@q ﬁ_CIZJ_d? [yglg)ﬁvi qolha évh(cgo)gas,pﬁrlﬁgl 12]3651?1ca gel flash

chr%hgra@ﬂ' 5§“t Hl'éﬁl@fé)nfe%neal%xﬁﬂe@ 11@ctrearsﬁlg% 398, Hl@lﬁ&%ﬁ@!h%e%exanes) to
over which tine a solid precipitatéd. Water was ad

yieldrebthyh 3-aprteety - Gramesnetliyhbawzesde 26rig o whitg splet4. 18 ®)- aMﬁfbvloB acetoxy-

4- 2.
(l{?%oﬁ&hfl ber(l)ZO%te (ﬁo Opi ng6 972nn1}0§ T}}/as l;sfﬁi in pzrocedlﬁse/ OS lﬂ fat(‘)f(r)]r)(/i nr%]ethyl 3-

aceixiryH(ne By lswifanyloiséryb benizokte as aaWhlam Sqleil (oW gowhigh was used without

oA B B XTI 7, 53 e v

sapnmﬁb() vinasocekuss vl t&meltﬂfordﬁ -bydnanyel- (n(eMls[ﬂany&ndhyl)benzmc acid as a white
) d HCL |
soh%%?.gg %L{Vﬁgﬁ 38 H‘?‘?g 1%1 Wgt gurlgaatg)gla r?QHXJ% OI‘ ethé/ 6§8]%&)na/iamev%?fl)ben201c

acidh B exth, 804 kol f wiis (ﬂSSﬁlVb@iﬂ' B4-dibkaner(2aoil)i mn tha@sd eabltiteehyl chloride

s BT, D BPud Gt Wit e S B vy, PO Peaf S T Sooted and

eva)é&’aﬂe@\% s0bil. ATMWbIiCRs\MESWE di§soived in (ﬁclﬁdirbi)\fﬂ:thﬂff‘:e(ﬂ(&ihﬂf)3 codl&l in an ice

urry S |tered thro gh Cel 545, e.not her
watey ‘&%@gxﬁ e duarioc i £ po bk 4f“\me°6‘é3 b @F?@éme (767 mg, 3.74
mnfd)iif dlcﬂlowﬂlemMO ralf dTEeVl%QQl'bﬁWQ sﬁrﬁbdﬁ@%oﬁi@ Qfowﬂ% té warm to room
crude yel |l ow solid, ZOn%b whi ch was purlfled by
tempgigWcs el issassopprediEedy ﬁl@hlsmfbgaff Hrnl peeygired vigorously with

watelamorlﬁl Nn{14 a&ﬁifﬁﬁ? 03?1-6 BYiti IN/[ &itrYd VQBoPcP %])Yelalclﬂoronl\}fthane ortion was

(et hy sul f onyl benzam de.

sep2RGd/ q@e@gmpngg@@@gp eddries dszalip peecpgating sohs The solution was
waghed\%ﬁla\mt%f %I%E':/ (i Qh)ln?‘% Qfried (N@t}ﬂrl‘l/[%(ﬂ; %n(y IB‘)aBQl%{%M 1) 24olid which was

(et hyl su | met hyl ) benzam de
triturpggl wath |¢c(1]4)rq;1mt}@p@ fltered, and air dried to yleld 909 mg of crude product. A portion

(2031%@3(%% {unf % (Xll rz&l?s%q)é%% %t%éé ‘?(?e é%tdpﬁ 4)<9110r0 |3 -(pyridin-2-

yDpdlahyd)-3- dyﬂIQ@ %(Ilﬁemlﬂylsuﬁo@ﬁﬁethﬁ}b)?nmnmiem @&vdadu scéldVMSo(Ql) 417 (M)
afford 19 ng of 3-
acet am do- N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(nethy
| sul fonyl net hyl ) benzam de as a white 10solid. M5 (Ql)

45 . I 02. .. .
i ORI b ey a baroy 1) - 2-
(mdtipdduifyhgubthayyshameidey | ) phenyl) - 2- met hy1- 6- (tri fl uor onet
hyl ) ni coti nam de
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3- Am no- N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(nethyls
wakdoongdseet hyl ) benzam de (30 ng, 0.072 mmol) We&T/US2009/040165

reacted with 2-nmethyl-6-(trifluoronethyl)nicotinoyl

chloride (19 ng, 0.079 mol) via 20 procedure V to

afford 16 ng of _

N- (5-(4-chl oro-3-(@yriyi yl ) phenyl car banoyl) - 2-
(et hyl sul f onyl met hy+) pheryd) - @- met hy1-6- (trifl uor onet
hyl ) ni coti nam de as a whitéiNsqlid. M5 QL) 603 (M.
WO 2009/ 126863PCT/ US2009/ 040165 &xappie 303

3- Benzani do- N- (4- chl oro- 3- ( py n<2-yl ) phenyl) - 4-

(et hyl sul f onyl net hyl ) benzam de ® /5

3- Am no- N- (4-chl oro- 3- (pyridi n-2-ylY phenyl) - 4- (et hyl s
ul f onyl net hyl ) benzam de (30 ng, 0.072 mml) was
reacted with benzoyl chloride (9 [L1, 0.079 nmol) via

: f 17 f 3 .
B RLE  Bhr DS S0 e oty ety gt pe. 012
mnio§ s anaytbdratth y by dmenZ-arihgprapsna 26, 1024 swhollyia WBcfdtd U to yield 19
5 oL l,e 304 . .
meN P N O gT- BRR PR AP R S wsny By ey Loy elIp g MS

(Qeuhy (M) 3- (2- (pyrrolidin-1yl)acet am do) benzam de Cl

Example 291  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-methoxy-4-
(methylsulfonylmethyl)benzamide

Cl

ZN
@)

HN

o=~ SN

N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-(methylsul fonylmethyl)benzamide (50 mg, 0.12
mmol) was treated with iodomethane (7.5 ul, 0.12 mmol) via procedure U to yield 12 mg of N-(4-
chloro-3-(pyridin-2-yl)phenyl)-3-methoxy-4-(methylsulfonylmethyl)benzamide. MS (Q1) 431
(M)

Example 292 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-ethoxy-4-
(methylsulfonylmethyl)benzamide
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15 cz, YNH / s=0\\ 0 NO/ 3 -Amno-N(4-chloro-3

-(pyridin-2-yl)phenyl)-4-(nmethyl sul fonyl nethyl )b
wepwateaes ( 100 nrg, 0.24 mmol ) was di ssol ved i nPCT/US2009/040165

1, 4-dioxane (5.0 m), treated with triethylam ne (274

[L1, 1.97 mml) and 2-brgmoacetyl bromde (121 [L1,

1.39 mol ). The reac as heated to reflux for 10

m nutes, 20 and sti oom tenperature for 18

hour s. The reacti on Wwas q od with water, and

extracted twice with ethyl Rite The ethyl acetate

extracts were filtered, washed h Avat er once, brine

once, dried with M504, evapory Yo 158 ny of a

crude brown oil, 3-(2-

br onbacet am do) - N- (4- chl or o- 3- (pyri q)l - 2- yl ) phenyl) - 4-

(met hyl sul f onyl met hyl ) benzam de, which was used

wi t hout further purification. Crude

N@g‘hfo;o Lo, %&%&@Mﬁx&m S gnpgg me 0

wmﬂ&a‘(dd SRStd’lI ivdeaithame OV, G 2e@atmeld wi prbcaiare O yleld 22 mg of N-(4-
chloroq)— pyrl n}Lf‘E% %4(}9 met%ylsulfonylmethyl)benzamlde. MS (Q1) 445 (M)".

Example 293 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-(2-(4-(methylsulfonyl)piperazin-1-
yl)ethoxy)-4-(methylsulfonylmethyl)benzamide

Cl

N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-(methylsul fonylmethyl)benzamide (1.00 g, 2.40
mmol) was dissolved in DMF (20 ml). Cesium carbonate (1.56 g, 4.8 mmol) and 1,2-
dibromoethane (0.83 ml, 9.6 mmol) were added, and the reaction was stirred at 50°C for 18 hours.
The reaction was quenched with water, basified with 10% aqueous NaOH, and extracted with ethyl
acetate twice. The ethyl extracts were washed with water once, brine once, dried with MgSQy,
and evaporated to a crude oil which was purified by chromatography (25% hexanes in ethyl
acetate) to yield 490 mg of 3-(2-bromoethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide as a yellow solid. 3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methylsulfonylmethyl)benzamide (100 mg, 0.19 mmol) was dissolved in DMF (2.0
ml), and potassium carbonate (32 mg, 0.23 mmol) and tert-butyl piperazine-1-carboxylate (38 mg,
0.21 mmol) were added. The reaction was stirred for 18 hours at room temperature, quenched in
water, and extracted with ethyl acetate twice. The ethyl acetate extracts were washed with water

once, brine once, dried with MgSQ,, and evaporated to a crude oil. The oil was dissolved in
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et hyl - N-i sopr opyl propan-2-amne (61 [tl, 0.35 nmol)

and pyrrolidine (27 [tl, 0.32 mmmpl), and stirred at
WO owaieasnper at ure for 18 hours. The reacti on We&I/US2009/040165

guenched with water and extracted with ethyl acetate
d1c1t1101i0methan h@ eI%hXclntereageﬁdge hetn%grégc%h(f‘ ﬁ(\:ﬂ%wgre sg(r))ugr t;}?l% reaction was
evaparat@d taadrysos, iadd vlialcnfale walil wasrputified obyeversy grasceHPIb@seyield 63 mg of
N HPLC tp, aff.ord 5 g%(p ; :

(RepgochiPsHn 338 ?‘1-‘/ Aty sSSP 2 RIS TFEUr £ onyl m
yl)@lidxyjbpnzBm(d2- (pyrral i dilitel- sylig.acet amv(dahbenzapyiridm-R$l)fhenyl)-4-

e B TR o BB G S Bt a i dsy 1) O (el s

dlsfml\@ﬂ (ih &cl{l@%ﬁieﬂihﬁb‘@ﬁ nll@ﬁill() 'DHE lm/d) h@emaﬁyldﬁls@ropylprbmn 2-amine (18
-Z- y ani |l i ne

p
ul, MQ nafpglé av%gla%?wsw%lm Dt Rathe” éﬁé @mgg)wei@s “difth oF amﬁhe reaction
stirke@- 49 189 tenfpeRakE ShrWtiduRY rA&Hltﬂﬁ“laKN eB31-MisopfbpPpFopmi- i-amlne (9 ul,
and cooled to 0OC. 4- C,\{?énobenzo chl ori de g B n}?
0.0phvepl) wad madarsaul oayl ehinside ehih 9 Hes!) é‘terer'c}dé%ﬂ gyt elrewtlon stirred
for b%ﬁrs I‘Ht%r 5 ﬁﬁ‘@]EI’ éﬂﬁlt%@%f gl'eih%egquo\{l&lt Jl‘ll(ﬂlfdg m Qr @.U?lt Bﬁﬁﬁ, the reaction
and net hanol was added di ssol ve al ds. The
wassirigd foR hages ams‘rﬁé@ram 1t<ha wadeeﬁohé Fiish W% pweﬁedm@éevetsp ipbage HPLC

to %Elﬁ I\églslgé 89”5‘1’ (%- g)z di % ﬁha{gﬁ% (22 1%@%?& ]g/erazml

yl)ﬁ(ﬂm%@ﬁhqlhylmbfenﬁmethﬂﬂi%lm@wé/IES)(QﬂMQif(fVBrd 20 908 ng of
N- (4-chl oro-3-(pyridin-2-yl)phenyl) - 4-cyanobenzam de
as a yel |l ow solid.
N- (4- Chl or 03- (pyri di n- 2- yI ) phenyl) 4 cyanobenzarri de

500 , [ nd
20 e R S R e R S S A TR
oxdpfpeﬂlﬁinileﬁ)eﬂﬁ)kﬂberaﬁldldsatur ated with HCl gas. The
solution was heated briefly to 70C to di ssol ve
precipitated solids, cooled in an ice bath, and
resaturated with HC1 gas. The sol ution was then stored
at 0C for 18 hour Th ol uti on was 25 saturated
again with HCL ¢ d to 70C u &all sol i ds
di ssol ved, cool ed t'\b 0C, \regaturate R HCl gas, and
stored at OC for 18 hour"é i nal I)L.Jnltrogen gas was
bubbl ed through the solutio dl.0 hour, and the
sol ution was evaporated to hess. The resi due was
di ssol ved in nethanol, treated-witd MP-carbonate (2.57
g) and stirred 30 mn. The sol uticon was filtered to
afford a neutral, nethanolic solution of ethyl
4- (4-chl oro-3-(pyridi n-2-

3- (Bew@opmewlmwdhwmyl@;bﬁnzi mi)ldlaﬁﬁ) 4 m&:tﬂyhsdl\ﬁﬁylﬁhbﬂhwﬂ)l&dzamide (50

n no| k I
mg%@gi/ e 0 %a C. é?lﬁ]ig?ggnl?and treated wit opolfléslsmm carb\(/)\%)ate (18 mg,

0.13 mmol) and p1perazm—2—0ne (11 mg, 0.11 mmol) for 18 hours. The reaction was heated for 2.0

hours at 50°C, then additional potassium carbonate (18 mg, 0.13 mmol) and piperazin-2-one (11
mg, 0.11 mmol) was added. After 2 hours, the reaction was quenched in 5% NaOH and extracted
with ethyl acetate twice. The ethyl acetate extracts were washed with water once, brine once,
dried with MgSO,, and purified by reverse phase HPLC to yield 16 mg of N-(4-chloro-3-(pyridin-
2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-(3-oxopiperazin-1-yl)ethoxy)benzamide. MS (Q1) 558
(M)".
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4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
we@2q21%8d of a 0.075 M net hanol sol ution, 0. 1BCTI81009/040165

was treated with 3-(1H—im’dazo| 4-yl ) propan-1-am ne

exdyifi s AR A P SRS R R o B ) T P
hl or o- 3- (ix{tipysui foyim@hyl)bepraende ) benzamni de. I\/IS (QL) 459
(M. Exanple 306
N- (4- Chl oro-3-(pyridin-2-yl)phenyl)-4-(N-(2-(pyrrolidi
n-2- yl)ethyl)carbam @f doyl ) benzam de \10 C  HN Et hyl
4-(4-chloro-3-(p yl ) phenyl carb yl ) benzi m dat
e (2.0 mM of a 0NO7 sol 0. 15 mmol )
was treated with 2'\tpyrr n2ylaﬂ;ﬁanamne(28
[L1, 0.23 mmol) via 15procedure Wt afford 90 ng of

i di 1)-4-(N-(2-(pyrrolidi

nza/n de. M5 (QLl) 448

n-2- yl)ethyl)carbam m doyl)

(M. Exanpl e 307

N- (4- Chl oro-3-(pyridin-2-yl )phenyol) 4- (N-((tetrahydrof

uran-2- 20yl ) nmet hyl ) car bam m doyl ) benzam de Cl
3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (50
mg, 0.095 mmol) was dissolved in DMF (1.0 ml) and treated with potassium carbonate (18 mg,
0.13 mmol) and 1-(piperazin-1-yl)ethanone (15 mg, 0.11 mmol) for 18 hours. The reaction was
heated for 2.0 hours at 50°C, then additional potassium carbonate (18 mg, 0.13 mmol) and 1-
(piperazin-1-yl)ethanone (15 mg, 0.11 mmol) was added. After 2 hours, the reaction was quenched
in 5% NaOH and extracted with ethyl acetate twice. The ethyl acetate extracts were washed with
water once, brine once, dried with MgSQO., and purified by reverse phase HPLC to yield 18 mg of
3-(2-(4-acetylpiperazin-1-yl)ethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 543 (M)".

Example 296  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-(2-(2,6-dimethylmorpholino)ethoxy)-4-
(methylsulfonylmethyl)benzamide

Cl

3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (50
mg, 0.095 mmol) was dissolved in DMF (1.0 ml) and treated with potassium carbonate (18 mg,
0.13 mmol) and 2,6-dimethylmorpholine (14 pl, 0.11 mmol), and stirred at room temperature for

18 hours. The reaction was quenched in 5% NaOH and extracted with ethyl acetate twice. The
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4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
we@2q21%8d of a 0.075 M net hanol 25sol ution, OPABUMMOYH40165

was treated with (tetrahydrofuran-2-yl)nethanam ne (23

cth llig:'étato b)gt%gac%'voelre) wvs%ead Wi %Qroogn/c %%91%66 c?’n%gc{n%’a?‘%% %&%9,%%5 purified by
Focedure Wto arrord 76 ny of

reviisq 4plakd OHPEG- (pyyieldi 202-nyd ) phenydghlero SNp{r{die2yBblydylpB-(2-(2.6-
dmiéW{Eé@?ﬁh‘%}th;[))gé—lé)(%l%ﬁl?l%l%omygﬁoeﬁllyz)geenggn% e.%s ((M? 59’1(%]1%)*.4 35

4- (N-(2-(1H 1 m dazol -4-yl )ethyl)carbam m doyl)-N-(4-ch

| oro- 3-(pyridin-2- yl)phenyl)benzam de CI HN 10Et hyl

4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
Exfnpl229d  niv-(@IChr&3-0yibidM- 1@t ihei0)-4-6ad thifliubay 18 ethd)-B1D| )

was treated with 2-(1H i m dazol -4-yl)ethanam ne (25
ng, 0 23MaiBplnogthaxypbeszasits e Wto afford 90 ng of
4-(N-(2-(1H i m dazol - 4-yl ) et hyl ) carbam m doyl)-N(4-ch
| oro-3- (pyridin-2-yl) Bhenyl ) benzam de. M5 (QLl) 445

15 Exanpl e 309 '

g\l-'v%4-ChI or o- 3-(py)pheny1)-4- (2,2, 2-
trifluoroethyl)carbafi midgyl )dbenzami gejl
HN N
o/_/

S=0
W
O

3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (50
mg, 0.095 mmol) was dissolved in acetonitrile (1.0 ml) and DMF (1.0 ml), treated with potassium
carbonate (16 mg, 0.12 mmol) and morpholine (10 pl, 0.11 mmol), and stirred 18 hours at room
temperature. The reaction was heated to 50°C for 8 hours, and then was allowed to stir 18 hours at
room temperature. The reaction was quenched in water and extracted with ethyl acetate twice.
The ethyl acetate extracts were washed with water once, brine once, dried with MgSQ,, and
evaporated to an oil which was purified by reverse phase HPLC to yield 30 mg of N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-morpholinoethoxy)benzamide. MS (Q1) 530
(M)".

Example 298  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-(piperidin-1-
yl)ethoxy)benzamide

Cl

=

Z
O

i@

HN
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4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
we@2q21%8d of a 0.075 M net hanol sol ution, 0. 1BCTI81009/040165
was treated with 2,2,2-trifluoroethanamne (18 [t],
0.23 mmol ) via procedure Wto afford 56 ng of
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(N (2,2, 2-
3-(1- Bf(flﬂolﬂthbqet]\hﬁﬁk)hhﬁdi Bﬁpﬁrﬂlrﬂl}yﬂ)ﬁ}bejﬂkﬁ(ﬂldmlsdlﬁnjl@t)lyléllﬁzﬁzamide (50
25 V\D 9/ 126863PCT/ US2009/ 040165 a e
mep 055 B SRRy B A PE R ) - (oI n T TR 20 .
0.15 phadl I’ilﬁ() (pl1[f6hm’(ﬁé et hyl ). -11 ehad g andestied 2.0 hodré hy |r00m temperature.
4-(4-c ro- 3- idin | car my ben m dat
Acigonigia U g g GG R et ARG S [ o (ol TSP 0ded, and
the\/i@&tlbﬁ eat etkrod foh ar ,a8did b U ot pitel ﬂe:ﬂﬁoﬁ 28s [quénch& @3water and
via procedure Wto afford 74

eXUﬁQ‘(:QL V‘f}]lﬂ Qj?lgorgmgtbw, G- 2T1y:3| ﬁhﬁlﬂgﬁglﬂhalzm%t]@cts were washed with water

oncdl] %ﬁ%b@%]@ﬁé?lﬂhﬂﬂki@ﬁhﬂpé%&méh Yo Benaansien wSplfled by reverse
a

phagg @Eiéh‘lodfl@d 37 (lpgu?\f diahlopa-§nysidEmay il rhguy N-(metindsulfeypetbyD-3-(2-
(pifRkhCay RAT b A hide. M§ (3 A8 v

Example 299  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-(pyrrolidin-1-
yl)ethoxy)benzamide

Cl

7
ZN
O

i

HN

3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (40
mg, 0.076 mmol) was dissolved in acetonitrile (1.0 ml) and DMF (1.0 ml), treated with potassium
carbonate (16 mg, 0.12 mmol) and pyrrolidine (7 ul, 0.084 mmol), and stirred 18 hours at room
temperature. The reaction was quenched in water and extracted with ethyl acetate twice. The ethyl
acetate extracts were washed with water once, brine once, dried with MgSQ,, and evaporated to an
oil which was purified by reverse phase HPLC to yield 30 mg of N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-(pyrrolidin-1-yl)ethoxy)benzamide. MS (Q1) 514 (M)".

Example 300  3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide

241



10

15

20

25

30

15HN Et hyl

4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
we@2q21%8d of a 0.075 M net hanol sol ution, 0. 1BCTI81009/040165

was treated with 3-nethoxypropan-1-amne (23 [tl, 0.23

mmol ) via procedure Wtogcafford 68 ng of

N- (4-chl oro-3-(pyridj vl ) phenyl) - 4- (N- ( 3- net hoxypro

pyl ) car bam ni doy1) - ' de. MB (QL) 423 (M.

Exanpl e 312

N- (4- Chl oro-3-(pyridin-2-ylM

nmet hoxyet hyl ) car bam m doyl ) ben

2009/ 126863PCT/ US2009/ 040165 Me Et hy

4- (4-chloro-3-(pyridin-2-yl)pheny\cathanoyl ) benzi m dat

e (2.0 M of a 0.075 M nethanol sol @ ion, 0.15 mmol)

was treated with 2-nmethoxyet hanam ne (19 [L1, 0.23

nmol ) via procedure W

441{{0%@{1&%6*-% ARBEN ok Y; 7566 B WAL Rss¥hdPRGRN o 26 mi) and

treated with 1 drop of concentrated sulfuric acid, then stirred 72 hours at room temperature. An

ny1) - 4- (N-(2-
ide 25 WD

additional 3 drops of concentrated sulfuric acid was added, and the reaction stirred at 50°C for 24
hours. The solvent was concentrated on a rotary evaporator, diluted with ethyl acetate, and washed
with water twice, saturated NaHCO; once, water once, brine once, dried with MgSQ,, and
evaporated to a 1.82 g of a yellow oil, methyl 4-(bromomethyl)-3-nitrobenzoate and used without
purification. Methyl 4-(bromomethyl)-3-nitrobenzoate (1.82 g, 6.64 mmol) was used in procedure
O to afford 1.66 g of methyl 4-(methylsulfonylmethyl)-3-nitrobenzoate as a solid which was used
without purification. Methyl 4-(methylsulfonylmethyl)-3-nitrobenzoate (1.66 g, 6.07 mmol) was
saponified via procedure M to afford 1.21 g of 4-(methylsulfonylmethyl)-3-nitrobenzoic acid as an
orange solid, which was used without purification. 4-(Methylsulfonylmethyl)-3-nitrobenzoic acid
(639 mg, 2.46 mmol) was dissolved in 1,4-dioxane (15 ml), treated with thionyl chloride (1.0 ml)
and DMF (1 drop), and stirred at room temperature for 18 hours, then at 50°C for 8 hours, then at
room temperature for 18 hours. After an additional 4.0 hours at 50°C, the solvents and excess
thionyl chloride were removed via rotary evaporator, and the residue was dissolved
dichloromethane (25.0 ml) and treated with N-ethyl-N-isopropylpropan-2-amine (1.7 ml, 9.8 mmol)
and 4-chloro-3-(pyridin-2-yl)aniline (503 mg, 2.46 mmol) and stirred for 20 min at room
temperature, over which time a solid precipitated. Water was added, and the mixture was filtered
and air dried, to afford 797 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-
nitrobenzamide as a  tan-yellow  solid. N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)-3-nitrobenzamide (786 mg, 1.76 mmol) was dissolved in ethanol (74 ml)
and concentrated HC1 (12 ml). Tin(II) chloride dihydrate (1.31 g, 5.82 mmol) was added and the
reaction was heated to 55°C for 2.5 hours. The reaction was cooled in an ice bath and
triethylamine (10 ml) was added to basify the solution. The reaction was evaporated to a yellow
solid which was slurried in ethyl acetate. The slurry was filtered through Celite 545, and the
mother liquors were washed with water twice, brine once, dried with MgSQO,, and evaporated to
552 mg of as a crude yellow solid, 20 mg of which was purified by reverse phase HPLC to afford
13 mg of purified 3-amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 416 (M)".
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nmet hoxyet hyl ) car bam m doyl ) benzam de. M5 (Ql) 409 (M.

Exanpl e 313
WOR{MIALISbDr 0- 3- (pyri di n-2-yl) phenyl) - 4- ( N- cycl PCIEK§1000040165
bam m doyl ) benzam de 10 C HN Et hyl

4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
e (2.0 M of a 0.075 M nethanol solution, 0.15 mmol)
was treated with cycl ohexananine (26 [tl, 0.23 mol)

Exﬁ\iljlp?edfﬁ-)oggl(: %ggém%w{‘%‘i thﬁ%]i%ﬁré%’egg]igeﬂy%ﬁ cycl ohexyl car

(mdlamduifbochométhiagrzamide. M5 (QL) 433 (M. Exanpl e
314
N- (4- Chl or 0- 3- (pyri di n- 2yl ) pheny1) - 4- (i mi no( 4- net hyl p

I perazin-1- 20yl )nmgth am de WO
2009/ 126863PCT/ US2009//040 Cly
HN oy_
NH
Os
\S\
5 /7 O

3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (30 mg, 0.072

mmol) was reacted with acetyl chloride (5.6 pl, 0.079 mol) via procedure V to afford 19 mg of 3-

acetamido-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide as a white
10 solid. MS (Q1) 458 (M)".

Example 302 N-(5-(4-Chloro-3-(pyridin-2-yl)phenylcarbamoyl)-2-
(methylsulfonylmethyl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide

15
Cl

Z
O

HN 0 =N F

3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (30 mg, 0.072
mmol) was reacted with 2-methyl-6-(trifluoromethyl)nicotinoyl chloride (19 mg, 0.079 mmol) via

20 procedure V to afford 16 mg of N-(5-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)-2-
(methylsulfonylmethyl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide as a white solid. MS
(Q1) 603 (M)".
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4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
we@2q21%8d of a 0.075 M net hanol sol ution, 0. 1BCTI81009/040165

was treated with 1-nethyl pi perazine (23 ng, 0.23 mmol)

V| oceaur e { gy

el BT R a4 iy Pl PB Yt pheny1) - 4- (i m
i no( 4- metmyhybivffernydmethyl benzpinideet hyl ) benzam de. Ms ( QL)
434 (M. Exanple 315
N- (4- Chl oro- 3- (pyridi n-2-yl)phenyl)-4-(N-propyl car bam
m doyl ) benzam de 10 Cl Cl HN Et hyl
4- (4- chl or o- 3- ( pyr/=h n- | ) phenyl car banoyl ) benzi m dat
e (2.0 M of a 0.5/ anol solution, 0.15 mol)
was treated with prtﬂaan- g jhe (68 [tl, 0.23 mmol)
via procedure Wto 15afford 39 ng\of
N- (4-chl oro-3-(pyridin-2-yl) 9y A - propyl car bam
m doyl ) benzam de. M5 (Ql) 393 Y, Exanpl e 316
N (4- Chl oro-3- (pyridin-2-yl)pheiy$re4- (i m no(pyrrolidi
n-1-yl ) met hyl ) benzam de o]

3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (30 mg, 0.072
mmol) was reacted with benzoyl chloride (9 ul, 0.079 mmol) via procedure V to afford 17 mg of 3-
benzamido-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide as a white
solid. MS (Q1) 520 (M)".

Example 304  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-(pyrrolidin-1-

yl)acetamido)benzamide

Cl

7
Z
O

@)
i

HN

3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (100 mg, 0.24
mmol) was dissolved in 1,4-dioxane (5.0 ml), treated with triethylamine (274 pl, 1.97 mmol) and
2-bromoacetyl bromide (121 pl, 1.39 mmol). The reaction was heated to reflux for 10 minutes,
and stirred at room temperature for 18 hours. The reaction was quenched with water, and
extracted twice with ethyl acetate. The ethyl acetate extracts were filtered, washed with water
once, brine once, dried with MgSQ,, evaporated to 158 mg of a crude brown oil, 3-(2-
bromoacetamido)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide, which
was used without further purification. Crude 3-(2-bromoacetamido)-N-(4-chloro-3-(pyridin-2-

yl)phenyl)-4-(methylsulfonyl-methyl)benzamide (158 mg) was dissolved in DMF, treated with N-
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20 G HN WO 2009/ 126863PCT/ US2009/ 040165 Et hyl

4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
we@2q21%8d of a 0.075 M net hanol sol ution, 0. 1BCTI81009/040165

was treated mﬁth pyrrolidine (19 [tl, 0.23 mmol) via

ceduyr e o af.f or 2
ethﬂ:l?— lfo%rﬂ]i)y ro an}qllPel: ug OI‘%) mﬁlé)Hyailsl p&frr()hdme (()2(7 k/llf rO 0“5|2 181?101)’ and
stirted Jat y(bo)ﬂ‘r&hipyﬂabubiesz aﬁlthrs NBe (régt)iob¥@bqueMhed vithnpdte @ad Zxtracted

| 1 | b
w1tﬁ|,; g%/b Fﬁeggen?vé 'ElYedtHyl 136?24&% ﬁ%{ﬁ%?sn%el)e waslgew- \erghe w)o{teg grrlceaggme once,
dried-Widr RIgEOY, eva'@o(aﬁ:yl 1o ditan-s3hy Whicheny b@lﬂidﬂ&iﬁfﬁy\}e)sb PRk THP(]LEI to afford

27 b1 g N e oR ST IR RS s s s et B hyreoiain. 1

yl) RE@BRINeBzaM deus afwﬂaﬁé FowdeRBID{Q1) 527 (M)".
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4- (N phenyl car bam
m doyl ) benzam de. M5 (Ql) 427 (M. 15 Exanple 318
N- (4- Chl oro- 3- (pyridi n-2-yl ) phenyl) - 4- (i m no( nor pholin
o) met hyl ) benzam de o o
Example 305" 4-(N-(3-(1H-Imidazol-4-yD)propyl)carbamimidoyl)-N-(4-chloro-3-(pyridin-2-

yl)phenyl)benzamide

Cl

Z~
O

HN

ﬂ”
N

NH
HN

4-Chloro-3-(pyridin-2-yl)aniline (687 mg, 3.36 mmol) was dissolved in dichloromethane (8.0 ml)
and THF (8.0 ml), treated with pyridine (0.33 ml, 4.0 mmol), and cooled to 0°C. 4-Cyanobenzoyl
chloride (612 mg, 3.7 mmol) was added and the reaction was stirred for 1.0 hour. The reaction
was diluted with dichloromethane and methanol was added to dissolve all solids. The solution was
washed with water once, brine once, dried with MgSQ,, and evaporated to an orange solid which
was purified by silica gel flash column chromatography (50% ethyl acetate/50% hexanes) to afford
908 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-cyanobenzamide as a yellow solid. N-(4-Chloro-
3-(pyridin-2-yl)phenyl)-4-cyanobenzamide (500 mg, 1.5 mmol) was slurried in ethanol (75 ml) and
heated until just dissolved. The solution was cooled in an ice bath, and saturated with HCI gas.
The solution was heated briefly to 70°C to dissolve precipitated solids, cooled in an ice bath, and
resaturated with HCI gas. The solution was then stored at 0°C for 18 hours. The solution was
saturated again with HCI gas, heated to 70°C until all solids dissolved, cooled to 0°C, resaturated
with HCI gas, and stored at 0°C for 18 hours. Finally, nitrogen gas was bubbled through the
solution for 1.0 hour, and the solution was evaporated to dryness. The residue was dissolved in
methanol, treated with MP-carbonate (2.57 g) and stirred 30 min. The solution was filtered to
afford a neutral, methanolic solution of ethyl 4-(4-chloro-3-(pyridin-2-
yl)phenylcarbamoyl)benzimidate, which was diluted with enough methanol to make a 0.075 M

solution.
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N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-cyanobenzam de
W@ 209/12a363 0. 899 mmol ) was slurried in 45 nm et P@nob20a91040165
treated with 10 ml of ethanol saturated with HClL. The
reaction was stored at OC for 3 days, then heated to
75C for 3.0 hours, and cooled to roomtenperature for
Ethsz4-|(]4}clflSm 3fltbmd1n}aql)bhnny1aai§am@&b)lbemﬂndatarq2 Dosl dfad 6,078MM methanol

satu ter s at, OC f .
solSBifh Fitivel uisr MR bl EhPelt - gy s mmob v
proé&@lutét Wan afford 8Bhrﬂg hflou(N (3and- mﬁrmaalr}mpr@m)m?a&ndﬂnidum?dh@-chloro-3-

Wi, t nou et hano ,0.0155 M solution o
osBR TR Drargeart P RsTats ) O5a° Wo

2009/ 126863PCT/ US2009/ 040165

yl ) phenyl car banoyl ) benzi m dat e. Et hyl 4- (4- chl or o- 3- (pyr
i di n-2- yl)phenyl carbanoyl ) benzi m date (17.5 m of a

Exdfidl i Mvel loanad- 3§@JrlﬁIanyl)thnﬁ)74 mifpj byM@iid-peat ed with
nor pholine (1.0 3 days The et hano

was evapb@%@@ﬁmbﬂﬁ@ﬂ@h@b@€§ﬁ@®e purlfled by reverse
phase HPLC to afford 30 ng of

N- (4-chl oro- 3-(pyridin-2-yl)phenyl) - 4-

5(i m no(nor phol i no) netthyl ) benzam de. M5 (QLl) 421 (M.

Exanpl e 319 Qiy} <!i>
N- (4-chl oro- 3- ( py |') phenyl) - 4- (i m no(pi peridin

- 1-yl) met hyl ) benzani de ClHN—/é f

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 2-(pyrrolidin-2-yl)ethanamine (28 pl, 0.23 mmol) via
procedure W to afford 90 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-(pyrrolidin-2-
yl)ethyl)carbamimidoyl)benzamide. MS (Q1) 448 (M)".

Example 307  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-((tetrahydrofuran-2-
yl)methyl)carbamimidoyl)benzamide

Cl

ZN
@)

HN

/_@
NH
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol

solution, 0.15 mmol) was treated with (tetrahydrofuran-2-yl)methanamine (23 pl, 0.23 mmol) via
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4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
we@2q@y12d863v1 of a 0.0155 M sol ution, 0.27 mmol )PEEES2009/040165

treated with piperidine (1.0 m, 10.0 mmol) for 3
proce%}/lr Tgpe gg‘grpz'\y/hgr §\£Bi;{¥§¥ al?lgﬁrgﬁ%&)?/ 1d1n O)::pgengg% n('g]\}:j @T?trahydrofman -2-
yl)rhbt(lﬂ)caﬂbhmﬁmdc&l)balﬁémdelws(QE%BIMhenyl) 4-(imno (pip

eridin-1 -yl)nmethyl)b enzamde . M5 (Ql) 419 (M.

Exanpl e 320 Hedgehog signalling inhibition assays

20Mouse Reporter Cell lines - 10T1/2-QiLuc [S12]

cells (derjve Q HlO 1/

Exsini, e Y ol T S LSSy SR B e Wi o -
Dul beccoyigppdjbbiAashidagl es' Medi um (DMEM suppl ement ed
with 10% Fetal Bovine Serum (FBS), 10 units/nL
penicillin, 100 ug/nL streptonycin, 2nmM gl utam ne, and
10mM HEPES. 25 Human Reporter Cell lines - HEPM Qi Luc
[ MZ24] - cells (deg om HEPM Human Enbryonic
Pal atal Mesenchyns RL- 1486) ; G- owth Medi um
M ni nrum Essenti al ME with Earle's salts)
suppl enented with 10-20%'F Bovi ng~ggri um (FBS), 10
units/nmL penicillin, 10Qug/ r ept cin, 2nM
gl utam ne, and 10nmM HEPES p Soni ¢ hedgehog -
reconbi nant human SHh N-termn tyl ated conjugate.
WO 2009/ 126863PCT/ US2009/ 040188 M crotiter Pl ates
(MIPs) - For the Luciferase assay cells are plated in
96-well MIPs (Wite, Flat-bottom C ear-View).

Eth§L ¢4 -EldsrasappsEay bethyMrbarﬁMEb’br&umﬁhte I’mltrﬁldoﬁl\i 01979 MNbYethanol

FBS, uni ts/ n / treptonycin, .2mvi .
ol Uy AL TR bl s R ol e 023 o via
proPd’dQ&pWaﬂoeafBbkf pendofSalN- (Iq1Hﬂﬁﬁ)azdugmeﬂl@'ﬁéﬁrl&ﬁﬂﬁﬂdbﬂ)—N—(4—chloro—3—
(pyrldln—ry—\élfl) pheny benzaml%le M%l%%% M)".

Example 309  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2,2,2-

trifluoroethyl)carbamimidoyl)benzamide

Cl

Z~
O

HN

NH F
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 2,2,2-trifluoroethanamine (18 pl, 0.23 mmol) via procedure
W to afford 56 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2,2,2-
trifluoroethyl)carbamimidoyl)benzamide. MS (Q1) 433 (M) .
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10 Assay Procedure S12 and MZ24 cells genetically

nodified to contain a luciferase reporter gene driven
whwhzsshedgehog- reseponsi ve A i pronoter wer ePCT/US2009/040165

mai ntai ned on tissue culture dishes in Gowth Medium
Examlpbeai%: 1 é)ﬁf?ﬁ 152 %%})roa ?(Iélg}nqeélhpilgry Q;H (9? f\?@%ﬁxlﬁgﬁfﬁ%&e ?(1m1n0)methyl)

s12; 1: 3bdngandidd0 f or I\/IZ24) Cells were harvested and

diluted in G owh Medium such that they could be

plated in a mcrotitre plate at 10, 000-20, 000 cells

(s12), or 20, 000-30,000ccells (Mz24), per 100ul, per

well. Cells were f er Fncubat ed for ~24-48 hours at

37C and 5% CO2. 20A{t 48 hour incubation the

Gowh Mediumin the 'Yn crof,tye plates was replaced by

Luci f erase- Assay Medium (1 per well), wth and

wi t hout Soni ¢ hedgehog- octyl ugate, at 0.1-0.3

ug/m (S12) or 0.5-1.0 ug/ m (\WE24) nd test

compounds. Cells were then furtherN ncabated for and

additional 24 hrs. 25McrotitréNl a were then

subjected to the luciferase reporter gene assay kit

(LucLite(tm)), with nodifications to the

e AR e ey TR SR S Ran bt Th V3R, SEERITE M grethanot

solutiohy&.i 5 Iriind)fl)f eds treastl edd 204- dﬁteﬂﬁlngimtholhyﬁ s pb Ui, 232 fmol)nvia procedure

brlef PBS/ My was m xed 1 uf f er
W and °10m_ &%ﬁde aé\ﬁléd tBlgeach"tgubs%v %%mfé’o’i?l apy’(@f"B Y Qﬁenyl)'4'((2’6'

dimbfH Bnastisiyo)kinino)mdthgNbdnbanias 38y (B AiGMY om t he
mcrotitre plate was discarded, and 100ul of this 30
substrate nix was added to each wel|. Plates were
i ncubat ed at roon1ternperature for 20-30 m nutes and
then the Rel ative Ll% Units RLUEL representing the
Exqngileat fily e Nedsihbosss 3 Gy ridaviey Dbemths (Y -(e e o ageory lgggeimipidoyl)-
gene werg.dehgcm ned with a Topcount reader (Packard)
or an Anal yst reader (Mol ecul ar Devices). Conpounds of
the invention tested in the assays denonstrated
reduced G i expressiongin the reporter cell |ines
i ndi cati ng hedgehog aRYy Signalling 35i nhibition.
WD 2009/ 126863 PCTAUSZ260 10165 WE CLAIM 1. A

conmpound of formulaN: N O
/
/_/_O
;—NH
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol

solution, 0.15 mmol) was treated with 3-methoxypropan-1-amine (23 ul, 0.23 mmol) via procedure
W to afford 68 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(3-methoxypropyl)carbamimidoyl)-
benzamide. MS (Q1) 423 (M)".

Example 312 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-

methoxyethyl)carbamimidoyl)benzamide
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wherein A is a carbocycle or heterocycle; 10X is

al kyl ene, NRAC(0), NRAC(S), N(C(0)R1l)C(0), NR4SO,
WOBRMSO286NRAC( 0) NH, NRAC(S)NH, C(0) NR4, C(S) NRECT/NROPD040165

or NRAPO(OH); Y is absent, CHR4, 0, S, SO SO or NR4,

Rl is selected fromthg,group consisting of alkyl, a

carbocycl e or a heterocyg

h hydroxyl, hal ogen, am no,
y i dpbno, carbonyl, nitro,
cyano, acyl, alkyl, hal oal sul fonyl, sulfinyl,
al koxy, akylthio, carbanoyl, | am ng, sul fanoyl,
sul f onam de, a carbocycl e or eterocycle; wherein
said am no, am di no, alkyl, | fonyl, sulfinyl,
al koxy, al kyl thi o, carbanoyl, yl'am no, sulfanDyI
sul fonam de, carbocycle and heterocycle substltuent IS
optional Iy substituted with, hal ogen, hal oakyl,
Ethpb’@ir(@&w)m 3< ymﬁ@&?/%ﬁ(én 1C%£MEHZHIQIHM@Q2 BThINGS a BlokY M methanol
| koxy Y , sulf phosphi nat e,
soh@amb%é@mrr@ )ovas fistted w&y@f@ﬂmaqt 4nsmmpt(1 a2y mmol) via procedure W
subs t ed t h hydrpoxyl,.scarb F i
“ hal o%ﬂgﬁg hal \g& kyl qul kyl *Fal ko%?"‘ ]11‘1%813 Qﬁﬁy‘ﬁ“m%myl)“w @
meténgyfetilmWarbagumfdpmlybean@d MSe(QdMQ?dWcI e or a
het erocycl e; R2 is hal ogen, hydroxyl, alkyl, acyl
or al koxy, wherein each al kyl, acyl and al koxy is
250ptional Iy substituted with hydroxyl halogen

Exaailngl%?lpo ge r{ﬁ—%ﬁ%})@ lr_g —X[lg)frldmgz}{w%}o r;)ili)yjl Q}Lfl ﬁ}g/c? rl‘r\é)gflga%ba%mlnk oilglbenzamlde
al koxycar bonyl , carbanoyl, al kyl sul fi de, sulflnyl
sul fonyl, a carbocycle Qg a heterocycle wherein each
al kyl , acyl al koxy,_al k car bonyl, carbanoyl,
alkylsulflde sul fi onyl , SOcarbocycIe and
het erocycle is opti ubsoituted wi t h hydroxyl,
hal ogen, am no, nitro, alkyN,<acyl, sulfonyl or
al koxy; R4 is Hor alkyl; mis 3;

car boxyl, am di no,

NH
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with cyclohexanamine (26 pl, 0.23 mmol) via procedure W to
afford 30 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-cyclohexylcarbamimidoyl)benzamide.
MS (Q1) 433 (M)".

Example 314  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(imino(4-methylpiperazin-1-
yl)methyl)benzamide
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WO 2009/ 126863PCT/ US2009/ 040165 n is 0-3; and salts
and sol vates thereof 2. The conpound of claim1,
WOR@PaE6A is a ring selected fromthe group cRCEUS100910#0165

of Al, 5A2, A3, AA 5, A A6 and A7: 1/ (R2)n A5
||||||r ______ (RA A6 Cl
N\ / o
HN
N N—
N

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 1-methylpiperazine (23 mg, 0.23 mmol) via procedure W to

5  afford 35 mg of  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(imino(4-methylpiperazin-1-
yl)methyl)benzamide. MS (Q1) 434 (M)".

Example 315  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-propylcarbamimidoyl)benzamide
10
Cl

Z
O

HN

NH
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with propan-1-amine (18 pl, 0.23 mmol) via procedure W to

15 afford 39 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-propylcarbamimidoyl)benzamide. MS
(Q1) 393 (M)".

Example 316  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(imino(pyrrolidin- 1-yl)methyl)benzamide
20
Cl

Z~
O

HN
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A7 10wherein Z1 is O, S or NR5 wherein R5 is H or
al kyl; Z2 is CH CR2, or Ny R2 is hal ogen, hydroxyl,
w@kwyh2663 al koxy; R2, is H, hal ogen, hydroxyl , PEl/K§1009040165
al koxy; and n is 0-3. 3.The conpound of claim 2,
wherein Ais ring Al wherein Zi is S and Z2 is CH or
N. 154. The conpound of claim2, wherein Ais the ring
Eth&124 (4- chloro 35(perd’iﬁ}2(yi)m}D:ﬁl§d]nﬂbﬁﬁoy(]:)lbaizimiﬂate hermii of KRP.085 M methanol

sohﬂtg)n Pé 25 B waﬂsate £1 py’&rg ngdul Qa’; %lgwa Rﬁoge(?ureggptog\fford 25

mgANfai(bédéro- 3%@r2cﬂﬁ91y]b§l@sﬁ§l3@@[ﬁlhi$§ﬁﬁﬂfdﬁl4ﬁéﬂﬁiﬁet@lﬁbﬁafn\deN‘MS (QD)
405’,%?@'9‘6&6‘7& 7. The conpound of claim1l, wherein

C(0). 5

Example 317  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-phenylcarbamimidoyl)benzamide

Cl

2
X

HN

-

NH
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with aniline (21 pl, 0.23 mmol) via procedure W to afford 7 mg
of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-phenylcarbamimidoyl)benzamide. MS (Q1) 427 (M)".

Example 318 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(imino(morpholino)methyl)benzamide

Cl

ZN
@)

HN

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-cyanobenzamide (300 mg, 0.899 mmol) was slurried in 45
ml ethanol and treated with 10 ml of ethanol saturated with HCI. The reaction was stored at 0°C
for 3 days, then heated to 75°C for 3.0 hours, and cooled to room temperature for 18 hours. The
reaction was cooled in an ice bath, and saturated with HCl gas. After storing at 0°C for an
additional 3 days, N, gas was bubbled through the solution for 1.0 hour, and the solution was
diluted with enough ethanol to make a 0.0155 M solution of ethyl 4-(4-chloro-3-(pyridin-2-
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8. The compound of claim1l, wherein X is NR4S02. 9.

The conmpound of claim7, wherein R4 is H or M.
wamwo/12dse3 conpound of claim9, wherein R4 i s HCIWUS20091@40165

conmpound of claiml1, wherein R3is Me or F. 12. The

anpound of. cl.aim 1, wherein R3 is nd mj Qr A2, ...
RIS BIher of el aim 1. wher Bt Ra | £CptAl fpridin
yhphenylcatranidyl) dehzimIduee @ 0.5mdwihid 00f 5 Maitimndl, soldnien, &L 2T mmol$ was treated

0. 2015. The, conpound ¢l aim.1 erein Rl is selecte .
i SETORE bl HaneDi . B of mArnp s S EE g the residue
puri2 9yl 26863 RhAdUBR00{004Bd8530 (i pD (NR@)chloN-3£pyhidinkE-yl)phenyl)-4-
(imgnlogmorpholino)methyl)benzamide. MS (Q1) 421 (M)".

Example 319  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(imino(piperidin-1-yl)methyl)benzamide

Cl

Z
@)

HN

O
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (17.5 ml of a 0.0155 M solution,
0.27 mmol) was treated with piperidine (1.0 ml, 10.0 mmol) for 3 days. The ethanol was
evaporated, and the residue purified by reverse phase HPLC to afford 26 mg of N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(imino(piperidin-1-yl)methyl)benzamide. MS (Q1) 419 (M)".

Example 320 Hedgehog signalling inhibition assays

Mouse Reporter Cell lines - 10T1/2-GliLuc [S12] cells (derived from cell line C3H10T1/2 ATCC
#CCL-226) ; Mouse Embryonic Fibroblasts); Growth Medium: Dulbecco’s modified Eagles’
Medium (DMEM) supplemented with 10% Fetal Bovine Serum (FBS), 10 units/mL penicillin,
100 ug/mL streptomycin, 2mM glutamine, and 10mM HEPES.

Human Reporter Cell lines - HEPM-GliLuc [MZ24] - cells (derived from HEPM, Human
Embryonic Palatal Mesenchyme ATCC #CRL-1486); Growth Medium: Minimum Essential
Medium (MEM; with Earle’s salts) supplemented with 10-20% Fetal Bovine Serium (FBS), 10
units/mL penicillin, 100ug/mL streptomycin, 2mM glutamine, and 10mM HEPES pH 7.2.

Sonic hedgehog - recombinant human SHh N-terminal octylated conjugate.
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35

(R6)0 ro\ (RE)ONSITjITk (RE)O N" - (R6)O rN, /1
I[ImInHo 10wherein Wis 0, S or NR7 wherein R7 is H,
w@bkwylh2686xyl , a carbocycle or a heterocycl e WhBCEUR2009/040165
sai d al kyl carbocycl e and heterocycle are each
optionally substituted with 1-3 am no, hal ogen,
hydr oxyl and hal oal kyl ;
Microtiter Plates (MTPs) - For the Luciferase assay cells are plated in 96-well MTPs (White,

Flat-bottom, Clear-View).

Luciferase-Assay Medium - DMEM supplemented with 0.5% FBS, 10 units/mL penicillin,
100ug/mL streptomycin, 2mM glutamine, and 10mM HEPES pH 7.2.

PBS/Ca/Mg Mix - Phosphate Buffered Saline (PBS) supplemented with 0.5mM CaCl, and 1mM

Assay Procedure

S12 and MZ24 cells genetically modified to contain a luciferase reporter gene driven by the
hedgehog-reseponsive Gli promoter were maintained on tissue culture dishes in Growth Medium
at 37°C and 5% CO,. Cell cultures were passaged at sub-confluency at every 3-4 days. (1:20 to
1:40 for s12; 1:3 to 1:10 for MZ24). Cells were harvested and diluted in Growth Medium such
that they could be plated in a microtitre plate at 10,000-20,000 cells (s12), or 20,000-30,000 cells
(MZ24), per 100ul, per well. Cells were further incubated for ~24-48 hours at 37°C and 5% CO..

After ~24-48 hour incubation the Growth Medium in the microtitre plates was replaced by
Luciferase-Assay Medium (100 ul per well), with and without Sonic hedgehog-octyl conjugate, at
0.1-0.3 ug/ml (S12) or 0.5-1.0 ug/ml (MZ24), and test compounds. Cells were then further

incubated for and additional 24 hrs.

Microtitre plates were then subjected to the luciferase reporter gene assay kit (LucLite™), with
modifications to the manufacturer’s procedure wherein medium was removed and the substrate
was reconstituted with 1:1 PBS/Ca/Mg : lysis buffer instead of straight lysis buffer. In brief, the
PBS/Ca/Mg was mixed 1:1 with lysis buffer and 10mL were added to each substrate vial (of the
1000-assay kit). Then the assay media from the microtitre plate was discarded, and 100ul of this
substrate mix was added to each well. Plates were incubated at room termperature for 20-30
minutes and then the Relative Light Units (RLUS) representing the relative expression level of
the luciferase reporter gene were determined with a Topcount reader (Packard) or an Analyst
reader (Molecular Devices). Compounds of the invention tested in the assays demonstrated
reduced Gli expression in the reporter cell lines indicating hedgehog pathway signalling

inhibition.
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R6 in each instance is independently hydroxyl,
hal ogen, am no, carbonyl, nitro, cyano, 15 acyl,
wa@bkdogh268suil f onyl , al kyl sul fonyl, al kyl sul fi nyl PCEUE29R%/040165
al kyl car banoyl , al kanoyl am ne, al kyl sul f anoyl ,
al kyl sul fonam de, a carbocycle or a heterocycle;
wherein said am no, alkyl, carbonyl, acyl, sulfonyl,
WECKkAIMul f onyl , al kyl sul finyl, al koxy, al kyl carbanoyl,
al kanoyl am ne, al kyl sul fanoyl, al kyl sul f onam de,
car bocycl e and heterocycle substituent is optionally
1. subatcoinpbidd oMolulam no, 20hal ogen, hydroxyl, carbonyl,
or a carbocycle or heterocycle that is optionally
substituted with hydroxyl, am no, hal ogen, hal oal kyl,
al kyl, al koxy or acyl; ois 0-3. 16. The conpound
of claim 15, wherear t he Qupxof fornula Ila.
25 17. The conmpound o '01 ereRn R6 is al koxy
and ois 1 or 2. 18. The conpo pf claim 16, wherein
Rl is selected fromthe group of—Tfornmula Illa - |1a28:
WO 2009/ 126863PCT/ US2009/ 04016 OveOve OveOwve Owe
11a211a3 OVeOCEt 1

wherein

A is a carbocycle or heterocycle;

X is alkylene, NR4C(O), NR4C(S), N(C(O)R)C(O), NR4SO, NR;SO,, NR4;C(O)NH,
NR4C(S)NH, C(O)NR4, C(S)NR4, NR4PO or NR4PO(OH);

Y is absent, CHR4, O, S, SO, SO, or NRy;

R; is selected from the group consisting of alkyl, a carbocycle or a heterocycle each of
which is optionally substituted with hydroxyl, halogen, amino, carboxyl, amidino,
guanidino, carbonyl, nitro, cyano, acyl, alkyl, haloalkyl, sulfonyl, sulfinyl, alkoxy,
akylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide, a carbocycle or a
heterocycle; wherein said amino, amidino, alkyl, acyl, sulfonyl, sulfinyl, alkoxy,
alkylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide, carbocycle and
heterocycle substituent is optionally substituted with, halogen, haloakyl, hydroxyl,
carboxyl, carbonyl, or an amino, alkyl, alkoxy, acyl, sulfonyl, sulfinyl,
phosphinate, carbocycle or heterocycle that is optionally substituted with
hydroxyl, carboxyl, carbonyl, amino, halogen, haloalkyl, alkyl, alkoxy, alkylthio,
sulfonyl, sulfinyl, acyl, a carbocycle or a heterocycle;

R, is halogen, hydroxyl, alkyl, acyl or alkoxy, wherein each alkyl, acyl and alkoxy is
optionally substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl,
alkylsulfonyl or alkoxy;

R; is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl,
alkylsulfide, sulfinyl, sulfonyl, a carbocycle or a heterocycle wherein each alkyl,
acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide, sulfinyl, sulfonyl,
carbocycle and heterocycle is optionally substituted with hydroxyl, halogen,
amino, nitro, alkyl, acyl, sulfonyl or alkoxy;

R4 is H or alkyl;

mis 0-3;
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Cl 11a711a8 C 15 Owve
I1a2611a2711a28 19. The conpound of claim 16, wherein A
WO 2000f12636A or A2. 5 20. The conpound of cl ai m BRGI/US2009/040165
wherein Ais ring A2a. 21. The conpound of claim 16,
mhereuﬂ}RS is Me or F. 1022. The conpound of claim 3,

n 1s.

wherein"mis O. 23. The conpound of claim 3,
wheumei saltdanid SolNREGhE}of.
2. The compound of claim 1, wherein A is a ring selected from the group consisting of A',
5 A AL AYA, ACand A:
Ry’
z L - N
“““ RS e T e
Z / A 224\ >:N
R, (R2)n N R’
Al A? Al At

- YA I
(R2)n (R2)n (R2)n
AS A6 A7
10 wherein Z; is O, S or NRs wherein Rs is H or alkyl; Z, is CH, CR,- or N; R, is halogen,

hydroxyl, alkyl or alkoxy; R, is H, halogen, hydroxyl, alkyl or alkoxy; and n is 0-3.

3. The compound of claim 2, wherein A is ring A" wherein Z; is S and Z, is CH or N.
15 4. The compound of claim 2, wherein A is the ring A,
5. The compound of claim 2, wherein R, or R’ is CL
6. The compound of claim 1, wherein A is A", A™®, A* A% A® A" A™ A% A™:
20
N
“““““ < Y o
S S /
Cl
Ala Alb A2a
N ) _N .
Al o8 o
S S —N
Cl Cl
ASa A3b A%
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24. The conpound of claim 15, wherein Rl is the group
of formula Ilb. 15 25. The conpound of claim 24,

waob@araeR6 i s al kyl or hal oal kyl . 26. TheRCT/US2009/040165

7.

8.

10.

11.

12.

13.

14.

15.

conmpound of claim24, wherein RL is the group of
formula I1.b 2rg)||b 27. The conpound of. claim 24,
wherein A i Al or AZ>(Z2528-The conpg of claim
24, wherein 10\ isjring A2'.

24, wher g As H, Me g F20.
cIa|m24 wherein R3is H 30 WO
2009/ 126863PCTAWS2009/ 040165 A3d. The conpougd of
claim 24, wherein Xis NR4C(0). 32. A conposition
conprising a conmpound of claim1l and a
pharmaceutically acceptable carrier. 5 33. A nethod of
treating cancer in a manmal, conprising administering
t o $hd ompawnvedf clanm &f wheedin ¥as MRSUM- of a conpound of
claim1.

The

The compound of claim 1, wherein X is NR4SO,.

The compound of claim 7, wherein R4 is H or Me.

The compound of claim 9, wherein Ry is H.

The compound of claim 1, wherein Rs is Me or F.

The compound of claim 1, wherein R; is Me and mis 1 or 2.

The compound of claim 1, wherein R; is F and mis 1 or 2.

The compound of claim 1, wherein m is 0.

The compound claim 1, wherein R; is selected from the group consisting of formula Ila -
Tlo:
Rs)o (Re)o
= I /j \ \
T (Redo | ]I/\
PN AN W
ITa 1Ib Ilc
—=\ ,(Re)
(Re)o (Re)o o / °
|\ N 0> |\\ j | /
Z~d NG 0 w
1Id Ile f

256



10

15

20

25

34. The nethod of claim 33, wherein said cancer is
basal cell carcinoma, nedull abl astomg,
waQpanzasent i cadenocar ci noma, smal | -cel | | ung carPCi/ns2ea9/040165
breast carci noma, rhabdonmyosarcoma, oesophagea
cancer, giomach cancer,gbiliary tractgancer. 35. A
net ho nhi bi ti ng_angi’dgenesi s jimaa nammal
conpr| Si a I ni st e said | Hl an effective
anoy NCconmpound aim 1. .. met hod of
i nhi biting Hedgehog pat hway S|gnaII|ng in a cel
conpri si g contacting sgjd cell wth;an effective
anount of “a conpound of claim1. 37. A process for
preparing a conpound of fornula Ib" (R6)o Ib"
whererin

16.

17.

18.

i s hal og

aIk

al kyl onyl, a. dcycle or a

ring Bis a carbocycl e or hgierocycle; 25R3
hydroxyl 6)q:arboxyl , acyl, al koxy,
al k iﬁLﬁEﬁnyl carpgﬁg%), alkyI%ulflde

het erocycl e wherein each al kyl, acyl, al koxy,

al koxyca
al kyl sul
het er ocy
hal ogen,
al koxy;

wherein

Wis O,

rponyl, carbampyl, aIkyIsuMHide,
finyl, aIkyIsquonyI, car bocycl e and
cIe is optional Iy substituted with hydroxyl,

nitro, alRgy, acyl kyl sul fonyl or
/%? 2009/126 CT/USZOOQ/g%%i\

IIm ITo

S or NR; wherein R; is H, alkyl, acyl, a carbocycle or a heterocycle wherein said
alkyl carbocycle and heterocycle are each optionally substituted with 1-3 amino,

halogen, hydroxyl and haloalkyl;

R in each instance is independently hydroxyl, halogen, amino, carbonyl, nitro, cyano,

o1is 0-3.

acyl, alkyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl,
alkanoylamine, alkylsulfamoyl, alkylsulfonamide, a carbocycle or a heterocycle;
wherein said amino, alkyl, carbonyl, acyl, sulfonyl, alkylsulfonyl, alkylsulfinyl,
alkoxy, alkylcarbamoyl, alkanoylamine, alkylsulfamoyl, alkylsulfonamide,
carbocycle and heterocycle substituent is optionally substituted with amino,
halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that is optionally

substituted with hydroxyl, amino, halogen, haloalkyl, alkyl, alkoxy or acyl; and

The compound of claim 15, wherein R, is the group of formula Ila.

The compound of claim 16, wherein Rg is alkoxy and o is 1 or 2.

The compound of claim 16, wherein R, is selected from the group of formula ITa' - TTa*:
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R6 in each instance is independently hydroxyl,
hal ogen, am no, carbonyl, nitro, cyano, acyl, alkyl,

waeioporegby al kyl sul fonyl, al kyl sul finyl, al koxRCT/US2009/040165

al kyl car banoyl , al kanoyl am ne, al kyl sul f anoyl
al kyl sul f onam de Busar bocycl ey@f a heterompgd e;
wher ei n sai d aninoj al kyl , carponyl. acyl, jsul fonyl,

al kyl gt e, aljagksdP¥s nyl
al kyl am)yl @] oyl am n 2
al kyT st onami de, ar bocyclhe el 0CYCE OMe

substituent is optionally substltuted W th @ no,

hal ogen, hydroxyl, carbonyl, or_ a carbocycle or S
heterodfcl e that i &optional | y#Substituted W'th Ia
hydroxyl, am no, hal ogen, hal oal kyl, al kyl, al koxy or
acyl; o is 0-3; and 10mis 0-3; sai d process
conprising reacting a conpound of fornula (a) (R3)n-
15NZn- Q of (a) wherein

Qis Br or 1I; 'tamco@gf for a ) C _ N
or OTf; Leld a~ ound . NO,

IIa® IIa’ Ia® IIa° IMal®

20wt Lis
formuld (c); °

Cl

Cl -~ i N

I1a!! I1a!2 IIa!3 ' Ia!®

| cl
@ O OO 0 ¢
Cl NHACc

IMalf Ial? IMa'® Mal? 1a2°

CH,)sNH, CF3

i - OEt
-~ - : :NOZ - CF,

NO,
NO,

a?! 1a%2 a? a?* a2
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W@rwInz®e: i ng said conrpound of formula (d) w tPCEHUS2009/040165

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

(c) reducing said conmpound of forrmula (c) to give a

conpound of formula (d) Cd (R3),,,,,.. N NH2 25(d)

conmpound of formula
2009/ 1 6863|PCT/ U82009/ 0401 (R6)O (e) wherein Q

hal o vv hein R | S act i vating group;
yi el d d corrpo of fornp ::|

OMe

Ila

The compound of claim 16, wherein A is ring A" or A,

The compound of claim 16, wherein A is ring A™.

The compound of claim 16, wherein R; is Me or F.

The compound of claim 3, wherein m is 0.

The compound of claim 3, wherein X is NR,C(O).

The compound of claim 15, wherein R, is the group of formula IIb.
The compound of claim 24, wherein R is alkyl or haloalkyl.

The compound of claim 24, wherein R, is the group of formula IIb'

N CF;

NN
b’
The compound of claim 24, wherein A is ring A" or A,
The compound of claim 24, wherein A is ring A” .
The compound of claim 24, wherein R; is H, Me or F.

The compound of claim 24, wherein R; is H.
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31. The compound of claim 24, wherein X is NR4C(O).

32. A composition comprising a compound of claim 1 and a pharmaceutically acceptable
carrier.
5
33. A method of treating cancer in a mammal, comprising administering to said mammal an
effective amount of a compound of claim 1.
34, The method of claim 33, wherein said cancer is basal cell carcinoma, medullablastoma,
10 pancreatic  adenocarcinoma, small-cell lung carcinoma, breast carcinoma,
rhabdomyosarcoma, oesophageal cancer, stomach cancer, biliary tract cancer.
35. A method of inhibiting angiogenesis in a mammal, comprising administering to said
mammal an effective amount of a compound of claim 1.
15
36. A method of inhibiting hedgehog pathway signalling in a cell comprising contacting said
cell with an effective amount of a compound of claim 1.
37. A process for preparing a compound of formula Ib”’
20
=~ Cl
(Rs%
NS
N
HN\fo
(Re)o
Ib”
whererin
ring B is a carbocycle or heterocycle;
25 R; is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl,

alkylsulfide, alkylsulfinyl, alkylsulfonyl, a carbocycle or a heterocycle wherein
cach alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide, alkylsulfinyl,
alkylsulfonyl, carbocycle and heterocycle is optionally substituted with hydroxyl,

halogen, amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy;
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R in each instance is independently hydroxyl, halogen, amino, carbonyl, nitro, cyano,
acyl, alkyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl,
alkanoylamine, alkylsulfamoyl, alkylsulfonamide, a carbocycle or a heterocycle;
wherein said amino, alkyl, carbonyl, acyl, sulfonyl, alkylsulfonyl, alkylsulfinyl,
alkoxy, alkylcarbamoyl, alkanoylamine, alkylsulfamoyl, alkylsulfonamide,
carbocycle and heterocycle substituent is optionally substituted with amino,
halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that is optionally
substituted with hydroxyl, amino, halogen, haloalkyl, alkyl, alkoxy or acyl;

01is 0-3; and

mis 0-3;
said process comprising

-reacting a compound of formula (a)

Nt
g
N

Zn-Q
(a)
wherein Q is Cl, Br or I; with a compound of formula (b)
Cl
Ls
NO,
(b)
wherein L is Br, [ or OTf; to yield a compound of formula (c);
=~ Cl
(Rala |
N
NO,
(c)
- reducing said compound of formula (c) to give a compound of formula (d)
=~ Cl
Rayz |
k\N
NH
(d)

- and reacting said compound of formula (d) with a compound of formula (¢)
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(Re)o
(e)
wherein Q’ is halogen, OH, OR wherein R is an activating group; to yield said compound

of formula Ib”’.
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