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WO 2006/ 028958 PCT/ US2005/ 031284 5 10 PYRI DYL
| NHI Bl TORS OF HEDGEHOG SI GNALLI NG Thi s appli cation
WG@b@icossops i ority to provisional patent applicaPCDnS2005/031284
60/ 607, 367 filed on 02 Septenber 15 2004. FIELD OF
THE | NVENTI ON The present invention relates to organic
conpounds useful for therapy and/or prophylaxis in a
20 manmal , in particular to pyridyl conpounds that
i nhi bit the hedgehog signaling pathway and are useful
in the treatnment of hyperproliferative di seases and
angi ogenesi s nedi ated di seases. BACKGROUND OF THE
I NVENTI ON 25 Hedgehog (Hh) protein was first
identified in Drosophila nel anogaster 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
identified to occur in all vertebrates including
fish, birds and manmal s. Desert hedgehog (DHh) is
expressed YhﬁfhﬁaﬂﬁMB OMSIdNATY IRBUS €
enbryonic dgf\‘/e opmnent a%m%%@: ilgﬁg%?l t rodent and
human; 30 | ndi an hedgehog (I Hh) is involved in bone
’Rﬂe\aplblapmmlamha piiery ermypyisigeshpaiéns appligation 69367 filed on 02 September
2ber.mati on in the adult; and, Sonic hedgehog (SHh) is
expressed at high levels in the notochord and fl oor
il ©F aHRaWENIIONg vertebrate enbryos. In vitro
expl ant assays as well as ectopic expression of SHh
in transgenic ani mal s have shown that SHh plays a key
The |p9esérﬂ Ut Allatdsuid eor fealct @hipogls l(s&"uhﬁir dlietlapyt angdlor prophylaxis in a
supra.; Ericson et 6 995.
neen%a@ﬂ i PgpYpTeto mdﬁ §2@P@n§%th€*f§b‘éb %egé%’é’ %gh%% g P"‘%hway and are
u§&8hilin ﬁé’treaiﬂ{égfﬁ ﬁﬁgelﬁggﬁf)eratl% detages atd @lgiogedeeis medfated diseases.
1401-16 (1993); ink et al, Cell 81:445-55 (1995);
Hynes et al., Neuron 19: 15-26 (1997)). Hh al so plays
ﬁkiﬁhﬁépTHgQNebggﬁﬁﬁt of linmbs (Krauss et al.
Laufer et al., Cell 79,
993- 1003 (1994)), somi t es (Fan and Tessi er-Lavi gne,
Cell 79, 1175-86 (1994); Johnson et al Cell 79:
Hedg®og (3h) (p1aein as Tirsy idgatifiadan Desephilapmelanogastss oo Sf‘;ﬁment'l’damy gene

44 oS AR Qoo S, . s
(ILSP8|4)3W|T$13:e orthibloganel IMbkpphilahddechol (Ramid Pewgﬁ@d n) Xises later identified
S rclrlpr lli]l% 1 vglg lr%Qse_Xlgg@g?gB%éPlrcfs’%H@ln%ﬁfs Bleset hed%gdé fDHh) is expressed

usci et al
phﬁéhpall’}ﬁn 6 t¢si8I0xh in mouse embryonic development and in the adp ﬁ rodent and human;

Indian hedgehog (THh) 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-
73 (1994)), lungs (Bellusci et al., Develop. 124: 53-63 (1997) and skin (Oro et al., Science 276:
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Bitgood et al., Curr. Biol. 6: 298-304 (1996); Roberts
et al., Devel opnent 121: 3163-74 (1995)). 5 Human SHh

WO 300speobesi zed as a 45 kDa precursor protei n POBRUS2H0DH031284
autocatal ytic cleavage yields a 20 kDa N-term na

I t .S S ible.fo ormal hedgehog,
f@ﬁ%ﬁgﬁbﬁa ﬁ?@wm A3l PH 358 iRl . o oh e ?F‘g‘aﬂéﬁ{l development
(ApalyvistSetr £ [@uAS iB1e 71 BU1-A (19D BeBeski BPalaTddvV Stippli TR4: 53-63 (1997);
mhicg t he N-term nal fragnﬁnt is conjugated tq a
Rifeop S &iakr GV Pl b2 op PR (1930)Robegls etal, Devplpgmpntde] oH63-74 (1995)).
266, 1528- 1536; Buntrot, D. A, et al. (1995), Mol.

Cell Biol. 15, 2294-2303; Porter, J. A, et al. (1995)

Nature 374, 10 363- 366). The N-term nal fragnment

[ : - - .

Bk i LSS pih 4 b ety cleavage yields o
el Mriermanad dregroand that fsriowpghsitlp forglouhad dedgeldg fignaling activity; and a 25

term : . l.ence 274 P
L CR GNP ol RS s v o gl PRy e Netermina
fEigolenisis epwjhgatwinto ugeblestarol morets@eadilhleealf (99 hEcidnics 26 1528- 1536;

i gat i h g.8i 1 t .the. c
SRR B 0 R0k, Bl EIER T gROP Eps Ly e SE et 374
362- 86@nThe Moteamneal dagaient consists eif PmRat adie ebs{dResc)4-(Hoopwe full-length
H%gc?lr ?rg getgﬁ?cggvl(_l)\g:_h%%Iéailg%]é@gé;rfée%%gogcza#]eél'\tlﬁr%ggrhothgtchoé}és'te’rol at its C-terminus
(eewrpgei,m&ormb%dc-esjlciieh& R’BK;32501253§$W?§<59rl91%§4%det(a5r(g))95) Cell 86, 21-34).

ce et al.,. : 1- ;..van n .
é@ﬁf\?‘@f& 3?{@%%%%*%@%@ %‘8 E?S“Sﬁ’?él!?sﬁon(ofélmﬁgei%ilﬁ“al-
genetic and biochem cal evidence support a receptor
nodel where Ptc and Sno are part of a nulticonponent

20 receptor complex (Chen and Struhl, Cell 87: 553-63
At11Ho &Yl swiack.gihe éth signal iNdiought t@ 84 relayd-b9 th¢ 129Bpsmembrane domain

) ; : ~3 . on_bj ndi.n i
SRRk o ARBY S50 %3 (A0 BRI s s
1Sn®989%) arel the eprotead-doopledjkSrroettar SniarieodcESnto €Aldado et al., Cell 86:

' I QSS ;th as e ne., .\ ct .
SABE81357 o BB BUAERERRE PS5 b, BSiCkenc e
W@hi:rhi@atllmidgh@ghﬁﬂoﬁch re&#{toﬂl’r@dﬂiv@@&l Bt @n&&ﬁ@%ﬁﬁbart of a multicomponent
initiate no resu actiyvat i di
vl Sler Lorep et arait Rl b7 P Qb Merigt o He Nature 384: 1769
D9SGh; eStenaBe Al Nitay 38AN12DE4 (TWEFCIrURdn BiRdiAE of O8RS Ptc, tt 1
F@fﬁZS.éé iﬁgég been shown gﬁ iﬁflugﬁze fr%égcri tlgntw norna
B BEEhRAY i B SaPievetheHowise Sre tadansdpes the flhgignal across the
plefiainetdrdne e doacter, thoeRct MdHambh Y WHAA Ptk b1 CHRAS h@ivity still has
the Hh pathway activity is required for proper

yeePberlarfih di fferentiation and organ formation.

Uncontrol |l ed activation of Hh signaling pathway are
associated with nmalignancies in particular those of

the brain, skin and nuscle as well as angi ogenesi s.

The sigoplignedscaia ihidiated HiysSme résahd iHactivatidiwedy Gliatsans@&ffion factors that
sh liferat.ion in

IR R AR B8 RS bR B, M sho
ts ifleds t@yekiptionbf Bh pathway inhibitors such as Ptc and Hipl in a negative feedback
loop indicating that tight control the Hh pathway activity is required for proper cellular
differentiation and organ formation. Uncontrolled activation 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

proliferation in adults by activation of genes involved in cell cycle progression such as cyclin D
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WD 2006/ 028958 PCT/ US2005/ 031284 which is involved in

@ -S transition. Also, SHh bl ocks cell-cycle arrest
wore@oatsdds by p21l, an inhibitor of cyclin depePdENS2005/031284

ki nases. Hh signaling is further inpl i cated in cancer

by i nducin onents in the EGFR p y (EG ..
whigh 45 ipvalve %@&%@S&Mﬂf Aisay SHh Bleskngpl Cygﬁe %rgﬁifpglﬁ%‘ﬁfﬁé by p21, an
inhfbitof B cyRRFaedRidat ﬁ)na@'é‘d HEEGER R RWaser iiRYIak@dn iclincer by inducing

angi ogeriesi s. Loss of function nutations in 5 the Ptc

cqgevectininghoBEFR pafbvey (5 &e Her) frerelvechineprolifemtion s Wrdlsy|components in
1S PUGH@VEE D& Ze%}{ang Fﬁtm)mvoﬁre Iﬁﬁu ol ALY, Hb3@R8Mction mutations in

char ac basa carC|nonas
the BBCgpne Eyvsfhmcndeohﬁetd mt patiegfe rventhﬁlnp depadesll mgves wpdigme (BCNS), a

h%%@%f?gg%?é @ﬁa?ﬁte‘“zech b? lﬂu?}tfopgée b%g] gegln&nggtgﬁongs (?@@Ef‘db‘gfsfunctlonal Ptc

carcli nona ram e
g@ammﬂxtlo%walatsh bEeﬁ‘n, asgtsREd60th A 1a@0 G3reenGge o srioragtic l@ﬂsal cell carcinoma

B g e

14:78%0)(19958) Hahsletral.eCelb85: ,84Eéh(i996)RE)hn5056t a1456é’nc5 272: 1668-71 (1996);

Uﬂgé]gét gg,f(?z{g{;%ll?re&r§m4%§# W@gggﬁqe{?t Sc) Hil, eﬁétle?(%)l% (1997)). Loss

ofIPEOAint@dnl BAth&iEht $b g:ﬁhﬁbl emguﬂcﬁnthaﬁal Snixe kignatiap Cin s . cell carcinoma.
Slnllarly i vatin at have bee .
SiRjieRY ?thqgnélgcpaw thﬂflﬁ&tﬁ?% '8 BT, BCC fgpqps (X et al.
N%&ile 390982(1933) km ﬁ?dmh@&h@ kd1g of BRo lao kiR @gnaﬁfgasmnft ethe receptor
qnalln subuni t |n the receptor conplex for SHh. 15
Qap'e6i96 SHivhi bi t or s of hedgehog si gnal i ng have been
|nvest|gated such as Cycl opam ne, a natural alkaloid
that has been shown to arrest cell cycle at GO GlL and
to i nduce apoptosis in SCLC. Cyclopam ne is believed

[Te (s I
b i, R A o ik R0l B,
alfaleidsthatelzan teero mOSmotowreatheﬂlv‘afplerﬁg (fr6t eid tindnereapaptosis in SCLC.
& l}o;@e%mme is \P)%espl é@gﬁ%)eb blndﬁrl:@{gat &he &11 Eﬁﬂﬁeorfsorskolm has been
sloeuipiouinkibit tHehldi @amwayadmnsaem dmmf $mo p;ataematmm hiiokziit gingse A (PKA)
;ﬁ{\cl{yté%a%fl dg@h Q%m%cﬁlgp %xls E%g} géaig%é\a v - De e%Walhc\ese 15'1 these and other
cfigu@ds, heRranainketnaad e lpolepdadbiags d)ﬂ’ﬂiH Hedgahog s@mhn gatthy
general formula (1) (R3) XI~ N YARL (R2)n 30 I

SUMMARY OF THE INVENTION

In one aspect of the present invention there is provided novel hedgehog inhibitors having the

l
(Rs)m X
kN/ Y‘@/ -

(R2)n
I

general formula (I)

wherein
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wherein 3 WO 2006/ 028958 PCT/ US2005/ 031284 A is a

carbocycle or heterocycle; X is al kylene, NRAC(O,
WOBRGOBP58 N(C(O) RL) C(O), NRASO, NRASO2, NRAC( Qrd¥ius2005/031284

NRAC(S)NH, C(O NR4, C(S)NR4, NRAPO or NR 4PQ(CH); Y

Is absent, CHR4, 0, S, SO S or NR4; 5 R is

Asispsebesycleophsteleeyds oup consi sting of alkyl, a

r I S
ERM Iﬁl%fe)ﬂ@ 1@114@&%)3 I\iﬁbfﬁ %é@%b @5‘ N, st 'Nﬁh %Sdz, NR,C(O)NH, NR,C(S)NH,

opti onal’l dti1tuted Wlt droxyl al ogen, am no,
car b&rﬁ?)NRatan(Sr)H& NRahQ OTE&HO( H):kyl, hal oal kyl ,

Ya,{ s KYdeRUERRM 5, %k%d)s nyl, al koxy al kyl car banoyl ,
a

kanoy Fam ‘ng, ’am)yl , al kyl sul fonam de, a _
Rzay mgedlfemothegrm@t c@nmiylgloé ,alky\hercabncysbi at aghetenesycle each of which is

| kyl I Kk
al kylogtlon%}&rou S 1§1¥ﬁdsvl\7'1 orﬁylﬁ 21%110 SQ%L;?F%%I?%ZHE& g tyano, acyl, alkyl,

al kylhsluhlkyin amilkjrdsulfmazﬂ boaikyitlﬂzﬁrezmd fkber octj/kyloarbamoyl alkanoylamine,

subst |t uent i t.i onal substi t.ut ed 1,
hal o égﬂguﬁ@H&YZx@F}ﬂsu@&P@gﬁiﬂa c%ﬁocgclg F Oy tgrocéyc s vaierem said amino,
het eraﬂ@yclaeyll halkylisuifon@lpt alﬁﬂmlﬁwlsmmyt u:tlE.sdcat\betni'byl alkanoylamine,

hydr 0 en, halo al

eyl Al Ui Ay e toc gt Reepscss S is optionaly
each sﬂﬁhtufﬂd&hﬂt’arﬁﬁ@ﬂialo@éﬁ aetirvvyl, Rafby ekl Qo Wl carbd @@ heterocycle that is
am no, nitro, alky al kyl sul fonyl or _ al kox

15
R3 i é)pwa% @}psuq,}% Wétk)pygro%yé,r%gaj palo%ﬂnkWOaH%(éﬂkyl al¥(oxy or acyl;
1@'14(%6@3 aiyhﬂ%(yp @lkEp Qcyyll or Q%}Qaﬁ&b’ bptioAdllyYsuBdndtd P®ith hydroxyl, halogen,

al kyl sulfinyl, , a carbocycle or a

het ela@é“fepl@ovﬂ%]@flseﬁcﬁl élhbéwlﬁmréw alkeyyy| | al koxy,
R@lxi( ﬁﬁxgéﬂr Qﬁﬁlbfiyﬂ &?ﬁ’o@lﬁmah&l’ a@}JI kéﬂ(cﬁczl glkg@carbo gl carbamoyl, alkylsulfide,

al kyl sul f I'sul f , carbocycle an

het erawgselrﬁeylb slkblpnl og¥lad P@rb@mﬁgpﬁ etlmtfé@mketwhewymaelwlkyl acyl, alkoxy,
hal o c yl,

al ko)%ﬁ(@xy 81[5'093931 chllﬁﬁ%?yl %E&{%hlﬁd@ Xﬂcylauligll‘% ﬁtgis%lﬁ%’y{i &(rr:})ocycle and
sal t shefamlycsl,@ lisv epptésmalish srbetaiﬁted 28th| hydagxol, helogers pedno, ofitro, alkyl, acyl,

the i %E&?&n&%raﬁl&%&? are provi ded conpositions

corrprl I'ng conpounds of fornmula | and a carrier,

Rdid Hierdliydy exci pi ent. I n another aspect of the

in:qejntlon there is provided a nethod for treating
cér conprising admnistering an effective anount

na$ 0-3; conpound of fornula Ito a manmal in need thereof.

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 I.

In another aspect of the invention, there is provided a method for treating a disease or condition
associated with the hedgehog signaling in a mammal, comprising administering to said mammal an

effective amount of a compound of formula L
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30 In another aspect of the invention, there is

provi ded a nmethod for inhibiting hedgehog signaling in
W@ 2@elok89sonpri si ng contacting said cell with aPCDOpmOSI0B1284

of formula I. In another aspect of the invention,

there is provided a nmethod for treating a disease or

condition 35 associated with the hedgehog signaling
Tnl FhofheTRPERof tHeORRINtiSA, ke ehiF pidrided Jirdﬂﬁssésofcﬁ Preparimneomipounds of the

an effective amount of a conpound of formula I. 4 WO
inggyign-028958 PCT/ US2005/ 031284 | n anot her aspect of the

i nvention, there are provi ded processes for preparing

compounds of the invention. 5 DETAILED DESCRI PTI ON OF

THE PREFERRED EMBCDI MENTS "Acyl " neans a carbonyl
DEPRIFTHRSCRIGFON CertE Pﬁﬁmm EdiEBOIMENTOr MUl &
CCO-Ri1nwhich Ris H alkyl, a carbocycle, a
heterocycle car bocycl e- substituted alk or ) ) )
“hel enooy e kabswyb seritaining subatitkgat repmemdeby(e%ﬁ farmulagCE@R in which R is

al@xy car§%§%lgc lgeltegoc@gfé {5% @%q’ec Ltﬁut@t? 91&(91 or%%fe%d&?ge -substituted alkyl

roups i n (o an 0] ace
whereiyIthe @kyd,. al]bmm,z@ybo):yclamuﬂ mgr(@ydaa@)pls deﬁmdmyte'ln groaps include

ranched or ..unbr unsaturated (i.e.

a@?&éﬁ?#‘“&?ﬂyr9$ e%ll%ﬁgﬁ%&ghﬁg.ro arbon group, having

up to 12 carbon atons unl ess ot herw se speC|f|ed When
er t

“X%y qﬂaez?ﬁp% anchchgo{mb%?pF egosrafu[rag%c{grsun%artuel Fé? gpel alkenyl alkynyl) aliphatic

hgdRéddrbah %ﬂ)ubMﬁWﬁn@&ﬁ) heon2 elrbomatorhoumase bthatvage Spﬁmﬁetﬂ eWhen used as part
unsaturated dro on. car bo haj.ns. suc

of app tﬂr%l rf?rrf:&amglﬁ & a?l[cytilﬁlpw n aﬁﬁkyﬁ Bor{mrms @F%ng’pﬁﬂaﬂléﬂteed hydrocarbon

cHEBR MSwever B@Qxﬁh@éskﬁﬂsatﬁfaﬁu PydybekiintafBoh %h:hhs ﬁllckyi “alkenylammo and

car bocycl e- al k or heterocycl e-al kyl
SRen Brbon SNSIPGRIRE Rt R AT e R o 1. alo,
cBB&?M!e-alk&lScQﬂiEt@M&ole ﬂkﬁuﬁiﬂmplés&ﬁpﬁ%rﬁéh alkgﬁgfroﬂidtlﬁ/dlude methyl, ethyl, n-
but yI pentyl, 2-meth

p@py,let ﬁ%rmy(bpﬂ-buqﬁ,_ hlég(wtyl 25¢€ tltpfw %;étfﬁugr,)[l n-pentyl, 2-methylbutyl, 2,2-

ﬁyﬂhﬁi "MLQW h‘ueth?l’g%glt )’lbgi\ll\xge;cﬁi@&&w -he%gieimn)f)kﬁ %Méthylhexyl and
t}anhike" alThy |terofs “Jover alkydir ok alkyksan %ikylsg/fnbrfyrﬁo&%rb@métoms are
?ﬁ%@%ﬂdugta Jﬁ%?/c gr‘g*r?elg y 8/ t?%%gu &thply yl?g%%/ci})?l, (:l)sropfo‘ﬂ{j’l}’!:yclopropyl, 1-
butyb wybutylum eégtytpchﬁllegdweslﬁbd;t wtbsitt@tdd ak¥y grogpsomgy contain one

(p&%%rg?ly? %t S%Q\Aﬁr foélp su%gt e%ps x%l)mh %%b ﬁe’f rdliff%gﬁt Examples of the
abovangbsasuted alye @2dupa bmvledes U targ ube dlnatekl yio g::yanqn&thyl nitromethyl,
hiz]c{}cpfygﬁﬁyh$ntgllogr eﬂﬂyngh@{)nwycr%j/m%tﬁylt gﬁ{agr%%cg}/l Xﬁrboxymethyl carboxyethyl,
cRbOF PP OMWTE‘E}*OwbonymtﬂﬂﬂEil]kaycaﬂﬁﬁdeMméthyl carbamoyloxymethyl,
m%%%gy%(ethytl ethoxymethyl t-butoxymethyl, acetoxymethyl, chloromethyl, bromomethyl,
iodomethyl, trifluoromethyl, 6-hydroxyhexyl, 2,4-dichloro(n-butyl), 2-amino(iso-propyl), 2-
carbamoyloxyethyl and the like. The alkyl group may also be substituted with a carbocycle group.
Examples include cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, and cyclohexylmethyl
groups, as well as the corresponding —ethyl, -propyl, -butyl, -pentyl, -hexyl groups, etc. Preferred
substituted alkyls are substituted methyls e.g. a methyl group substituted by the same substituents
as the “substituted C,-C,, alkyl” group. Examples of the substituted methyl group include groups
such as hydroxymethyl, protected hydroxymethyl (e.g. tetrahydropyranyloxymethyl),

acetoxymethyl, carbamoyloxymethyl, trifluoromethyl, chloromethyl, carboxymethyl, bromomethyl
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car boxypropyl, al kyl oxycarbonyl net hyl ,

al | yl oxycar bonyl am nonet hyl , car banoyl oxynet hyl ,
woreaohoxspeet hyl , et hoxynet hyl, t-butoxynet hyl, PCT/US2005/031284

acet oxynet hyl, chl oronet hyl, brononethyl, iodonethyl,

trifluoronethyl, 6-hydroxyhexyl,
ang iodogiieilyl- or o( n- butyl ), 2-ani no(i so-propyl), 2 30

car banoyl oxyet hyl and the like. The al kyl group may

al so be substituted with a carbocycle group. . ExanEIes
“AmidingQer ‘tapidingrrogaps ﬁ@tgrﬁﬂlp,-c@il@rh%% tMpigid 93¢ R s independently H, OH,

alfC %f?(g)?? t aK lcﬂg&%wlle; 2 Ak &Yk O N AWo BRI Nbstit@EPL URS1 ofR heterocycle-
wel I""as’the corresponding -ethyl, -propyl, -bufyl, .
subgtismied hikyls trebogt R grooppiogethar ormpy hetespeyele. “Asprpisitpd gpidipe is the group
_éﬁ*ﬁ%&%are substituted nethyls e.g. a nmethyl group
u Ituted by the sane substituents as the

"substituted C, ,-Cl, alkyl" group. Exanples of the

«substituted .nmethyl p._i.n de gr S . as _-
RS oS5 Ryen o SR Dl o SoMIP oo oG .8 NRR) amines
whétinak yisl iepematlyoxlicyie h hoatbocycle Geg. aaylire tahipdtgrocycle (e.g. heteroaryl),

car banoy! ox hyl , trifluoronethyl, chloro h .
oS DI ABATEORY ot P TRl PUbETEA ey o
6Ty SRR i I8 Bibrog@dlorh debanwhidly they ‘dépend iforel’ a beterocycle. Particular

"am di no" neans.the oup. - C(. - NRR erein.each. R | .
socPRiaEA Ty SpineeHe TG Ryie, SRS B PG ap Il lamine
aE RO YRR, PaGiBHIROSUEhRINS URS tdrfiddy @ehikh kiyd nethydamine, ethylamine,

het erocycl e- 5 substituted al kyl;

( | | ; or both R groups .. .
Propyfainiier FERARYAAINGY e RIEPLATRS A bﬁ?@?@?‘ﬂ%dd‘a}ﬁf&[%%’ g diethylamine,
d%ﬁg,gﬁ@ggmdaﬁggkgy@kgw_"An1no" denotes primary (i.e,

Y , secondary (i.e. NRH) and tertiary (i.e. -NRR
amnes wherein Ris independently al kyl, a carbocycle
“AfirQ- > DELES RENE feferl & dleriaEv8 bPAE ¥lalips cobfnonly employed
é%?%&%@é %égﬁﬁgkgﬂuted alky?:(e.gé bgnzyl)%trpZ? .mlyempoy
tchigbdr @@ywbat a8 ainpi renpebils|rRagtionsraraearadrat Py ethgr fupgyional groups on
r {40 ' | ] k5B WiriBes! BRY! and aryl

ﬂ%ectélkeﬁﬁguwdb %%ta}aﬁﬁ esep%egfdg}é &Eﬁ%eecﬁh%g@ tg ?ggllrjl F‘g@ S eac oned’ar y 6iashdﬁy1 ane ay
gtoap, imaings, anwelles nzang Nalbatgrdasorn Aejvativea wWhich gan breremoved to regenerate the
arylam.ne, di am ne. aralk '
ks B o SF R PR pRLRRIE: aBes, g, gpa Cov Further
eXdiphs Of dliege p@tftydrafiduné in €t Wy IGasvnaand P.pg8.dydy Wats, fRrotective Groups in

SR SR B PAERYL BT SN APLSN, s, chpper . i

“PhloteS ORI GpYisaORRnic Gheiniay 1T 06.eWt MoQméx BdpPlemsn BsegiNew York, NY,

herein refers_t deriyative of the grou conmmn .
(RO > B BIBCReGH pPLELE GO EBHo S A ohn Wiley and
ShRARWONSK aATE, BRI IThd t@bt “pritedBidndind e ftd 1Nl angh®gipsp substituted

on the conmpound. Exanples of such protecting groups
vithong afehe ghopasraine$rotesinggeursa| kyl and aryl 20 groups,

i mnes, as well as many N heteroatom derivatives which

can be renoved to regenerate the desired am ne group.

“Pryét whanagedaipneer py prreritapetherderaupaangt earmsyclic tig ggpup whether or

n%sedﬁﬂ(lﬁlg 8le number of carbon atoms designated or if no number is designated, up to 14

carbon atoms. Aryl groups include phenyl, naphthyl, biphenyl, phenanthrenyl, naphthacenyl, and
the like (see e.g. Lang’s Handbook of Chemistry (Dean, J. A., ed) 13" ed. Table 7-2 [1985]). Ina
particular embodiment aryl may be phenyl. Substituted phenyl or substituted aryl denotes a
phenyl group or aryl group substituted with one, two, three, four or five, such as 1-2, 1-3 or 1-4
substituents chosen, unless otherwise specified, from halogen (F, Cl, Br, I), hydroxy, protected

hydroxy, cyano, niiro, alkyl (for example Ci-Cs alkyl), alkoxy (for example C;-Cs alkoxy),
6
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exanpl es of these groups are found in T. W G eene and

P. G M Wits, "Protective Goups in Oganic
wewbless”, 2nd ed., John Wley & Sons, |nc.,PC®EWS2005/031284

York, NY, 1991, chapter 7; E. Haslam "Protective

be%yggi&z?aﬁ]%gspgra%ggg 824 myasck[@%xwt}yéﬁotec&ﬁf\%gggy%etgq ha/droxymethyl

pra_teé/l\éd G pRIGymetiyOt € (éﬁlhﬂbﬁle@yp u p Prdtdbted g aiiiilﬂonﬁj{l’(yﬂ hestifiligromethyl,
ohn Wley and n

NY
oo oY BT BrEive helg oty I A g Bt SRS PL rdger ot

é&#slg &Hﬁ:doé)net S8 APRABYRITCRY ail/QLRGhyildhe (QHD ¢RSups 1nAsl’16éb Substituents
en used alone or as” part of another term neans

m@am}j@@yb,q substiptedratith@ gmggrgrwpeqsﬁgqasedifenotgcbal?ﬂy? ]%)@g}@}fs of the term
“sn& n% éf@ﬁ}a\n WiEAREs B J i§ ﬂBtblgﬁllteﬁttQ Bm &S o Bf(‘l‘ia@gpﬁ@hyl %Toﬁ}psuch as 2-

esi gnate carbon atons.

ch@pr(m]pgyl; ri.’eﬂ)rgmgp}phﬂnﬂ chlmqﬁpﬁ\‘;}ﬁ,yﬂ 6- @plﬁﬁr@p@qnyl 2,5- dlcﬁlorophenyl 3,4-
dlﬁ’HOI’O Bﬂag gg %H@}&h (g;ﬁlﬂ;}/l %‘ﬂombﬂ%n;l/l' ke d(b?&{%fﬁelgfl 3-chloro-4-

ﬂmioph?ﬂml 2-flie@pheh9B &id) thel likeq a lpamet-l %Mlﬁwd@wﬁebﬁnﬁb ﬁtoup such as 4-

h b h
hygf%ﬂ}?g%lo?-ggﬁg%%%ngﬁ%ﬁ Cgltrl}Jghog(ty@% gf‘ ﬁ?%lot%ﬁe&%?ﬁ%&% Hettvait C?s thereof
andi thdlilewn @ nitiopbenyt pro@esuch euB- our4 fifraphenyd e tyanspheny? grotip,3for example,
or 1-4

5 substituent cho th
+Epuditerde, ~ (PO il QU PISBPRotg) B SN A S metiytphenyt, 24

dlﬁfemty@ﬁér@cj 2-rh@tﬂy1pneny1 &ﬁ%ﬁﬂprppy‘l)phér@l 4adt1k>y;bhe(1ﬁps (Ieptramj]phenyl and the
or exa

111?@(?6(:6,“(?28 ot lﬁéﬂ"wﬁ%ﬂg/g@%*’fz %ng%gfw%[%ﬁﬁf’@%g&s’%wﬁ3yrfpethoxy-4-

bR BHhEH], ﬁalrﬁﬁﬁﬂigxycﬁ(lbdhkﬁ‘dﬁﬁétﬁbmbem@loﬁy@ﬁélﬁd 3-ethoxyphenyl,  4-
net ydrq

box
(lf?;é%Pg’iééP}@Pﬂyl‘i (t“QHﬁO?ﬁ)QHIé’P Y etbwf@e?tgwaﬁwb fgf hp  likes 3- or 4-

trffﬁlblfohfé ?@H@ﬁyﬁ‘yé mon@'okﬁic%biﬂﬁ‘é&#ﬁm gotected carboxy)phenyl group such 4-
aryl sul fonyl'am no, heterocyclyl sul fonyl am no

cafexgplsayle | ?mon%rr%fldl(hl‘f’rm’@(ffﬁ Dplgepblwgép@&éfesi pydrepymsfferDghenyl such
asm)§ gprg’@&tgﬁ/ ér%meﬂg/@f)@nylne&hyﬁ @ﬂﬁhﬁﬂ)ﬂ%}nelﬂ?gtﬂ% yl N a mono or

Stl uent may I n turn be subst
d@mmcbrmths@)pbwl as(protrstsd a@@wwwl)ﬁmﬂéuc@@aﬁnﬁgm@@n@fhﬂ)ﬂ@nyl or 2,4-
(p%rc?cgc%d an‘? H&ﬁ&h}l@h?ﬁ%ﬁ%?@% él(r?] y r%@@%ﬁg@ﬂffoﬂyﬁnﬂ%))ﬂhbﬁ?l 584 as 3- -(N-
metﬂny]smlﬁphhmyio))pﬁenm ondlph et]hy|tern“4 “@iﬁ)lsf@rl’@é hdwyyl] represents disubstituted
p}be?% drlgl(fpgl Fhe nsé%s’txﬂ.ﬁgt? g.gahg’ ?ﬂeﬁ%ﬁto gg}ge{%%gle 33 rAne hyl 4-hydroxyphenyl, 3-
ctﬂmbrmtdxgmﬂhyl 32-fhethioky- @hnm’rm@lnqnlyl 3- ed:l‘lyll @{h@draxyphenyl 3-hydroxy-4-

m&rp;?twglpggvi/ ﬁ’ﬂ'e% fl(')réglbeaﬁh@@%he lénd th tr }18%‘213116% efxyl%{‘oups where

thd -yt RN Qﬁ@ differend, Mr ehkamplly Wﬂi@eﬁylbsnztylmy-6 methyl sulfonylamino, 3-
RO RO B REHP RGP S L SRS, ahd deRpaRfan ey, Eoths Shere the

s&)&’tﬂﬁ&ﬁh Ay |d1fﬂzl’réhltJ Rsuck G BHaikptyed- beléylﬁijyaﬁl-ﬂf&ﬂ@ny-lpher@l sulfonylamino.
nono- or dlalomer al kyl ) phenyl group_such a

Suhstitedy |HheRthy Broups ginclidered-pRIPTRPIERYY | 22mwepwiylphamm0phenyl 3-
m%fh()kﬁﬂe@ﬁ Op)ﬁl-gtmﬁ%ﬁényé‘l Qtﬂaﬂiym)@ﬁiéhyl 4—methoxypheny1 3-ethoxy-4-

| ) phen

bcmzylgx);p@j phe}qg,-phe@]p@(pbenyﬁ,or %gaghﬁfyeél-benzyloxyphenyl 3-methoxy-4-(1-
clﬁor%mgfhyﬁgeg%éfmwl, 3%&%}(9 gfx(ll'-cfhoromethyl)benzyloxy ~6- methyl sulfonyl

aminophenyl groups. Fused aryl rings may also be substituted with any (for example 1, 2 or 3) of

the substituents specified herein in the same manner as substituted alkyl groups.
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15 benzyl oxyphenyl, 3 -nethoxy-4-(1
-chl oronet hyl ) benzyl oxy- phenyl , 3-et hoxyphenyl, 4-

W@ c®epeIpOXy) phenyl , 4-(t - but oxy) phenyl , PCT/US2005/031284
3- et hoxy- 4- met hoxyphenyl and the like; 3- or 4-

trifluoromethyl phenyl; a nmono- or dlcarbox
“Copepp Lt Uoert AP LURYHFRAG) CGIUIRS SUEA BRBO R i forme -
C(ﬁ) IS(RTP HOwhieh Kj is( ltD/ Qf&éﬁbjfﬁ%‘k@df )dpRe Wkar&fcy&l@,f@hﬁab@dle carbocycle—
I oxymnet hyl ytesuch as, 3-
P

Suhgtxﬂrt%(ﬁ}lﬁétowlk)oﬁh OR Pptergeycle- wbﬂauﬁrfﬁﬂkﬂ@ ﬁ@pmwyﬁﬁ@ﬁm alky], alkoxy,
calRBftle Ogrhdzosléit eﬁﬂllen oget hyl JpReny herRed.( Pr @aﬁﬁh@?l groups include

am honet such as 2-(am nonet hyl ) phenyl, or
aligylamingepmbond t eld- gameﬂUm1Wﬁlj3ﬂWényEt-NHrC ):nmD ﬁ]@langl?ocarbonyl (e.g.

ul fo nyl h a
A T alEr D by
hﬂ@mb@kmnmmEdpreang remp@gewhsmmp§b@§®btuWEH iBhempiticular

wh
hege)l(r% i‘?’rgmo%?bonym]gslﬁ_};@%&%}rng@%%n fe di |3 fferent, for

chl or o- 4- hydroxyphenyl 2- nethoxy 4- br onophenyl ,
4-eth

“C?rl?%g}s%dxy 41 dr 03‘\5/: ﬁaéxﬁyciycle” Q1¥ c%@fyﬁ}gg’%lcgﬁéta{}\g l%‘lglg%@ed as a moiety

1ntardoﬁl‘plé3tgtddpts&d1 ﬁsl‘ui‘wlbocgdimllm grohpg rreferstthi @ nswbs thi-f ergrityslic aliphatic
rng l?%ﬁgllﬁg;'tg rlgn B%) ﬂ]fi g{ogg énggwgﬁl?yl 3 golﬁ ?aél?%}ll aé%nsnv(s)/hic]é may be saturated or
ul¥BLARYY - AoRRRZ \or Oiiyn-ﬁoﬁhﬁtﬁi’lyPreﬁeu{eﬂ osuplraied nearbandic groups include

tet
cyg}%@rrog}‘f’l??%ﬁcgq?yt ,Eq?(elggemilang cycllJ exy gregu%s Emde morséuptr)g erredu are cyclopropyl

bRt nRBN AV XY s 2y diRic Y] PRfdRE Nkatidtet @Mb@mlesﬂﬁe aromatic
tltuted phenyl groups include 2-chl orophen «
e. g agyh SR &h preyiopsly Id?ﬁ’ﬁ?éﬁé‘hm(m pgefgrged[]@emﬁﬂ ﬁ[%lp terms “substituted
ca%bo%%ﬂ)qu"s%‘sﬁﬂﬁéd cﬁb&?ﬂ@’yﬁrﬂx‘%%ﬁfﬂ%d caﬂfo@ﬁﬂ«h%&@ M¢lwise specified
oxy-4- benzyl oxyphenyl di et hoxypheny

m@anythesh gsoypisubgiiiutgd biihp Wﬁstlﬂleﬁ*éﬁh@i Suévst(fited alkyl” group.

chl oronet hyl ) benzyl oxy- phenyl ,

3- net hoxy-4- (1- chloronethyl)benzyloxy 6- nethy
“@aan‘xmmydtectlagrgmp h@n.ysbd barejn pfers Ruge @f theyepter qlqapg'gtlwﬁyf the carboxylic

ac&# Er%yﬁ gorr‘f’r{il b )% 1%1%1%2% th olgk et(agt%e |1ceac%d grglépp%m@ reactions are

&'sub ts speC| hereln
cdrAgineut @Sothﬂbﬁlm:ttomalegfoaiskopl the mgtnpcsmdSHEximp@ of such carboxylic acid

06/ 028958 P 31284
f&?ﬁ“ﬁ‘& af By | m&%ﬁis 0% Ebst |1’fleg%)ﬁ(? gér;[‘g%f e% gﬁ‘@qﬁhﬁgbeml 2,4-
di&ljl@glofiﬂfeﬂ%ﬁl E 2|4 G(tl@lé"b?yﬁenzﬂ wWRjAshiriReihglbbhzyhy (hemmlylbthylbenzyl 3.4-
a o * ] a- Ca. O Cl e e , ,
m@%‘?’]l%%j%%‘?n ubst i t B Qfl’kyl orféf%égoxygémhydryl 2,2° 4,4’

ehlﬁﬁlzalh@@ﬁ&lzﬁycﬁjdbsilk}tlutsﬁm ab kybutdr ofl kanyl, wriei,eidamsthexytrityl, 4,4’
a koxy, .carb

dﬁ@ﬂ)@f{ﬁna'éfé} ' éb -trigagihy 19;{ na 6&3}%—2—@? f%ic l glyfjs‘lrl}?l ?—ls)utyldimethylsilyl

pﬁén&)&h aﬂ%@;&ﬁ@tﬁé@&ﬁw b@@-(&gneﬂiywymﬂ 0 Gtk @MY buty)methylsilylethyl, p-
am nocar
tqémewy f@nﬂqﬁ@éﬂ—w&ﬁmmlstafoaylk%ﬂaﬁuyﬁcfelaaa%h9r(trtl%eﬂ@/lsﬂylme‘fhwprop I-

1?? NE Q¥d g ngféﬁésboﬂi@ Fpedes Jf%ﬁl%f))%ﬁl}i@ie@tﬂ@ ROGAERNGNEN is not critical so
e’g. piperizinylamnocarbonyl), and in particular a

long as the derivatized carboxylic acid is stable to the condition of subsequent reaction(s) on
other positions of the molecule and can be removed at the appropriate point without disrupting the
remainder of the molecule. In particular, it is important not to subject a carboxy-protected
molecule to strong nucleophilic bases, such as lithium hydroxide or NaOH, or reductive
conditions employing highly activated metal hydrides such as LiAlH;. (Such harsh removal

conditions are also to be avoided when removing amino-protecting groups and hydroxy-protecting

8
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het er oaryl am nocar bonyl (e.g. pyridylam nocarbonyl).

10 "Carbocyclyl™, "carbocyclic", "carbocycle" and
wO caelozsoye| 0" al one and when used as a noi ety PCTUS2005/031284
~conpl ex group such as a carbocycloalkyl group, refers

to a_ nono- atl c r|n
expps DR O SRR eGP e PR eina ol b B U mert,
eth¥] Chuty IR Y1 EeB R dhdp-alirobénzy Ligtsdps U SRR carbexyARoteaing rgroups used in

non- aronmat i C. Preferred aturatedbgagboc clrc

the fephalpsporiay RPUEHBRHS PEYIES SBurHt 2 o Aot Carboxy group

su%é’tﬁﬁéﬁﬁe)ﬁﬁlrth&rréiﬂrﬁfleﬁﬂﬂth%rgﬁo@% Qfeeﬂ'oﬁrﬁﬂmar GW C@edep OB |G. M. Wauts,
cycl ohex and nost referred cl ohe

“Hopteqti (CERNRS i S eAnis SEERP b &gdy‘%fir Jebin Milex 46 Sane Jh:“ é‘lk‘dv York, N.Y.,
19@'1 yéha&%roy% I—?a§laﬁ’ir eP’rb@b'tﬁje)Grgﬁﬁshﬂ @ﬁ%anicr@neﬁﬁﬁiy”,pl &f. av. I@elOmie, Ed.,

bel ng” phenyl terns "substitu car bocycl yl'

Plemyub Prass, Ve 3@31? bﬁéfyacl%n Sheptersy e T- W ereensy bBiYfctitp: Groups in
d &l SbRINWR Ik, NHEPR1IERIRS 5. The term “protected
og';}érgfs? ﬁ{egg hﬁ lzegsarre Substituénts asgtﬂg © terin proteee
ca!ﬂs:ixb’stefdrs,ﬂp @d:mdvb%ygrbumlbﬂgute@wlth el theyrbprecragheky-pigtecting groups.
group” as used herein refers to one of the ester
derivatives of the carboxylic acid group conmon

(hmpidamédneatns kthe koupr -NH-CXE) NHlRewbaneimokylls &1, aadkod, gr@@]’@cyde a

I t d |
heéeillgalglg gﬁ(%{ri%)gy?e surbgﬁarll 9%%2,? Oroéflthet%g) g ﬁf Cat#%g%l/ i,? A particular

gaﬁwdwgﬁm@ﬁeeulﬁgﬁ@wmﬂps |nclude 4-ni trobenzyl ,
4- met hoxybenzyl , 3, 4-di met hoxybenzyl, 2, 4-
di met hoxybenzyl, 2,4, 6-trinet hoxybenzyl,

“Retdobycli¢ pivadp’ h)"hehﬁﬂiy)éhc” p&ﬁr&?ﬁkhy‘lh&emzyzﬂyl” 3r 4h&Erocyclo” alone and
met hyl enedi oxybenz

When4 useélI %Ph@%@%eﬁz%ﬁ@%gzﬁy oup sgrch4as a heterocycloalkyl group, are used

1n§‘.e%}faﬁ%'gﬁl§19 QY Q@ﬂ%ﬁ hy dhy Imond, Wy of lthd?cl&ﬁ shtuBitddybr Odisaturated, aromatic
trityl, 4-nmethox trlty

(l@re@f%gryqo‘nram}patlc 41% haz(mgttlﬂq Wg}@l}%)@flt‘omﬁ ﬂemgnated generally from 5 to

ab%u{i’h@m@ AP wher¥ Ithe rtrfg'af@?ﬁsm/e! GakdoM Iamd at least one heteroatom (nltrogen sulfur
-but yldi met hyl silyl, henac&{ 2, 2- trlchloroetQ¥
orb@gygen() tapd n@feﬁz}hljsﬂ |tcyf1)heqeﬁ>?1|oms eterocyclosulfonyl” means a —SO,-heterocycle

gljgﬁﬁg a‘hétgrlog)fb}cgﬁ'ﬁ?ﬂd) %ﬁl@’ Sd0Hrd BN %rodb Typlcally, a S-membered ring has

uenes onyle 4-ni trobenzyl sul f ony

0&d? 51¢ub1edqondmn;i| 6-of Mnembpmd Ky hﬂSIWP Frdewe l;q»riwl%hemtrogen or sulfur
he%ero%o% ma c?p {uhﬁ Ereplogdizg(? gh§08 @9?' Grd QIly nitrogen heteroatom may
ot'ect | ng SO

carboxy-p group oyed not critica
optmngllyasbet rrerat&enzedat i Eearﬂermdr moneyﬂometlcachﬂﬂerogwbs alpiclnde o morpholinyl

Eliloﬁﬁn@n Y1 Q?rcl{nl){ L 0)%19?%2 %i(e% (’r]e%%g};dr(%ﬂrfaﬁ)lh%g élé&ﬁljgﬁfr%ngl 2H-pyranyl,
teﬁﬁWd@c@Maﬁj‘rle t]mharryﬂ ﬂmdth@bttetﬂa}gdmﬂtdtmgl t dxgridimydmazeridioyl, dfmethyl-2-
gﬁ]’lgg{pgr%%hglr zl%lxg} art g Ct)@ het%?yglzod npo%(tng)tn Es g %eterocycle group as
déﬁiﬁh Qg@d’él doNﬂelg@Slﬁﬁrd%cStbCih alkyll grfurp amidfiyield ebrcrvde mefemosrmembered
or reductive 35 conditions e ing_highly activa
PO RIE R e 5 2 SHICH OB B B3 G S AT EP B pUPS efide thiazolyL
i PREulal @S0 R2-§1 ﬁlld&HiaidP-ZQ@N&)kﬁHedﬂidldMﬁﬂ, nehetidulg 1,3, 4-th1ad1azol 5-y1
am no- grotectrng grobgs and_hydr oxy- pr ot

B 1 I 0UpS, afd, Iyl oK ot el g, Yoh w 104

opﬁllzf%%ﬁ' L3y 1F’rrﬂf1re,rr e&de%lm%qy IpkeferRQ iStn it Gns MBte kPl T ontaining 2 to
are the al
4 nitrogen atoms n}i:lude imidazolyl, preferably imidazol-2-yl; triazolyl, preferably 1,3,4-triazol-

5-yl; 1,2,3-triazol-5-yl, 1,2,4-triazol-5-yl, and tetrazolyl, preferably 1H-tetrazol-5-yl. Preferred
benzo-fused 5-membered heterocycles are benzoxazol-2-yl, benzthiazol-2-yl and benzimidazol-2-

yl. Preferred 6-membered heterocycles contain one to three nitrogen atoms and optionally a

9
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ethyl, t-butyl), allyl, benzyl and p-nitrobenzyl

groups. Simlar carboxy-protecting groups used in the
waeephabssporin, penicillin and peptide arts caPCERUSmODE31284

used to protect a carboxy group substituents. Furt her

exanpl es of these groups are found in ene and . )
suffur @ ORTESAET. B BOERGYIGS: iSSP PRSI end Byrid-4-yL

pyﬁﬁ"&w e&kﬁrablﬁﬁyrﬁxﬁd-,z i QﬁH‘E)\%hﬁM % Saasyl, bﬁferabl}f\lﬂiw4\fﬁﬁiin-2-yl and

1991, chapter 5; Hasl am Protectlve G ou
13ﬁrt1®zgla4wle ik nyparticglar pyrideginfitybyfng pyreginyl The a¥fiffe N-oxides

angpgﬁﬁamw VoY QEKandhe' grl&!;f? 7p§r1mg@-9f %&rnﬁtd éﬁﬂdﬁﬁid&myl and the 1,3,4-

rotective esi s
tridoma-yWetoays, anda Seafisred I‘ﬂe‘WPYo?llethtS fpg BRtlonéilbaE}tbétFtqu heterocycles,
t 3bBRXMn be found in W.

any%urthpe? é u g? ?)E?% C?e gnd iﬁ%ﬁg@?o rlﬁ%i%%@ohﬁclése‘a b e found in
Dmakieoxey epaloUe Pategt . 42f8793. 10 " Guani di ne" neans the

group -NH C(NH) - NHR wherein Ris H alkyl, a

carbocycle, a heterocycle, a carbocycl e-substituted
“Fadtdtydryl” @Yonﬁaﬁtﬁtvbﬁnﬂﬁgttds&z—mmmﬁli ] mlmdexagrhgyp suclas a heteroaralkyl group,

articul ar uani ro i s - NH (D .

oRbarbngtn g MBiE bl yuf i A e Wbl B soms dsignated
whdi@ b RE ¥hd Mhg is DF-, 6hﬁt7@ﬂhétﬁl}€®éd)rmg3¢o®thﬁnm1ﬂommhem fogebeteroatoms

as a moiety in conplex gr uc
e % By e oS LB S BB i st g oo

nitr8ERr (LbRs '/ MLnRBYIR-of (MemistrPT subfd) CHEhilg, inStt Wetiidoh afe any bicyclic
unsaturated, aromatic (heteroaryl) or non-aro

SPRRSGVIRERATH T R eO et PREdHS P giaraseE e :%1%{?‘?@/}5 in which

nitrb QIR 0P okfren 2B hetdbatohNBe Blefi®d. WhEFBoWING rinks RPsteisOTS examples of
are carbon and at | east one heteroatom (nitro

the Jeferpary? @Wmthqg)@ybs@ﬁ)tedaﬁdur‘g\d@fﬂélfegb BpURS e@of@d bygthe term “heteroaryl”:
thﬂ%@ r%@? oﬂﬁldazorﬁt ﬁ&rgﬁﬁfﬁl %Hofy@%ébthm@@?ﬁ Soxazolﬁzl isoxazolyl, triazolyl,

erocyc group; "hetérocycl osul f g nmeans a
thia@@zdipl exedigaolyd g:trgmhyl W1@a]yl yoxagiagole pyEddd PYTimigyL, pyrazinyl,

p)g%?zm)g g@ %‘? Old%z OH §1n NGpiQdiae: 170%@2 P?S(%I{hlléaglyh a@oxazinyl,

bOI’] e nltro en or su
ohﬁhmr:yattamzmmhmrpwmyh atxatyazmyl ahtheilizeiayl( imidpzolgw], difggyopyrimidyl,

tegntg/ o ﬁrng{dt en?lg[ﬁ }9}% dgﬂ}lggga PQI@I{‘y’rl_l,oaQ q’!relllyas*%%nzo fused derivatives,

non eterocycles
fair nekamj:ea ninphxakdlyly | beﬁﬁ)fl(rybr bd‘n@d)thlaa)lyl pyenrathindfpgofil, benzotriazolyl,

b%‘é!%‘&d‘r%%lr%’? (golrfgj: /;\ p%ﬁc@%}}y P]refc)erre O¥P ag“h teroa 1 1nc}ude 1,3-thiazol-

25N @ty méthy 16 arytlyl-1.8 &hia@hydri Oﬂm:aelbcﬁymhthy]&i +nlte|t1d41—ﬂ1)3|-th1azol 2-yl

azetidj nyl, 1-nethyl-2- r yl .. pi and.
b iR ) 21 PAL PR Yo B ARSI 4 A0 st 2t
1hatEEREYSI, @ IgdRp-1 3s4-trid Sl 58 - @mxﬁ46ﬂif@llﬁﬂt4-wlam-ﬁ@$ dodlum salt,

SR U R AR 1 R REYS

oﬁhﬁ%lﬁsﬂﬂ 9m§yd§&yhleﬂh§1?1@Ii&@&@ibl@tymnﬁz msz&a&m 5-yl, 1,3,4-thiadiazol-5-
t hi azol gﬁ in icular thiazo

vk Rithigbl -twdwoéaiTyan (mqﬁhyéraioaié44;ih1adlﬁ%9¥1§e¥.1=t% -apingrl.3.4-thiadiazol-5-
11 1844 atz{ﬁ— -pr g {hnyIH hetraddld y:l- 12(1‘kdfn{é|tl'§ Lih2- }bﬂ IH-tetrazol—S-yl 1-

Yoxazol rab y oxazol™-2-yl i azol'yl,
(c@nb@hyxgqhm BFHAetragol Adil.az d|-(ngb9e{ymeﬁwa lH—tetrazol 5-yl sodium  salt, 1-

( et elsﬁ%f‘aé@daggﬁ g%l;;cgtraaX%H ﬁr gf(ﬁgﬁlﬁgulﬁnﬁezﬂ;@cﬁ rlﬁjte{réz'agiyl sodium salt, 2-
methyl 1H- tetrazol-S-yl 1,2, 3-tr1azol 5-yl, 1-methyl-1,2,3-triazol-5-yl, 2-methyl-1,2,3-triazol-5-
yl, 4-methyl-1,2,3-triazol-5-yl, pyrid-2-yl N-oxide, 6-methoxy-2-(n-oxide)-pyridaz-3-yl, 6-
hydroxypyridaz-3-yl, 1-methylpyrid-2-yl, 1-methylpyrid-4-yl, 2-hydroxypyrimid-4-yl, 1,4,5,6-
tetrahydro-5,6-dioxo-4-methyl-as-triazin-3-yl, 1,4,5,6-tetrahydro-4-(formylmethyl)-5,6-dioxo-as-
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4 nitrogen atons include imdazolyl, preferably

i m dazol -2-yl; triazolyl, preferably 1,3,4-triazol -
W®200b/028052, 3-tri azol -5-yl, 1,2,4-triazol-5-yl,Penuds2005/031284

tetrazolyl, preferably 1Htetrazol-5-yl. Preferred 35 .

benzo- fused 5- nenber.ed het er.o¢
B ok SRRy ORISR IGIERLT: dr By S g rogy o tazin-
3- %’1' sodifith 8418 I 28thRir 618 5RE6 6 0L} E&r@ﬂn??ﬁsﬁﬁazﬁl%j{l&bmumelt 2¢5-dihydro-5-
hr ee ni t rogen at ons and opti.ona

oxptfete oS intT-BRzingsy o 3 Ladhydiy |5‘f°E§? 65?etwggﬂetgsflgﬁ{rlazm- ¥,

2, £ Q%y(ﬁ*é r%lo %s-@?a{zlndy&l; Z%Ltﬁﬁyd?oSS BYJ-2-Hreth lelsrtrl@zﬂi-qui 3,9 Hl.hydro 5-0x0-
rim referab

2 @rdmegyt-asmr]gzm 3Sy|l tetmzplgﬁl,,%@,]pyrlc%g,zlg-ﬁe}fl ﬁ'b‘%/ §,am1notetrazo o[¥ 5-b]-pyridazin-

641 Ag\ atlt(ﬂln rgu;y be ‘%ﬁi:roaflyl Binetullds! @%éa[-boﬁyMEthyl) 5-methyl-1,3-thiazol-2-
E %n particul ar pyrlda2|n-3-y nd

ylpﬂ*(aubdxymethmbré npsyhoil-di3ribiarel 33l dediumaselt, prrd @lgéqlﬁéfl 2-methyl-1,3,4-
© ' l airin LA -
trige yo§”§ Jg S1P?Pe‘%' aEOE tJI,?]V Hg-%lchxl-gé' Eétﬂ%oqi'Sﬁr]y 1(1D§éﬁﬂ1&h§?i fin¥Jeth-2-y1)-1H

Zl ny triazi groups, are a
tepazef-By1, edi—(@ltmpmetﬁyﬂhrsﬂrtttmecit%ylf olr- (cg@pxmrélml)yl tetrazol-5-yl sodium

a% tf éwat%ult lﬁgor?%et?%%)oﬁ-y%eltrgzsdl- < fj(r%ﬁlﬂﬁgjéﬁ%mgxﬁﬁ 1ﬁstet92Izoltb§]§l sodium

e ussed a
saltoUDd-thidzoM§-yl, Drwtwamro £6- da)Ixo 4-métiSl-aPaiaeini3-Nol,4,5,6-tetrahydro-4-

(Zri%{ngﬁvet?ﬁ) gGE@%FEFag gxr%}noﬁgll 23 l?y%go-m ?%S‘grg?f}g?ﬁ% hyl-as-triazin-3-yl

sodfuaiidalt, 2 9—@1h&dif)£5r-@(ot@h}almxymﬂ@hyl-abtrtazmé}r cylf tletrazphi[l £-b]pyridazin-6-yl,

aromati C rin ste hwnmthenmma of atons
m@é@m@wgﬁaaooaﬁ%ﬁewaaq Yt one ring is a 5-, 6- or

7-menbered ring containing fromone to four

het eroatons selected fromthe gr nitr n, oxygen

TR RERnE SR ERCES AP TS (RGTVERE L dP Higes IepE bommonly
erﬂé]lg}{qut%nbl&kaeg p?oté'c'@r’tg@ APkoRf gl Mtk dactRHP lafk) carrled out on other

uded In the definition are any bicyclic group 1ud
funpiéanel cengupef ov hiealseheowiet er BEPIcS ¢ Pflg%‘c%r %mfeﬁ%‘%ﬁj %r%“pé include

teR?li}/%lﬁﬁ? asﬂflt A lﬁ&&(@f o%e}(dﬁ 'cﬁbmmy;%eﬁﬂy! I QQERil{Ethers (e.g. TBS,

‘oat om are preéferred. hefollmmng
TBDH@) sywis dirsthar examplenp these gloups e favad &y Bal yPreengand fep- M. Wuts,

gchvet(j}lro e& fPer#éQﬁ:iU k%?{}l Eslfgt’eﬁj’) e@r y(?HﬂSWﬂ@}nQJ g&sbﬁlct h\ﬁ:w York, NY,

het L enyl | fur I m-dazol y
lwrampﬂelyslz -3; IEhHaslth yProtéoting Gioapsoih irganipheatisply, J. G. W. McOmie, Ed,,

eg\lcl)r%l( gegil %{ew s%%k%?' 136|73 anytleragl ?zf?l\fyl re?féa‘qir@t%(glvx IG'roups in Organic

r’at riazol oXatTiazo y
Sthsfﬂ dylm Wiy azd S\gﬂs Nex}[l)y't)rk(;iﬁiﬁJ tﬁ&l Thh rteamﬁ‘py)ltected "hydroxy” refers to

n I a t hi zin oxa
oSr Ermaetpinmbe s oo PSP RS AR B 1
thiatriazinyl, oxatriazinyl, dlthlad|a2|nyl
4 mdazolinyl, dihydropyr,] 'd I t et.r ahydr opyr.i m.dyl :
a2 M eSS i ST R Bbceicay
aRepERle bt Qdditler baratbiéRSo thos©kalte Xvahinghl Ietabxetlhz d)ibﬂt%(iﬂay bﬁfectlveness and
benzofurg%ngenzothlazonI genzot am

preperieg ¢fj t ases q‘ﬁléﬁ\ﬂ]éﬁhrﬁrq:j]g& glca or (ﬁ % uhggsirable, formed with
119) a'iﬂtcﬁalc!id@rs{lléﬁ %r}@ﬁ%ﬁlgﬁlc 8@ U di@bromieAd, @allﬁ)ﬁc acid) @ltti€lgsid, carbonic
i azol - 2-yl

amd,( @hqsp@(yn@qlqhyqn}l e n]éltehyzpd prgnicy acidsy| mpy ylpe selected from aliphatic,
gd{a‘ﬁ%ﬁéf‘axé{&ﬁ%ﬁé’ | a}alghgﬁct tﬁ)ftl’-:ro@yc:ﬁc t iR Plic, 2n¥ | sulhi® QMbsdsMof organic

adi azol - 5-
a&ds‘rstchyab farpgc Acid,hiceldh @gz<b|p.r(5).1cy]pc acid, Zlygoliq pca@,(glucgmﬂamd lactic acid,

p%ru% ac}ﬁ, oxalic acid, malic acid, maleic acid, maloneic acid, succinic acid, fumaric acid,

tartaric acid, citric acid, aspartic acid, ascorbic acid, glutamic acid, anthranilic acid, benzoic acid,
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1,3,4-triazol-5-yl, 2-hydroxy-1, 3,4-triazol-5-yl,
2-carboxy-4-nethyl-1,3,4-triazol -5-yl sodiumsalt,

WQ20a08988/ - 4- net hyl -1, 3, 4-triazol - 5-yl, PCT/US2005/031284
1, 3- oxazol - 2-yl, 1,3, 4-oxadi azol -5-yl, 2-nethyl-1, 3, 4-
oxadlazol 5-

cinpatpigy @plg,xymgyﬂvq peit, FPOBI¢ 4 Afids7 (ﬂhergrl%gf,tlc acid, methanesulfonic acid,

eth%n%uﬂoxﬁe(éac(ijd @48herésﬁv{fomclama; ﬁth&ﬁh@ﬁhl@ifﬂ' thetikey| ,
hi ol -1, hi adi azol - 5-yl,

2 (nethylthlo) 1, 3, 4-t hi adi azol - 5-yl,
“P rfﬂ%eﬂﬁ?a}l?r &cé‘éﬁa@le@%s@%@dlﬁ& sy hnclu@?"tﬁo@é Idadwkd - feorY linorganic bases

trazol - 5-yl
sudh (g - s@dhnlmetm;amum,n bthénh - gnl}wr)lurn,mzel@tlmamgn@lw irqn, zinc, copper,

LRl 13z Yokt ferred the ammonium, potassium,
ma&‘%%c ar k%l@l]ri%g%%] Ja’ﬁq Ifét etraz mﬁu § presegrel uarrr? saelat 1- P
sodineg bryémmlafld) magnmmnds)alts 1 S#ltst deriveszfpom 5h§rtnaceut1cally acceptable organic

nogtoginel%aﬁ%}l in e?snsl(ar azolpgb g;rH éc%hga?% nflﬁg%%iysgglhfzgnﬁ@slt&wted amines

mélud‘fﬁg hathrally BccBrringi saboitutéd yrhmeQ -cmcétcl"a]rhnejs ad :bam |1(alz@slchzglge resins,

suél ﬁ%fsﬁgr)?g}ll-’%m(lﬁ tgﬁe@g{amgnzeo i ZYagimell? )ﬁié é%eréylz!}hlgé(l e(él%nolamlne 2-
didid iy qlyanbll &Iﬁrrﬁth}ﬂnme,l-dl‘@tlbb!dxp}ymmﬁ 2ysyde arginine, h1st1d1ne caffeine,
1- et hyl pyri.d- 4-

e WL e 0N SHOURLAL i Mooy oo camin,

thdobfonind ﬂuﬁﬁésag Yeiigned plfeabiny,| WRthRpiperiBing - ﬁbl}&nﬂ)neaﬁasmél@nd the like.
WO 2006/ 02895 PCT/ US2005/ 031284 tri azin CF I‘Y
Paptosiogy riyefieRdsras BOTHIPHIE RS 45¢ ISPI%{QPYH*“%*H?I ethylamine, cthanolamine,

trifief %taﬁinlg)/cﬂéﬁroﬁeﬁl(a%u&: bydline ed 8dfeldel azi n- 3-yl sodi um
sa

2, 5- aihydro 5- 0x0- 6- hydr oxy- 2- net hyl - astri azi n- 3-yl

“PEQ Ih s dans 2 5((§i)RrUﬂrQel'§em each R 1s 1ndependently H, alkyl, carbocycle,
roxy-2-net hyl -as-triazin-3

heEr@‘»ydlphy@r@DBﬂQﬁkl@l 6omehsteresycialigh hy| gaa%wc!qr. @hpsphigats) groups are
r H!
B G G I A S oM 9

2,5 dihydro 5-o0x0 5 2, 6-di net hyl - as triazin-3-yl,
« 9l o rj h |
Stg éo e% 555 O;FILIF}% ggi}%m%ac% ﬁlls nﬁfa ngentlly H, alkyl carbocycle, heterocycle,

dazi n-
caghopdidndityl wehearaayploatkyl! Iﬁattsnkaas@ﬂaihoylrgmup@i e alkylsulfamoyl for example

o SHORRBAN S btk B B8y, oo

fos etainplelbetzybutfima@zol - 5-yl , 2-met hyl -1, 3, 4-
triazol-5-yl, 1Htetrazol-5-yl
1-methyl -i Htetrazol -5-y

“Sldf(n%ii”(rﬂéaﬂ?ﬁ hybatoe) Fhéteid- R/ls)aﬂé/H-caﬂ)&dybazlﬁﬂter&yyle, carbocycloalkyl or
(carboxynmet hyl )-1H-tetrazol -

heicrwa%usyéy eI TR SR ar8. %{}fﬂ%‘ﬁ% fhe1 o SOtkyD, for example
mé,lthﬁ&ﬁfml SHiIh I E 281 Ro- ar%l) Heok edxe@pie! ptenylbulfinyl; aralkylsulfinyl, for
| sul f oni c acid)- H-tetrazol -5-yl sodi um
@@&WktBWWE“@mY#lazol 5- yI
1,4,5, 6-tetrahydro-5, 6-dioxo-4-nethy|-as-triazin-3-y|,
1,4,5,6-tetrahydro- 4-
“uifomanridy| meatsytYRS06-Rd whsisina gachr R aisi fdgeydently H, alkyl, carbocycle,

heé%gclygfﬁihégf)?c’yéloﬁﬁﬁ & RAb QX arky el Ribo@dert &l A2kRicdydld. Particular

suzﬁoﬁamiahmupwﬁe aikysiBfongride (yg. 2N Quydlkyd)s farreiemplp nBthylsylfonamide;
razolof[ 1. 5- i t :
oy BGRB8 5 A 7 b ik ot SO ARLAD EhERlfamice, for
@QBWMSEdwhemammuhefers to a der|vat|ve of the hydroxy
group commonly enployed to block or protect the
hydr oxy group while reactions are carried out on other
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functional groups on the conmpound. Exanples of such

protecting groups include tetrahydropyranyl oxy,
whewsnyd9ss acet oxy, carbanoyl oxy, benzyl, and PCT/US2005/031284

silylethers (e.g. TBS, 20 TBDPS) groups. Further

exanpl es of these groups are found in T. W G eene and

P. G M Wits, "Protective Goups in Oganic

“S\"?M‘Bﬁﬁeﬁéa%s a —gOQR up wheRih R A8y, &a@@@&le hdﬂé}ocycNﬁWrbocycloalkyl or

Yor K, 1, cha ters 2-3; E P
he@rwﬂgalkﬂ (f%ﬁi?ﬂl%f ol roups are) alkgdsu %P%&n‘é(g %Eﬂ ), f6r example
mé} hﬁﬁ%}lﬁ! e3Ssultie, YR K exd¥iple 1§hédylsdiidapt eﬁraﬁﬁlsﬁi.ﬂﬁiyﬂ' 0 example
Protective Groups in Organic esi s",
benaﬂwlfwyley and Sons, New York, NY, 1981. The term
"protected hydroxy" refers to 25 a hydroxy group
substituted with one of the above hydroxy-protecting . .
T@rms“arrd@hlmm@@lwmquf arcusebheatin eneans| thaj comprupgdsef the inventions
n I
Rl B o A 9 BT QRaRAb, EolDARBRERIpGR o the imvenion
meeciubstattalm ptuleén bheopatipiuba baliedrfselyete fenmearselsgrepy be mixtures of two or
Ei ﬁgr%lg e%ﬁ t he free bases and which are not
e STHb i a1’y 8 ot herwi se undesirable, formed with 30
inorganlc aC|ds such as hydrochlorlc acid, hydrobromc
aci uric ar honi
T%%%ﬁtd?Yegtl%?rBVlg??&oYeﬁ 8“%’%8%%5 e %legganeral%rm%gasld may be
selected fromaliphatic, cycloaliphatic, aronmatic,
aral i phatic, heterocycl] car boxylic, and sulfonic
cl asses of organic 90 \\ uch as formc acid, acetic
acid, propionic acipm ycol ic aCTo éhﬂconlc aci d,
| actic acid, pyruvic a d ¢ @ d, malic aci d
mal ei ¢ aci d, naloneic acid, nic aC|d fumaric
acid, 35 tartaric acid, citric(weid, aspartic acid,
ascorbic acid, glutamc acid, anthranilic acid,
benzoic acid, 11 WO 2006/028958 PCT/ US2005/ 031284
ci nnam ¢ aC|d mandel i ¢ aci d, enboni c aci d,
w@hemyiaﬁﬁtRQRacdeamemhaﬁﬁsmhﬁonlc aci d,
et hanesul foni c acid, p-toluenesul fonic acid,
salicyclic acid and the like. "Pharmaceutically
Ad€ g egbedytie obhseroaditiringaubstinkddsvithi Miol3ude. 1 D Rierdupestlected from

th|fe rlg:r)qrﬁpLﬁ%srlg ani Ihgﬁggigxc{gﬁ)ﬁﬁf “ngaﬁ)éo #ﬁnqu gac‘ﬁ opaonam/ substituted with
hRPPHYE MalogéB BARRESIG0, ailyllicylpakEallfosylan dlkbk}e In zkphrtlcular embodiment,

Particul arly preferred are_ the ampni
AdbarisHrilCpRin] el egmast e e ool i oty substiuted
bdrzH0) Bﬂ@ﬂh@l&c @Mﬁioi%ahﬂliﬂaz%%c Pplraib) 19-ak 0 Qﬁkcﬂe y9iain0Xpy&azole or N-alkyl
bases includes salts of prinary, secon

and
pyrazold. dpye parfichles embadiagnt {*d‘i éﬂn%?ﬁlleﬁ@§ fr @F EOPR (jonS‘s“ng of A, A%, A”,
Amgtngh&xjoccurrlng substituted am nes, cyclic am nes
and basic ion exchange resins, 10 SUﬁQ as

i sopropyl am ne, trlnethylan1ne dle;PKLanine, TEA,

tripropyl @ai ne, ethane . 2- di epRyl am noet hamq , .-
tri met hap ng, di cycl ohge m ne, |y¥ine;t argini

hi sti di ne—caff ei ne, ¥ ai ne, hydr m ne, chopiT
bet ai ne, et hy)enedi arfRe, gl ucosami ne, ™ Ry

met hyl gl ugam ne, A A A
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t heobrom ne, purines, piperizine, piperidine,

N- et hyl pi peri di ne, polyam ne resins and the |ike.
w@a0biozses@ar |y preferred organi c non-toxi ¢ baseBCHIS2005/031284

i sopropyl am ne, diethylani ne, ethanol amne, 15

trlnetharnlne cyclohexylan1ne chol ine, and
ate" nea O R- OR wEiiiLn each R
al kyl, ¢ rb ycl e, erocycl e,
67 heterocyc eﬁﬁﬁ Park/y

caf feine. " Pt
i's |ndependend
%Ups are aIK?dphosphlnaté ?F e.

car bocycl oal k
phosphi nat e
-P(Q RO alkyl), A’for exanple -#(O Me- OEt. 26
"Sul famoyl " neans -S02-N(R)2 wherein each Ris
i ndependently H, al kyl, carbocycle, heterocycle,
whaeib g js0D,dadkdyRs \MlneréimReESdé yraligd] Joyik CHPERy oz O; Bp is halogen, hydroxyl,

| f l. groups al kvl.sul.f _
alidy %?Wé{ﬁl@% 50 O(P Yﬁﬁ}{%ﬁﬁdg@@?gw&%ﬁ@%ﬁo, nitro, alkyl, acyl,
alRyuiohyl @hﬂhwys WR,f asbly | halogera Hygtiogyil faﬂﬂsrbydcyl of @lkoxy each optionally

SR SRS 4 S Y NTIPR O 0
InCa'ﬂﬂiabtﬁlﬁléG Eﬁi&bd(mbnto’[ is thetig df(ﬁ/miud)ﬂkk th a leﬂfctl]ar:ethlaJ’dlment A is the ring

o A BB ot LA (1o Ny P PRSP 1 ché ring of formul

Al @ﬁ%r@iﬁ)ﬂl Xs § afd BXia i, €c.ahiephehs Ulnf dnbhks erﬂj’oainkéjl’t Uisftheyilg of formula
exanpl e benz%%sulfln

30 "Sul fonam d ns
Ar NiRergn Za fg W éi 5 N denthipzgly }nﬁ&%tﬁgrm&%pn}ﬁ\ lé:-[l%ﬂng of formula A’

wh@biRASYS e In e'ﬂﬁ%@iﬁﬁﬁﬂ @Al i€ theGRE RO EmbRA Kyler&h Ry is methyl. In another
het erocycl oal kyl ),

carbocycle or a heterocyc| e.
ermmdzmmwars thesung 6nafh?r§1@ Ryripmstdyhrla adapipniay Plfl%qﬂérm%é is ring A%, Tn
ax(o‘?ne? ‘I'g tﬁé’ h)lg off i@fm@ﬁ(ﬁn@hﬁmﬂﬁ% AWARESY |af>s‘3ﬂta{"é @85 0. In another

aryls fona 2-aryl or ~exanp

mmngum if bmhRdl@ ol arhamwmesnﬁrlﬂ@m mnh@dlmﬁl&rA 18315 r@%yﬁ&r@ula A’ In
alP Whﬁe f Oﬁaa’%% of f&éﬁ%%@éuq 2§ Q§§ aﬁglr/ H%?—QQS:@{ @%1:@1@4111 another

rou wher el n h | S y
embndhmycAes ahaigeofcfoymllfeA3 @@mmcy%ll@&l, Gy lis Br and Rz is'CL. In another

elgll?({%e/r}rl Sd UIAf g%}a}lnlfgy f forr%%ratég %}ﬂl ﬁ%{( ?UiL EOi]&y l‘. Cﬁr(f)cy Fl?kﬁolﬂ{el?e) and Ry’ is CL

rexanp

met hyl sul fonyl ; aryl sul fonyl, for exanple

phenyl sul f onyl ; aralkylsulfonyl, for exanple 5

benzyl sul fonyl. The phrase "and salts and sol vates

It hekeafar cabodiad ANetrirng man®, Ahat™ odhpdundsAbs Af*he
inventions may exist in one or a mxture of salts and

solvate fornms. For exanple a conmpound of the invention

\\\\\\\ fNJ

Ala Alb Aza
N N
~~~~~~~ ( \7 e N\ s
Cl
3 c A4a
A°? A3b
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may be substantially pure in one particular salt or
solvate formor else my be m xtures of two or 10

woeooe/ 03¢ or solvate fornms. The present i nvenP@DNS2005/031284
provi des novel conmpounds having the general fornula I
(R3) m X~ UGY( A (R2)n 15IvmaeH1A XY R,

R2, and R3™a ~defined he ~Ais at ¢le or
het er ocycl e ||ng substltuted‘MAt 0to 3 ( Lg. i's
0-3) R2 gﬁ | ected fél group LWt ng of
hal ogen, droxyl, al kyl, acyl or al koxy each

optionally subs Batuted with 2 shydroxyl, hal ggen,
amno, nitro, alkyl, acyl, alkylsulfonyl or alkoxy;.
In a particul ar enbodinent A IS optionally

o SBBEHECOhah 408 BT et AP BRIk ntiment 4 s e g o
fofrhil® ae Meanctii adeddémenit Al ldﬂE@ing of foymtilalAg, Iﬁ\lalaitlhey bmbodiment A is the
yrrole ridi ne, ol N al k razale. In a, ..
e cribue RS A Hitgraet BevEh A diippiest Shbodimen
A%tﬁ&ﬁng:mnﬁﬂldm of A, A2, A3, A A5 A6 and A : R2
Z2 JI =N R2' (R2)n R2 25 Al AZ A3 A4 13 WD

2006/ 028958 PCT/ US2005/ 031284 Nom QN (R2)n (R2)
xc&@ene/w@oé\mmr R{AVORR, C@ONR:SOO INROES,, NR@@@)NHREM(S)NH

i s hal og

CYtiRe )Q(S)N&Wp OTMPO@H)a‘IV]P@é%S} Re gcl]l] obﬁ{qlo Th ] pvtlcular embodiment

X%%“lﬁﬁ{d(b%vﬁféh YMHQ aﬁ" Va0 Xfkage Béilv@egleﬁhg ARG, I hﬁcﬁ&r embodiment, X is
kyl'sul fonyl or al Koxy; R2.

H
NMS),) g@mh fhly@reb‘ghyjamuw lmypge t&@y,qen aing A4 p(rglxgq elgcqﬁlother embodiment, X is
Nﬁ{‘?.i(b%ll‘fll v+hEchI f%H}?é& \ﬂegtlfﬁg ﬁé‘sﬂgﬁelaﬂ Q{ngwlcmd Ral ROGRtheR BIB&iment X is

koxy; and n is
NR:ZS)NH rwha:hpmﬂu |NRﬂ frmse piibivioree ritnkﬂgel betwépn tighg @fd Ry In another

AN O} SRR TSRO By b ron
anot her enbodi nent, Ais the ring of fornula

Y is absent, CHRs, O, S, SO, SO, or NR, wherein R, is as defined herein. In a particular

embodiment Y is CHR,. In a particular embodiment Y is NRy. In a particular embodiment Y is O.

In a particular embodiment Y is S. In a particular embodiment Y is SO. In a particular

embodiment Y is SO,. In another embodiment Y is absent i.e. ring A is directly attached to the

pyridyl ring at the 2-position.

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 (i.e.
=0), 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.
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A" wherein Z, is Sand Z2 is CH, i.e. thiophene. In
anot her enbodinent, Ais the ring of fornmula 10 Al
wob@cersrsyZlis S and Z2 is N, i.e. thiazole. |nrPenusives 031284
enbodi nent, Ais the ring of fornula Al  wherein R2.
is H In enbodlrrent Ais the ring of forrru£ Ak
Invgvethel pmiglimens Rypistiglected frogn Sengpip eonsisHPhelkyla 4 garbocycle or a

he{eﬁﬁggh BgbnAf v)mr@bﬁho sh%tlﬁﬁéJWﬂth hydfox, lﬁ@l’bédncéﬂmiﬂﬁ carbonyl nitro,

iment Ai1S ri nﬁ;qﬁa I'n  anot her enbodi ment

cyame apyinglkph hiloplyll a sulmglg éilﬂlsp;l@ny}a§lk5§y, g&}gf&q{bampyle(l e. -CONR-
al%nlv%epenher is ﬁo&hgl%?r%re ﬁiﬂg (1.8 NRCb- ﬁ[{‘ﬂ Va?erélﬁ Igls H or alkyl),

anot articu iment AIs the ring
allfbdﬂuifaﬂhwll(\Be -$©21\Illﬁalhyi Velmﬁldenfthor aﬂsyi)salbylml’i@gar@rﬂe (1 e. -NR-5O;-alkyl

Wl%eﬁ?la20| s, ot zlﬂ’ fhega:l,ﬂm%ﬁﬁ %Pda th’eIJO%'CN’ \*/he?em %a1df amino, alkyl, acyl,

1$ a ring
allydoubfohyd, A3llphelfeyh Zdlkswys, aiyliasbanopind #Rinoylemgle, |afkylsulfamoyl,

al%isou]ﬁfh nagude;gig:? g Ct),(fir ta’nd é‘xe%e{oh}/cle 112%%1;3‘];% r{% %c;ngllﬁ%a\ém%g'vﬂth amino,

halldge® HydroxyC uhmbn}e,rmod Icmadﬁtyc]é\ ar Shetei't&ycrle tigpt Adl aptiofblly, substituted with

Al a, A3a, 5 A7a / N\ S d Aa
hysfQyylagiginopfa ?‘Hen Bl T s AR 05 14 vio
2006/ 028958 PCT/ US2005/031284 C CI CI N A5a A6a Al a
In a particular enbadi nent, the ring of fornul .
T Bor PR Gl PRERYOTAY S HE) G bRy g @ paricular
erf%o'almeln’ﬂR?ﬁ Qh h@ﬁorﬁﬁp Sebishml phenyBgroh® i angthexf patt@ilit bilbcgment R, is
I n anot her enbod| nment Alsthe5r|n of far

an optigndly EFSTEIES LRI HER GRoNP; 31 ¢ FEIFHH GTPOtFgRtT 5 obggnily . T, T,
n@@@tﬁpng,qmoﬁﬂmm find_Bn bhBo:Ti Ng Of formula A4'. Xis

Al Kyl eng, RRACTO) . RRAC(S), N(C(ORL)C(O, NR4SO

NR4SCOR, NR4C(O) NH NRAC(S)NH,  C(O NR4, C(S)NR4, NR4PO

or NRAPQ(OH) wherein R4 is Ft-bl or al kyl. (Rls)g a partl cul ar

enbodi 10 X is NR4 whi ch for am de
li nkage b RD, ring A and In ano nmbodi ment ,
X | S L \ W

Ila Ilc
Re)o
R (Re)o ="
(Re)o o
X\ 0> |\\ j . /
Z~ . A o W
1d Tle If
/(Re)oN /(R6)o
S 7
DGO
,,,, x N PPN N
H H
g ITh i
R
(Redo A/( 6o
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NAC(S), which forns a thioam de |inkage between ring A
and R1. In another enbodinent, X is NRAC(O NH which

wo ecooam28astir ea | i nkage between ring A and RlL. | PCEOS1008031284

enmbodi ment X is NRAC(S)NH which with NR2 fornms a
t hi ourea |inkage between ring A and RlL. In another
enbodi ment X is N(C(ORL) (O i.e. a nitrogen with two
-C(OR1 grgq@s pendl ng th(eR rom 1 i s absent,

CHR4, O ere| n \ S as defi ned
herein parti cuI nmbodi rrent In a
parti c@modl ment&al/ﬂ NR4. I'n g ar/[?l uI ar

enbodi Yis O - partlcuIaJr embodi ment Y is S.

In a partjgul ar enbodigyent Y is SO yyn a particul ar
enmbodinment Y is SC2. In another enbodinment Y is absent
i.e. ring Ais directly attached to the 20 pyridyl

W[lérglg V§‘§ (5 hseoerlQ qallleitrélﬁ’ R, 1531' a'l 1, S leacéa%c &om 4 ﬁlﬁergé' Rvherein said

consi sting of a carbocycl®e or a heterocy
alk}ﬁlchpybfcal&hhqb}{;h and he@pfzclvdn ated sacls gptirnpliyusubstitwied hVIth 1 -3 amino, halogen,

oxl){ 1 hl%glo%ep 0- Sa?] annl&%gﬁgdmerﬁﬁ %@fyano acyl
aI kyI haI oal kyI sul fonyl sul fi nyI al koxy, ,

Rg ?/ ar 3§ dpﬁtealég rlsaargéo %6‘8%@& Ig%rorxg}lo ’hﬁlo eélr gr(r:ur% barb(\)lmfl amldlno guanidino,
caeungll, aiifrd) Coyai)i adi/In QlkyBl Ha}dalkya(sjdlfonyl Ssnllﬁrgflnyzilko@u Iakylih;d, ,carbamoyl,

sapan et curapE 8 MR gt BRRY o Hsel Fi ppino. amicie,

alkﬁ e, i s@l’fé’dyll ysuﬁl-ﬂ%} tallllobiy ezdk}NMhIoh carhzﬁh@g%ylaﬁmiog) aﬂﬂﬂimoyl sulfonamide,
roxyl, carboxyl bonyl , or_ an

Caé%/%&%? ancfalg)tﬂrocyglmspgﬂwm ig aptfqnﬁlw subimlgg mtprehag)gel}/ haloakyl, hydroxyl,

czﬁﬁ\fxpp CHEH1, OF a1$ leh@t 'ﬁkyq CMEA)@ dc laﬁulfoﬁyloﬂﬂfu@m E}Jhbébhmate carbocycle or
substi t ut ed rOX , car car On |

heierpeyglenthat ﬁa%l&p@éw Subaqlwﬂ wig kxszgffy >a‘faR'§HX¥1h|°6fb0nyl amino, halogen,

k. bty lhio 36Nbnyl, RuIGAYIORGY & L&LQY R or a h 1
hﬁ%gtlﬁe’?%}ﬂa%g}fi boio AEMom L B BB O0Y 6B 6Qhclf or g hotero o

anot her enbodinent RL is selected fromthe group

Qgﬁhﬁya{]g ﬁdnlﬁéllftyp i ef r ROSYE! & iRiepBn eH@}I %&ﬁrﬁ%y? ﬁal?gen amino,

|ona |y substitu e wWth
cibdngl eitto, ayrnnogcyk atkyb mylfonyhiatikysulfonyys atioylsubimy), ,alkak)k yllkylcarbamoyl

alg%lggq’g}nlﬁm\él al lltha{n%w fa(ﬂgf)ég\ﬂﬁlnlf kﬁuéat clle o?l kl?e%éf?_?ycle wherein said

carbha
amainkyy blkyl, adakenyly |aayt rself@nyl ealklemﬁylalaﬂdyfllsulﬂmgk ealkoxig, |a§<y}e|arbamoy1

al%qogfaﬂ}/n& a(ljlﬁylgaf:jrl}{oyz {l;?lnﬁ?ql%r&lgﬁ,] 8%rbc<cyc8 an%NEXtéﬁﬁy i‘? lgullastltuent is
o;ktv]‘bhﬁdilﬁ,/l sﬂbdﬂltutﬁl Witlosmiab) N;alo_)ggn ay@IaXyb,Oﬂibehﬁ @ta c@rbocycle or heterocycle that
ter ; . , ; ,
isdpygeLusPotiped Vi ByftaBitramigh hlgusp el eIV bmmiaggyt
al kanoyl am ne, al kyl sul fanoyl, al kyl sul fonam de,
car boc‘:l¥cI e and heterocycl E substituent is opti ona

mswg‘th HEBEOUmEH Berfp AYepenfiently g proh H’%FEﬁHB‘%(?/IPUOH%‘éYr%‘BﬁWed allyl (e-g.

%lgt F?{Jf{ﬂgng)}ﬂ\;é\}h?l or dhRSNAGNShE,hatpipefidAPInedRl | ¥norpholinomethyl,
thlomorpholmomethyl), halogen (e.g. chloro); alkoxy (e.g. methoxy) carbonyl (e.g.
morpholinocarbonyl, acetyl); a heterocycle (e.g. morpholino, N-methyl-piperazin-4-yl, N-acetyl-
piperazin-4-yl, 1H-1,2,4-triazole); alkylamino (e.g. i-butylamino, benzylamino,
hydroxyethylamino, methoxyethylamino, dimethylaminoethylamino, morpholinoethylamino,
morpholinopropylamino,  pyrrolidin-2-one-substituted  propylamino, imidazole-ethylamino,

imidazole-propylamino); arylamino (e.g. phenylamino); alkylcarbamoyl (e.g. dimethylcarbamoyl,
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10 hydroxyl, am no, hal ogen, hal oal kyl, al kyl, al koxy
or acyl. In a particular enbodinent RL is an
Ww@piocozsaks y substituted aryl or heteroaryl. | nP@r/us2005/031284
particular enbodinent RL is an optionally subst it ut ed
phenyl group. In another particular enbodi ment
1%1@1@1@0@@!1}/19 sabgbiifanel dyei divreylresuliongl. o Dhuytaminosuitony!,

dlfﬁ%%l'aﬁ‘lﬂkaﬁfoﬁgbom "FIntg akneﬂﬁlaﬁlfane@l?fml a | | a, Illy:df(ﬁyetil}llgmmosulfonyl

m¢th¢7&ygt|l1yl|an1mos1(lzt:q@yj ( R@)l@xygrogym)mpsulform a mqﬂquuif@ns(l@@xlammosulfonyl

e

5 hydrxReppyldmiNoyulfohyl ) |dc sulfpnyl I@gvmemrsﬂf@m%@lsulfonﬂ, aminosulfonyl,

dirl?lg]%llgn%lzn%gr%/pyglg L:lligonyl (%-gl)e&yll—\bi}ge@rgdf-gmfgn}mR? n!o%h'éllino-4-yl-sulfonyl,

trifluoromethylsulfonyl).

In a particular embodiment R; is H. In another particular embodiment R; is optionally substituted

10  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 R; is an optionally substituted aryl group (e.g. phenyl, benzyl).

In a particular embodiment R; is the group of formula ITa. In such embodiment Rs may be alkoxy

15 andois 1,2 or 3. Particular Ila groups are Ila’ - Ila®®;

OMe OMe OMe OMe
©/0Me OMe OMe i
""""""""" OMe OMe
OMe

Ilal a2 11a° 1Ia* I1a°

20
Cl

OMe @Oa ©/0Pr
""""""""""" cl : :NO

I1a% Ia’ I1a8 11a° I1al0

18



10

15

I[ImIlln llo 5 wherein Wis 0, S or NR/wherein R7 is H,
al kyl, acyl, a carbocycle or a heterocycle wherein

wa anod/028abkyl , acyl, carbocycl e and het erocycl ePer/eSmasb31284

optionally substituted with 1-3 am no, hal ogen,
hydroxyl and hal oalkyl; o is 0-3. In a partdcular
enbodi nrent Wis S. R6 in each instance is

i ndependent |y hydroxyl 3 am no, Ca ~oxy|

apf 0, guani di# 10 car bg nitro, acyl

a hal oal ky | fonyl, RU nyl, al kQ )
~aKW Hpcar bandy acylam ; &ﬂfanbw Cl -

sul fonam de, a carbocycle or a heterocycle wherein

said amno, amdino, alkyl, deyl, sulfonyl, sulfinyl,

al kgxy, al kyl t hi oyaear banoyl , Iﬁ@yl am no, suilafl‘armyl , Ma®®
sul fonam de, carbocycle and heterocycl e substituent

is optionally substituted with, hal ogen, hal oakyl,
hydroxyl, carboxyl, carbonyl, or an am no, alkyl,

al koxy, acyl, sulfonyl, sulfinyl, phosphinate,

carpocycle or 15 heterocycle that is optionally
substituted with hy roxyl, carboxyl carbonyl am no,

CI
halgy yINigkyI KO aIk
, sul , acyl, a oocycle 0
cleu, 3 partlcula vood|nenl ch NHAG

/lns ancé is”indépendent|y” hydroxyl, halogen
carbonyl, nitro, cyano, acyl, aIkyI sulfonyl
al k l6su|fony| al kyl sul finyl, %Ikoxy, aIkx#garbanDyl
20 kanoylamnga alkylsulfaﬁ%& al kyl sul'f'onani de, a
carbocycl e or a heterocycle; wherei n sai d am no,
al kyl, carbonyl, acyl, sulfonyl, alkylsulfonyl,

11220

al kyl sul finyl, al koxy, al kyl carbanoyl, al kanoyl am ne,
al kyl sul fanoyl, al kyl sul fonam de, carbocycl e and
hetNH@n%Q%&bsubstltuent is optionally substituted CF;

am no, halogen hydroxyl, car yl, or a

erocycl e t hat optlonal
ydroxyl, a hal ogen, I kyl,
}qqﬁ 25 L avpargjsul ar-enmdedi ment.~ CF,

R6 |s |ndepende tly each instance %optiona
substltuted al kyl (e.g. methyl, trifl uoronet
%hylaninoneﬁpyl pi peri di nylaet hyl, a2 a2

nnrp ol i nonet hy thlonnrphollnonethyl) hal ogen

(e.g. chloro); alkoxy (e.g. methoxy); carbonyl (e.g.

nor phol i nocar bonyl, acetyl); a heterocycle (e.g

mor phol i no, N-met hyl - pi perazin-4-yl, N-acetyl 30
plpera2|n 4-yl, 1H1,2,4-triazole); alkylamno (e.g.

i - bo no, be-, | am no, hyegrqxyet hyl am no,

yethylan1 gli et hyl a hyl am no,
bgpbhel i noet hyla D, Nnorphe opLopyl am no,

“pyrtolidin-2-8ne-Kubstituted propyl & no,

i m dazol e-et hyl a , 1 mdazol e-propyl am no);

arylan1no (e.g. p enylan1no) al kyl car banmoyl (e.g.

di mB#'hy! car banoyl 12 17 WO 2006/1898958

PCT/ US2005/ 031284

In another particular embodiment R; is the group of formula IIb. In such embodiment R may be

alkyl or haloalkyl (e.g. CFs). Particular IIb groups are Ib' - b*:
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i - butyl am nocar bonyl); al kyl sul fanoyl (e.g.

propyl am nosul fonyl, i-butylam nosul fonyl,
walovespbam nosul fonyl , di met hyl am noet hyl PCT/US2005/031284
hydr oxyet hyl am nosul f onyl, et hoxyet hyl am nosul f onyl ,

met hoxypr opyl am ul fonyl ,

nmet hyl su W [%am nosul fo Cl N
i m dazol e- ubs1ituted propyl nino’ulfonyl,
hydr oxypr.e inosulfonyl, 2 -~ -~ AN

hydr oxypr opyl ami nosul fonyl ); or sulfonyl (e.g.

met hyl sul f ongb!, et hyl sul fonyl, mh nosul fonyl, I1b*

di met hyl am nopr opyl sul f onyl ,

N- et hyl - pi perazi n- 4-yl -sul fonyl,
I Dppli@lar Babstinibnt Rylif thergtonp of foirhllaIlie. om&hhyéxﬁhddfmyw may be S and o
.In . a rticul ne 7 is H er .
St AR PO R 1 (5565 B Bb i nbodigrent o may
b&6.YIn anbtRerdARIcHRF edBddith&td RALs tﬁ’eﬂé}&iﬁ dﬁ&inuﬁﬁld SIn such embodiment o may

&tlonally substituted al ky net h . I n anot her

- I oihen pogiegion prBREmEe? Ry & tbepgrp%%f fpym tIp syfbesgnbodiment o may

b@@yl (e.g. acetyl, benzoyl). In another particul ar
enbodi mrent R7 is an optionally substituted aryl group
(e.g. phenyl, benzyl). In a particular enbodiment Rl

In aﬁlo{hglepagt‘ic%éﬁn eﬂBo&ﬁEﬂFﬂ QS fhb grouf) Bt Biraia EADRJLIR %Fnb&ﬁm@f?% may be 0

oxy 01is . Particul ar
oxg?r @14;1@ gy be allkallor arml | hnza@art@a@r mdmt QP H@@whafmmula IIn";
&Ve OVe IOV OWe Hal Il1a2 11a3 Ilad 11a5 20 C Ow
CEt OPr / Cl NO2 Ila6 Ha 7 I1a8 I1a9 Hal0 18 WO
2006/ 028958 PCT/ US2005/ 03! N r ¢ d Ilall
Ilal2 Ha 13 Ha 14 Ilal5 / |

_N

IIn!

In another particular embodiment R; is the group of formula IJo. 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':
o ‘
/N F
P
~ "N
1o’

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.

Rj is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide,
sulfinyl, sulfonyl, a carbocycle or a heterocycle wherein each alkyl, acyl, alkoxy, alkoxycarbony],

carbamoyl, alkylsulfide, sulfinyl, sulfonyl, carbocycle and heterocycle is optionally substituted
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a v\ v a "\ NHAc 5 Ha 16 Il1al7 11al8 Il1al9 Ha 20
NH(CH2)5NH2 CF3 OEt / | NO2 NO2 CF3 N2 Ha 21 11a22

wo b@B®2495024 | 1a25 10 Cl acl Owe Il1a26 Ha 21 PCEPB2005031284
In anot her particular enbodinment Rl is the group of

I II.InSJch.e i ment R6 be | kyl or .
iR B R hapsger S R SRR AR T R [y T, & ol embodicnent
R4 lsbl&log&ﬂ 1ma3910ﬁﬁremsﬁkywczﬁ&mmgﬁ/am&l?c&ébonﬁEBarbhrﬁByl alkylsulﬁde

parti cul ar enbodj nment

iy b o TEayind syt B o brivamsbarRent. e obesss), alkox,
alkoxgcabonyk cﬁ}barhdyl ailll@lshliﬁde Pl su il B Elkﬂgﬁlquyln&l%oc%e 'al§d heterocycle is

t he I I'n such enmbodi ment o
onigngyly’ Supetis 6‘1 wgﬁ nh}JS%TPWI @a%ﬁene%a@.mtalw aryl, @Ms@fo@mlpor alkoxy;
whife Gk OUb 3. Han al partRuBH eﬁﬁaﬂﬂéﬂ{m& 1s ‘ha (etée Fs? ca*lﬂ)xyl or optionally
ot h particul ar enbodi nent R, the grou
"giiifﬁafie LURE (g Jurthyle Mrdaxysitylo dmyhylmn@netm) aalbpdyearbonyl (e.g.

m&ﬂéﬁybaﬁ%n@b of Ul}gzgﬁdﬁ’ (Et g Bﬁnéﬂ%linhﬁocg{bghgq gngﬁgy ataerhl%)olament mis 0,

In such enbodi ment
i.egRip|absspt. dp gnother ﬁafac%%‘(remb@@lmamr@nﬂoﬁl ment group Iln
has the formula IInl: Ph NT ,N 1Inl1 15 In another
particul ar enmbodinment Rl is the group of fornula Ho.
Injaparigulpr eaHodittients nemppunds)ofitie iGvestiorararegreRbtately thegeabdilformula Ib:
or aryl. In a particular enbodi nent, group Ho has the
fornmul a Rol :

Rg

(l :3)”) \
k
/
N

R1
Ib

wherein X, Ry, Ry and m are as defined herein and Ry is halogen. In an embodiment, compounds
of the invention have the general formula Ib and X is NR4CO. In further embodiment, compounds
are of formula Ib and R; is H or methyl.

In another particular embodiment, compounds of the invention are represented by the general

formula Ib’:

Rs

1o

(RG)o

(Ra) 7
3m~|</
N

Ib’

wherein X, R3, Rg, m and o are as defined herein; Ry is a halogen; and ring B is a carbocycle or
heterocycle. In a particular embodiment Ry is Cl. In a particular embodiment ring B is phenyl or
pyridyl. In a particular embodiment X is NR,C(O) and R, is as defined hersin.
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N<:>FIllol 20 R2 is halogen, hydroxyl, alkyl, acyl
or al koxy each optionally substituted w th hydroxyl,
whadoemesyss ami no, nitro, al kyl, acyl, alkyl sul POTYYE2005/031284
al koxy. nis 0-3, for exanple O or 1. In a particular
enbodi mrent R2 is hydroxyl. In a particul ar enbodi nent
R2 is al kyl or alkyl substituted with hal ogen, nethyl
Incamother fakticntap sfbdthent,|comBoydds bff thaindéntiohad itieaRherfointula Ic:
acyl, for exanple al kanoyl 25 e.g. acetyl. In a
particul ar enbodi rent R2 is hal ogen, for exanple O or
F. In another particular diment R2 is al koxy, for
exanpl e met hoxy or et h®dmTR3 |i s glogen, hydr oxyl ,
carboxyl, alkyl, acyl, al koxy, xycar bonyl ,
carbamoyl, alkylsulfide, sulfipy, sulfonyl, a
carbocycl e or a heterocycle mher%ﬁ% each al kyl, acyl,
al koxy, al koxycarbonyl, 30 carbarbyk, al kyl sul fi de,
sul finyl, sulfonyl, carbocyclc and heterocycle is
optionally substituted 20 2006/ 028958
wiR@Hih OSZ00B/ 08iliA84e asvdefinededeinx it an brabodgesmt, cdmbBds of the invention

el e Ren Pl P e s N Bl bgpspmpounds are of formia
Icaad RoixH or madtlhgy hnd @dyd or 1al koxy, al koxycar bonyl ,

carbanoyl, al kylsulfide, alkylsulfinyl,

al kyl sul fonyl, a carbocycle or a heterocycle wherein
In@actherhttighlar @ebodiment, ke yound A HRXNEARATHRORINE the GBARATOWula Id:

al kyl sul fide, alkylsulfinyl, alkylsulfonyl, carbocycle

and heterocycle is 5 optionally substituted with

hydr oxyl , hal ogen, am no, mitro, alkyl, acyl,

al kyl sul fonyl or al koxsmnhille inis 0to 3. In a

particul ar enmbodi nent, R3 rs”hajegen (e.g. F),

carboxyl, or optionally substimgﬁﬁd al kyl (e.g.

nmet hyl , hydroxynet hyl, di net hyl am\nonet hyl),

al koxycar bonyl (e.g. nmethoxycarbdmd,) or carbanoyl

(e.q. dimethylam'nocarbonyl).I In a particul ar

enbodinment inis O, i.e. R3 s absent. In anot her
wheedit Xc&h,a; @it dien® dbfined Hefeinl - 1. anldhbblinRnt) 86hp RMELES the invention

enmbodi nen C ounds the invention are represented
haBey ﬁ%lebaé%dépgﬁq}) (aﬂcﬂg |1sa18{(4&0. N @rﬁgr Rﬂllpqdirgpngfor%p@unds are of formula

Id and Rj is H, Cl or trifluoromethyl and m is 0 or 1.

Particular compounds of the invention include, but are not limited to the following:
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15 wherein X, Rl, R3 and in are as defined herein and
R8 is hal ogen. In an enbodi nent, conpounds of the
WO pvers9sr have the general fornmula Ib and X i BCINBS10Q5/031284
In further enbodi nent, conpounds are of fornula IDb
and R3 is Hor nethyl. 20 In anaother particul ar
l enbodi ment, conpounds of the i nvention are repr esent ed
by the geﬁ: al formula Ib': (RAymIi |
(R6) ' erein X, R3, R6, in and
def i Ned /her R3. is a halogen; and rin B
carbocy@le or \ heyerocycle. In a particul ar efbodi nent
RBis C. In 5mba ticul ar enbodi ment ringoB ixs_pleenyl
or pyridyl. In aspayticular enbodi ment X
and R4 is as defixned/herein. 21 WD 2006/
PCT/ US2005/ 031284 N anot her parti cul aNge
conpounds of the invérii on have the general fornu
lc: (RAym~j O 'NN-- SX-R 5 1c'herein X ®,
R3 and inC@re as defined herein. In an enbodi nent,
f the invention have the generg| fornula
| b apd ¢ NR4CO. In a further ®nbodi ment, onpounds

are o ke and R3 is H or net
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Compounds of the invention may contain one or more asymmetric carbon atoms. Accordingly,
the compounds may exist as diastereomers, enantiomers or mixtures thereof. The syntheses of the
compounds may employ racemates, diastereomers or enantiomers as starting materials or as
intermediates.  Diastereomeric compounds may be separated by chromatographic or
crystallization methods. Similarly, enantiomeric mixtures may be separated using the same
techniques or others known in the art. Each of the asymmetric carbon atoms may be in the R or S

configuration and both of these configurations are within the scope of the invention.

The invention also encompasses prodrugs of the compounds described above. Suitable prodrugs
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-
O-R-O-CO-R) group where R is a monovalent or divalent group and as defined above or a group
having the formula -C(0)-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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reference in their entirety.
SYNTHESIS

Compounds of the invention are prepared using standard organic synthetic techniques from
commercially available starting materials and reagents. It will be appreciated that synthetic
procedures employed in the preparation of compounds of the invention will depend on the
particular substituents present in a compound 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,B r
, Br g ~ Pd(PPhs), Ram X
N ZnBr
(R2)n RS
2)n
Ja

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 Ia 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

[ X _:§<(L§; (Ra)r o
\@/ s : (Pl o kN/ XS
R

o
(Rd)n Q i \
>B—B<O (R Rm 1. (R)n
d o N Br -
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A bdegep-sylpgtitytedyring A is reacted with a boron(e);cerusuclgas pn?a%gl J}Lc}rar{e 119 the presence

of palladium catalyst such as PdCl(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.

Compounds of the invention in which Y is NR, may prepared by palladium catalyzed amination of

halogen-substituted ring A with the desired 2-aminopyridine according to scheme 3.

scheme 3
AN
N I X R )—'—/j\ Xe.
(Rs)”m_{j\ + R4 [Pd] m k Z R4
N” NRH - NOR
(Rz)n (Rz)n
Ib

Compounds of the invention in which X is NR4CO 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

A
AN R
P 3/m ]| N R4
LT NSO

Ch Ry
(R hd e

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.e. R;-NR4H. The same scheme may be
used to prepare thioamide compounds of the invention, ie. X is NR4C(S), by employing an

appropriate thio acid chloride C1-C(S)-R; in the acylation step.
Compounds of the invention in which X is C(O)NR4 may be similarly prepared by reacting an

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

scheme 5.
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AN 0 AN 0]
(R3>m—:~/1 ] EDC (Ra)ri/l R
Ny O L HrNT N7 Y Ra
(RDn (R2)n

A similar scheme may be used to prepare thioamide compounds of the invention, ie. X is
C(S)NR,, by employing an appropriate thioic acid-substituted ring A (e.g. -C(S)OH) or by

converting the amide with Lawesson’s reagent..

Compounds of the invention in which X is NRyC(O)NH may be prepared according to the general
scheme 6 by reacting amine-substituted ring A with the appropriate isocyanate R;-NCO.

Scheme 6

x
(Ra)m NR4H R,NCO (Ra)m {/j\ N ~

(R2)n (Rz)n

The same scheme may be used to prepare thiourea compounds of the invention, ie. 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

R4

| S | A
(Ra)m L @NFQ,H Cl-SO,-R;, base (Ra)m L @N\S/R1
N Y- N Y-

o7}

(R2)n (R2)n
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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(O2)Cl.

Compounds of the invention having the structure of formula Ib’ in which X is NHCO (i.e. fofmula
Ib’’) may be prepared according to the general scheme 8 in which Rs, Rg, 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, I or
OTf (e.g. O-SO2-CF3):

Scheme 8
Cl “ o]
S £ b o k\N |
(Rs)m | > > —_—
N Zn-Q
NOZ N02
(a) (b) ()
=~ Cl
R |
(R3>m—{ l ¢ S
\N .

0 HN—°
NH, a— T
(@ ( .
e)

(Re)o (Rs)o

The zinc halide pyridine reagent (a) is reacted with 2-chloro-5-nitro-benzene reagent (b) in a
Negishi coupling reaction in the presence of a suitable catalyst such as palladium
tetrakis(triphenylphosphine) complex (Pd(PPhs;);). In a particular embodiment, the palladium
tetrakis(triphenylphosphine) catalyst is stablized with triphenylphosphine (PPhs). In a particular
embodiment Q is Br. In a particular embodiment L is I. In a 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 (¢) 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,
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HN "-+F NH NH F HNHNCICl 359\N0360\NO HN

HNNNH HNHN C G 361\ NO362\ NO HN
for-ex@nppf iNHhe PARECRPG of AcOH in EtOH. In a particular embod1ment 1ntermeé1ate (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.

Finally, intermediate (d) is reacted with an activated acid (e) to yield final compound Ib”. In a
particular embodiment, the activated acid (e) is an acid halide (e.g. Q’ is chloride) or activated

ester (e.g. Q is O-EDC). In a particular embodiment the final reaction is performed at about 0°C.

The compounds of the invention inhibit the hedgehog signaling and are useful for the treatment of
cancers associated with aberrant hedgehog signaling, for example when Patched fails to, or
inadequately, represses Smoothened (Ptc loss-of-function phenotype) and/or when Smoothened is
active regardless of Patched repression (Smo gain-of-function phenotype). Examples of such
cancer types include basal cell carcinoma, neuroectodermal tumors such as medullablastoma,
meningioma, hemangioma, glioblastoma, pancreatic adenocarcinoma, squamous lung carcinoma,
small-cell lung carcinoma, non-small cell lung carcinoma, chondrosarcoma, breast carcinoma,
rhabdomyosarcoma, oesophageal cancer, stomach cancer, biliary tract cancer, renal carcinoma,
thyroid carcinoma. ~ Compounds of the invention may be administered prior to, concomitantly
with, or following administration of other anticancer treatments such as radiation therapy or
chemotherapy. Suitable cytostatic chemotherapy compounds include, but are not limited to 6]
antimetabolites, such as cytarabine, fludarabine, 5-fluoro-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 I poisons, such as camptothecin or topotecan,; (vii) topoisomerase II poisons, such
as etoposide (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-hydroxystaurosporine); (x) miscellaneous
investigational agents such as thioplatin, PS-341, phenylbutyrate, ET-18- OCHj, or farnesyl
transferase inhibitors (1-739749, 1.-744832); polyphenols such as quercetin, resveratrol,
piceatannol, epigallocatechine gallate, theaflavins, flavanols, procyanidins, betulinic acid and
derivatives thereof; (xi) hormones such as glucocorticoids or fenretinide; (xii) hormone

antagonists, such as tamoxifen, finasteride or LHRH antagonists. In a particular embodiment,
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For the purpose of sensitizing cells for apoptosis, the compounds of the present invention can be
also used in combination with radiation therapy. The phrase "radiation therapy" refers to the use of
electromagnetic or particulate radiation in the treatment of neoplasia. Radiation therapy is based on
the principle that high-dose radiation delivered to a target area will result in the death of
reproducing cells in both tumor and normal tissues. The radiation dosage regimen is generally
defined in terms of radiation absorbed 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), stereotactic 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
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such as an am ne, including pyridine, TEA etc. One
manner of preparing prodrugs is described in USSN

B T

dlmﬁmﬁ@)mnsheed@md rangioggnesitsuch axfugorsy maﬁg:,ugxf gqlid tumors such as
CO%O ‘31!(1)% Iltl)%ycrea i& f(ﬁ/ﬁl%ﬂlc Srehsrt] aﬁd“& jdma® %ﬁﬁ&ﬁ%r &M’ﬁﬁﬁlétheanventlon are

e Ihvention are prepared using standard
usefngamrezatmg/mamarldegmemhm geiewt fgeaplated amtéarcdeaemesatlon Compounds of

bl
the brbvlﬁlétlaonagrezt ?(%talsé}gl hg'%e%tfgg pr i, &gt?ﬂl%ﬂﬁlﬁe dlls%as shchbgs Crohn’s,

syn es enploye
inflahenacrattioonl dkeasgnfjograds syfdrdniee asthme,n@rgamtrmsp]amd@p@h@l, systemic

lu;glg Oetrlgtﬁlgflt%%eg: lrlgeﬁlgg{g} gnglirft}s ueo@%a? c pegrrltg é)C ?rlas% %81”.81%11!{;5% sclerosis.
CapoG:elE Wf ©8 inveitidnerd ﬁmseﬁﬂasasiepmm andard in organic
synt hesi s. Conpounds of the invention in which Yis
absent may prepared by a Negi shi coupling procedure
according to the followng general schene 1: schene 1

Tk%51nlventloﬁ 553( mBucP g( ﬁ?a?rﬁ%%ut(cgg)cmnﬁ%sﬁm%s or( R%)Hc&nedts IB‘ontaunmg the

compounds of the invention and a therapeutically inert carrier, diluent or excipient, as well as
methods of using the compounds of the invention to prepare such compositions and medicaments.
Typically, the compounds of the invention used in the methods of the invention are formulated by
mixing at ambient temperature at the appropriate pH, and at the desired degree of purity, with
physiologically acceptable carriers, i.e., carriers that are non-toxic to recipients at the dosages and
concentrations employed into a galenical administration form. The pH of the formulation 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
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N ZznBr (R2)n (R2)n la in which the pyridyl zinc
brom de (or alternatively pyridylzinc chloride) is
WO e@eesdssvi t h an i odo or bronp substituted ri NBCEUSINOS/031284
give the final conmpound la. Alternatively, conmpounds
la of the invention nmay be prepared. using a, Suzuki "
pagisuiet flisqdercsingi tesateds the PGy pramaameli h@gigAfeP‘% »pt}’sx‘ifla&al condition of

thed nﬁﬁfﬁfual a;%ﬁeﬂt' MK LR Gﬂh\e/%%rdeh ShAdHRI P raelmgeomw agim{ ti@dethod of
ccording to schene 2. schene 2 X X R

ad{nimqtraﬁm) thy| sdRedybing Aof] adppgistration, Barg (qi@; nfampg) rhnNVIBr to medical
pr%‘ﬁﬁgl{érsl al"hez"é fé":’ 1v¥938199’6691%§%§r§?£ g@-ﬁ?%ﬁ@éﬂe@%ll%e governed by

ogen- subS|tut ring Ais reacted with a boron
suﬁsbmmldsmumsasncplm geomindinkor ammani necesrerypicedesirage hegdgehog pathway

m%%alérlﬁac? Ie et= r%|1 I?L'ﬁm Hlt%nntqécéa %51%)( gﬁ)sgfré%m ﬁlrgf‘ze volume or mass of

oF SHATET &S
a thﬁblotgﬁris ﬁaslﬂmtwé tmthedgqhyg slgmalu@g,amd rcalupiajnl in thietinerease &l jzst volume or

mg ﬂgs&%agm‘g:r ne?afjig I?o%ee ) clregsne In %16 senﬁe %V aﬁmgnl{%; rin §1>1/e compound of the

1n‘ﬁihlﬁc§1ﬂr Qﬁeﬂﬁ;‘m@@l tefifditiven anmial’ \of eltk eompoatd meansfthe amount necessary to
aogen- ituted rj,n with the de

reda SRBPPY o HEEE PR Hothe S e O dbe Biaoes of matignant cels,
AltdBsakively, ‘/effgctﬁe ai'nouﬁf55 Iﬁ the %]ouhﬂ\bﬂ‘ihé\lcbiﬁiék}dn&%f ti{eRRy¢ntion required to

Ib 10 th wh
m‘gQF?&%:@JTNﬁ’ﬁl B%Péﬁlfegtﬁ g]f teayw{l‘h%n g%tlh gimolgg:}%gllmgy Zfelglshtlvextumor Such

amount may be below the amount that is toxic to normal cells, or the mammal as a whole. With

respect to non-malignant indications, “effective amount” means the amount of compound of the

invention required to decrease severity of the particular indication or symptoms thereof.

Generally, the initial pharmaceutically effective amount of the compound of the invention
administered parenterally per dose will be in the range of about 0.01 to about 100 mg/kg, for
example about 0.1 to about 20 mg/kg of patient body weight per day, for example about 0.3 to
about 15 mg/kg/day. Oral unit dosage forms, such as tablets and capsules, may contain from

about 25 to about 1000 mg of the compound of the invention.

The compound of the invention may be administered by any suitable means, including oral,
topical, transdermal, parenteral, subcutaneous, rectal, intraperitoneal, intrapulmonary, and
intranasal, and, if desired for local treatment, intralesional administration. Parenteral infusions
include intramuscular, intravenous, intraarterial, intraperitoneal, 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
aerosol 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 typibally filtered, e.g. using a 0.2 micron filter, to

remove impurities and contaminants. Topical formulations include ointments, creams, lotions,

66



10

15

20

25

30

35

whi ch am ne-substituted ring Ais reacted with the
desired acid chloride A-C(O-RL. 15 schene 4 (Rs)m
WOBMGIERSY m ~j / N RL NANAY Ck RL 0 (RQTUY2005/031284
(R2)n 0O Alternatively, such conpounds may be prepared
from by EDC catal yzed coupling of a carboxy-
PSSy SPlHEQNS, PESERIcR YRR, asiosald #nd- eapbesi t Qitdery and slppms may be

fokm@atedbritiRhHqud e of BI1F b%hﬁﬁ?}h@?ﬁdlg& o4 thlltl&éling)%nd/or gelling

prepare thioam de conpounds o e I nhvention, _
agents Npai(@( gylyen‘ggy Syed basgs gy anvludg pyatespng/at en oihisechees lighid paraffin or a
Li e sfan- > 1N, t I atiqn.step.
Y ofgtLd ?he [ %@gnﬁ %%Ch:ﬂn O%rc%%%?i%l %( %D)%Rﬁgﬁtrr%?h é&g@%&@&ﬁylene glycol.
Thitkening pgeptsprieghanatbeniped iselodd sof panffirgauméeusitistatd, a¢tedearyl alcohol,

[ | a_c -substituted R1L group an .
Pl ORI AL MR BOGHD 8 ecmaged it an
aqR@Tk UB20105b@8 1884map chetnid  &ne~drl noreOem(IRB)ing @tnEDGtabilizing agents,

NR1

ok Tt e b e o B AR s o
beciorpaiwills thef aid b€ anynvetable powdér. tRse Xgl tale, [261JN\6Mstarb.  Drops may be
8 |.o ir]cg an appropriate thjoic acid-substituted rjng.
ofiged il ap ARl Qo RNl Sk AlER GOHE IS AT T fOpndispetsing agents
sohdileiigapenss dreageiling agdfts. Conpounds of the invention in

which X is NRAC(O NH may be prepared according to the

general scheme 6 by reacting am ne-substituted ring A
with the appropriate isocyanate RI-NCO Schenme 6 R

EXAMPLES

The invention will be more fully understood by reference to the following examples. They should
not, however, be construed as limiting the scope of the invention. Abbreviations used herein are as

follows:

BuOH: butanol;

DIPEA: diisopropylethylamine;

DMA: NN-dimethylacetamide;

DMAP: 4- dimethylaminopyridine;

DME: 1,2-dimethoxyethane;

DMEF: 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;
THE: tetrahydrofuran;

EtOH: Ethanol;

MeOH: Methanol;

DL: microlitre
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(RAYMNRAH RINCO (RAj / NNY :A NYAO (R2)n
(R2)n 15 The same schene may be used to prepare
w0 bioe2s®ss conpounds of the invention, i.e. X iBCT/US2005/031284
NRAC(S) NH, by enpl oyi ng an appropriate isothiocyanate
RI -NCS in place of the isocyanate R1- NCO 20
Conpounds of the invention in which X is NRASO2 may be
prepared according to the general schenme 7 by
reacting an am ne-substituted ring Awith the
appropriate sulfonyl chloride RL- S(02)d in the
Alfé\r %Etrs] GWerd cht é@l%nﬂ{épélﬁ@%melsé &ha@%@ n§t€@ tRe@StiohEfeRlperformed using

opr opy amne to form desi red sul f onam de
oven-&eH eglassware Zﬁd@ an( FEPFPhAIRAH n@logg@zAH and @ggséure Rgl}sllﬁvi 11qu1ds and

o s Bl e FATEAT b s v

condaitesndd amier redwbﬁdcpre%unes(cNRzﬁS@naHg) by mt¢rareIV§4)0pﬁﬁ@an@|éSS otherwise

w30 SERAB Ay P L 5 BB o v

ac@ﬁnphblﬁd b e bf amIshﬁQomlgFlahelevammmwné nefliaf Beagtipmatimgs are given for
whi ch

1111&?@%(@1&]5/ ﬁ'&a& SPY% af {esctltoHs w&seﬁg?\g?d I?C h1n~Pay%%rol?r1%tqograﬁhy (TLC) and

hqﬁﬁ ctﬁ%ématbgraptrydnﬁs asrpectame&gfqmavm) hEigilayeartro@atography (TLC) was
i s hal ogen

peﬁ@qtqeq P ﬁlg @qlg{j:s sﬂLcalggl é? F25|1 cﬁtes (%%Qe Iu(né Rgl S@Z§ﬂj§1 ?ﬁ:@f .developed

chr%mﬁ)@earr? v a{caﬁﬁplghed by fluorescence quenching. LC-MS were acquired with a
Shimadzu 10AD LC on a Phenomenex column (50 x 4.6 mm, 5 pm) operating at 3 mL/min. A

Shimadzu SPD-10A detector monitoring at 214 and 254 nm was used. Single quadrupole mass
spectrometry was performed on an Applied Biosystems mass spectrometer. Nuclear magnetic
resonance (NMR) spectra were acquired on a Varian Inova spectrometer operating at 400 MHz for
'H and are referenced internally to tetramethylsilane (TMS) in parts per million (ppm). Data for 'H
NMR are recorded as follows: chemical shift (8, ppm), multiplicity (s, singlet; bs, broad singlet; d,
doublet; t, triplet; q, quartet; quint, quintet; sext, sextet; hept, heptet; m, multiplet; bm, broad
multiplet), and integration. The structure and purity of all final products were assessed by at least

one of the following techniques: LC-MS, NMR, TLC.
Example 1 General Procedure
Compounds of examples 2-51 were prepared according to the following general procedures.

A: Suzuki Coupling Procedure

R\
Cl Q/\O\ Ci . [/ | Cl

0~ N
PdClz(dppf) R Pd(PPhg)y
N
HNY i BB jé HNYO E/j\ HN_ __O
7
Ar N Br Ar
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(RBAm~+\ N\ NZn-QNXR2 N® 10 (a) (b) (O d
(RBYm / I A N (R3) NI '/ Q HNfO NH2 (d) BB

W@ 2906l08958 (R6) 0 (R6) The zinc halide pyridi ne PERYSI005/031284
(a) is reacted with 2-chloro-5-nitro-benzene reagent

(b) in a 15 Negishi coupling reaction in the _ presence
2 NMfraePasusriumtineboede &7 98 adchl iuepisthangl misture (2.5 ml) were added fo a

mlérs&m'ﬂhafi (:Lgrgmﬁw 'tmgﬁlrapm@ims?ﬁ@és@ef 4.BLGPBR3hdllde (bB5 #mol, 1.0

particu di men

eqk stdrP&]kFlﬁlé)h (Q- Myﬂfsﬁmslm‘ns ﬁ@)ed@aﬂ heajestwithsstigiinggn theagicrowave to 160
o th triphe a

AR SO TR PSR Oy o, s
withrethgl a:afatel @euwl Mrmh)nmumﬂl (IVERS0,), ﬁdde:on@u}ndtted’l Gurifiedion phthe pmde product

by ﬁ%%%)mgtg%ﬁgr@/fog srpbcg &gﬁf‘)‘%q on%,é g %)rﬁl c? t%F Ees?red product.
activating the correspondi ng am ne (i.e.
chloro-5-nitroaniline) in an aqueous sulfurlc acid
solution with sodiumnitrite and displacing wwth an L

B: %gbmdoﬁﬁlﬁlgmdehhrt(' KBr). In a particul ar enbodi nent,

is | n a particular enbodiment the reactionis

performed at |ess than about 15C. 25 The resulting
internmediate (c) Gis reduced, for exanpre with Fe, Zn

or SnCl2 in pgesence of acid to give t m ng
internedi ate ( n a particular enbod{ ment
internmediate (c reducedewmyt h Fe, 62N

2006/ 028958 PCT/H 82005/ 031284

Y HN o)
AW T

X=IorBr
R =H, 3-Me, 4-Me, 5-Me, 6-Me

Aryl zinc bromide (0.5 M in THF, 2.5 eq) was added to an oven-dried microwave vial charged
with the appropriate aryl halide (1.0 eq) and Pd(PPh;)s (0.04 eq). The vial was sealed and heated
with stirring in the microwave to 140 °C for 10 minutes. The crude reaction mixture was -
concentrated and purified by chromatography on silica gel (conditions given below) to afford the

desired product.

C: Iron Reduction of Aryl Nitro Group

Cl Cl

Fe, AcOH,
NO, EtOH NH»

R =1 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 AcOH/EtOH (1:2, 2 M) at 60 °C. The solution was stirred at
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for exanple, in the presence of AcOHin EtOH In a
particul ar enbodi nent, internediate (c) is reduced
wowaok/ 024958 f or exanpl e in the presence of AcCH POT/ESIOBE/031284
In a partiuclar enbodinent, internediate (c) is
reduced with SnCl2, for exanple in the presence of HC
79 RCEPORP- Pramau’feSpaifb? Eptign wixdwelivee spoledhéo 2 dGcfilterad through celite,
0
o B BB e RO e Dl AP ity cetate (30
mily waskdddvith satratedorgp DlaHEOb B'x 15 mL andowateni @ il l@rmL), dried (MgSOy), and

?ﬂgﬂgkﬁfﬁﬁembnﬁ1&&%&%%%%%30 |v%@§§ﬁh%ﬁ%&°gfééghag dFS

OEDC). In a particular enbodi nent the final reaction
is perforned at about 0C. 10 The conpounds of the
i nvention inhibit the hedgehog signaling and are
Dugefidd BémrFotthaionr eat nent of cancers associated with
aberrant hedgehog sigpaling, for exanple mQﬁn Pat ched
fails to, or inadequately, represses ﬁyoot ened (Ptc
| oss-of -function pheriotype) and/ or whe mooY hened 1 s
active regardl ess of ched—+repressi on (IS
gai n-of -functi on phengt ype). algoanpl es of sych 15
cancer types include Rasal c&N. C8gi.ci nomaHN_ O
neur oect odermal tunors such as nedul | abl asto
nmeni ngi oma, hemangi ona, gli obl astoma, pancreétic
adenocar ci noma, SQURFOWS pyrithg2§ar ci noma, smal | -cel
| ung carcinoma, non-small cell lung carcinoma
chondr osarcone, breast carcinoma, rhabdonmyosarcons,

Aa@&m@h&g@ais -CRB§SKas ﬁﬂmws&@fbﬁeﬁanmé (2§ ¥q)td'nﬁc'ltEA (1L1-1.5 eq) in
ncer, renal carcinoma, thyroid carcinong.

ey e hichie At e difalpd fRmngentini Sbeesodaiopmap stirre), Tor 035 hours poured
ort® ReRRRddaRy. | Marf€oM dilact@f +hi0d '\»SM{' ngth?fég% th}lﬁgt @/IgSO,;) and

other anticancer treatments such ation t
coggentrathd Rytifieatiapyf theigruda prasuetyyebroataiagraphe mo titier mﬁﬂcondmons given
beRAREURES th AEiME Broabyyt are not limted to (i)
anti netabolites, such as cytarabine, fludarabine,
5-fluoro-2'- deony|r|d|ne gencti t abi ne, hydroxyurea
or nethotrexate; (ii) DNA-fragnmenting agents, such as
bl eonycin, (iii) DNA- crosslinking agents, such as
E:cHIPQ AamtiiBérid Foonagiphat i n, cycl ophosphani de or nitrogen
mustard; (iv) 25 intercalating agents such as
adriamycin (doxorubicin) or mtoxantrone; (v) protein
synthesis inhibitors, such as L-asparagi nase, ¢
cycl ohexi m ronyC|n or diphterda toxin; g Vi

t opoi somer ase oi sdns, Ufﬁ heci n
t opoi sonergse | §2 %Lgons suc s

t opot ecan; (vil

et oposi de (VP-1&), or teni 03|de

nicfotubulé-directed agen?s suc §§h%%ncenid, HN A0
col chi ci ne, paclitaxel, vinblastine or vincristigg¢
(i x) kinase |qg ?g&@gl h as flavopiridol, 30
staurosporin, ST ? 57148B) or UCN 01
(7-hydroxystaurosporine); (x) mscellaneous

Calrlﬂ)y(ﬁlé"/cl Abg]ta@r gﬁgwasr:zgi‘ai%t% i or‘Ijl gﬁat ﬁt@ ! I)rgmd EBC (?11 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. NH,CI 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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transferase inhibitors (L-739749, L-744832);

pol yphenol s such as quercetin, resveratrol,
w@r@eatsassol , epigal | ocat echi ne gal |l ate, theafPewiam)5/031284

fl avanol s, procyanidins, betulinic acid and

derivatives thereof; (xi) hornones such as

gl ucocorticoids or fenretinide; (xii) hornone 35
F:304iAG08 lifos 158 CHoRAPy AP xi fen, finasteride or LHRH

antagoni sts. In a particul ar enbodi rent, 63 WO

2006/ 028958 PCT/ US2005/ 031284 conpounds of the

present imyention are coadm nistered with @ cytostatic

CONMpOyRY Seje ted from the group consisti
[ Iy wor ubi cin, taxal, taxot e

i nduceRap8pt osi s by binding go3\
eath redPtor agonists"). Sugh

=4

I i gands swch as tunor necrosis factor a (TNF-a), ¢
tunor nect®&M<LHhct or 13 (TNF-13, |ynphotoxin-a) ,

13 (I i n- B . 4 | i gan . .
Nt S R R RSB AR S pipervine,
DR6 | i garmorpkoling-inorpbolinoethyteming and deri vati ves of
any of said ligands. In a particul ar enbodi nent, the
death 10 receptor ligand is TNF-a. |In another

Pripairyt pesecandasmiooide (®rg) ihheétheeBiOH peaepikare bf Ba®d/eihglene gylcol was

L | Furt her nor.e, dea re ors. agoni sts
e e o QTR B PO PP QARt 0T REpBRLS iy reduced
pr@slradhicaﬁmﬂle&rﬁth)b@ﬂ)glycahghg UsBA\ the Flact{daRdds %ﬂfaﬁhﬂgﬁ’gater, and the
ti-T L- ) ntihody, anti-TRAIL- anti body,
P ATt R - SRS (R b1 ERRIG oot heTepeigsidue was
putifitd BadyeranhaRHILCIRANG d(RRR}irdigrddiedy as wel | as
fragments and derivatives of any of said 15
anti bodi es. For the purpose of sensitizing cells for
apopt osi s, the conpounds of the present invention can
be  also used in conmbination with radiation therapy.
G:pivaidg hpadcourhing it HARUt her apy" refers to the use of
el ectromagnetic or particulate radiation in the
treatnent of neoplasia. Radiation therapy is based on

the p i pte that hi gh-dose radiation del iened to a
targef agre ill result in the death of 20 yeproduci ng
cell's ¥n B t unor rmel—tissues. The Vadi bn

dosage regigen is generdl |y defu megh, brrt er ms of
radi ati on absorbed dose rad)NeOHiorpaHE®d fracti onati on

and nust be aérefully defineﬂWHVmFﬁ%m%ﬂbologistTWWETQ

amount of radiation a patient receives will depend gn
ri.pHsS | .consi.derati.on incl udi t.h 0 [ f the

P8 MR R0 RS0 L i mareea o
eq)eingmﬂF r(]a).a) -\0te By, tAffier titrimg maﬁgtﬁ,pn_hg aaicpicﬁ&ﬂigﬂir@&a@&%uéed with 0.1 N

.adi. ot her.apeut.i c are provided jn, but not _ i
soditihp g g F f%faﬁa%?? %%ﬁf%w&e% b B3kt 11 b eombiped organi
layérsiedetaRashePwith 6. EEhe Qb galR ddyat WAk ERBOY,), concentrated and the crude
mixture was purified by reverse phase HPLC.
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Cancer, in Principles | and Practice of Oncol ogy,

24875 (Devita et al., 4th ed., vol 1, 1993). Recent
wa@adwanoedss i n radi ati on therapy include PCT/US2005/031284

t hr ee- di nensi onal conformal external beam radiation,

intensity nodul ated radiation therapy (IMRT),
Hg Pepaatiopcalissliongmidsdergisagidand br achyt her apy

(interstitial radiation therapy), the latter placing

the source of radiation directly into the tunmor as 30

i mpl anted "se88sZ° These newer t r eat mefit dalities

deliver greater goses of radiation to th t unor,

whi ch accounts t hei rhcredsed effeftiyeness when

conpared to standdrd extergnal DipawOHr ad '08 t her apy.
loni zi ng radiati o”W th beta-enitting radignuclides is
consi dered the neostciuseful for radiother@p¥ukic
appl i cations because of the noderate |inea® energy

Cﬁlbx@%g@gfg(g}a%? ;681'2 (tlh)eed'%)w%széd(’d@cli tcﬁ? s\A@ﬁ%QQg‘/ &%ﬁ@%ﬁl eq) in 10-20%
..particle (electron) and its
D %@Pﬁé@Ph@leMél A eC- (YT E& thy resghinermiriugg 1ps sppeetigted,and the crude
rebliRSUE puriITE IR hadtaliineer * dosage at Touer | evel s
over nmuch greater distances. Al pha particles represent
the other extrenme, they deliver very high LET dosage,
but have an extrenely limted range and nust,
therefore, be in intimate contact with the cells of
It $annyjagien ef 3-pyrisll iflegt ed. I n addition, alpha emtters
5 are general ly hggpy,)metals, which [imts the
?85—; e chenistqmggméLmﬂesents und zards from
(RedrmRagel of r adi onuctHde—from t hsrag tlo be treat ed.
Depentli n§Ton t heDics#erotdgebe treat ed Wi | SRMads  of
i 1. . ' I it hin scope, of th
A SO o RGN Rehlatlh [ Q18 SPERCiRent ko g added 1o
degmsainphsve of tayyieglaef (Inap-biotiakyhin (1 Adieq),iand Hthilké ddldgide (3 eq) in

ul trawi ol radi ation, hi oener yj si.b] e )
i Hot bR o 1 SipIoey e R HRLh fegbpae, washea with
109 NHO, ehdDridegticat (MpSOANEd cdddedt@®@r The tild@material was used without
Bﬁ%tlc | ar enbodi ment of the present invention W
fuptbgy pufigHon-s appl i ed. Conpounds of the invention

i nhi bit angi ogenesis and are therefore useful in the
treatnment of diseases or conditions nedi ated by

angi ogenesi s such as tunors, in particular solid

I: IRy Rt RuiRBrutdPyAllined UNY, pancreatic, ovarian,
breast and glioma. "Furthernore, conpounds of the

i nveptj on arbd%ﬁﬂwé@@eﬁmm@r treati macul ar
(Fgati on &8 it age- r e{rgs eds nmAcul ar
egengt at i on._ Conpounds "of the i%N 5 are al so

h@d
useful for tre¥eRYg i nfl anmmat ory/ i nmune g?seases such

n-ﬁﬁyplﬁﬁﬂfns (6 Eﬂ;bmt Gk yh&%‘ﬂé@j \géiss Ga3&% d?j())&ﬂgee nt'os a_solution of
syndrone, asthfa, organ transplant rejection, systemc
dimnethylsmispsthamob3age i, hexireun®t@i thesotutivn tasstirpdat 0 &E i thirty minutes

oo oS oot TR el P L ol BB g stred at 0 °C foran

addigiphdl 86 @] Yhen 26bled 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 (MgSO,), and concentrated.
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The invention al so includes pharnaceutica
conposi tions or nedi canents containing the conpounds
wobkookloessssivent i on and a therapeutically inert BeEr/Usm035/031284
di l uent or excipient, as well as nethods of using the
conpounds of the invention to prepare such
K: Sohp6siplingns and nedi canent s. Typically, the
conmpounds of the invegtion used |n t he nethods of e Ci

i nvention are fornulated by 25 ‘ﬁﬁﬁ@t ambi(RNL = k _
R erpt ure at the prlate_g______ju,the des
3& ur| physi ol ogjigsalaldy acceptabl e

carrlers Te., carrl rs that are non-toxic to

reC|p|ents at the doﬁﬂ Qand concentrations enpl oyedN<=0
into a gal eni cal adntnl tration form The pH of the \rﬁ
formul ati on depends maRply on the particular use and Ry
the concentration of conmpound, but may range from

about 3 to about 8. A particular fornulation is
Paliadbimatatalyyt €OF (Ereqht)vaquuidsd g@@?ﬁﬁ?h’ﬁ‘ﬂ% of axyliqdide (} @g)e 'fuﬁlstannane 2

5 eq)ga%}ﬁ t?t}c)) regglpflo@pl?mes @eer qfin heVPU ik £ 'tlrem@ro%@@qr.?d o8 15 minutes.

dIConposi t1on,
Thé yeaptunl izt #ar dthultedtmdn@h)daceatwwmhlsd with dﬂ%d]%clﬁ(@) and brine, dried

b Il b
(Mg%ﬁgsnﬁogctegtgatecb%@ é)étrlPPcPBc' 4 s11 gnlocfl'l{otgplg &t I nye gt If ggh:Mon e

consi stent with good ned|cal practice. Factors for
consideration in this context include the 65 WO
2006/ 028958 PCT/ US2005/ 031284 particul ar di sorder
10 Qﬁmmgmhﬁe@@ngmthe particul ar mammal bei ng treated,
e clinical condition of the h@leldual patient, the
g OofCithe disorder, the site S ty of the
e net hod g&wlaﬂgtnlstratlun,/ awschedul i ng
3t rat i factorstnto medi cal
ers. Thecﬁéﬂﬁé@ﬂtve amount " ofN#he conpound
to be a4 I ni stered™i#q?e governed by ppsuc
consi de :ﬁans, and is the m ni num anpbunt Trécessary to
decrease hedgehog pathway signaling or elge is the
m ni mum afbunt necessary to cause reductioh'in size,
e te in NMP was
A F R Baatine @ S ROLEIR (Gbesho SROBSIME el onat i
hesedzen theomicnevaye to NN s°beorst§|m: migutesurfibe reastien migutegwashdiluted with

B R L el

15 sillchgclcarpatbgthpieans the amount necessary to 10 reduce
t he nunber of nmalignant cells or the rate in increase
of the nunber of malignant cells. Alternatively,
"effective amount” is the anmpbunt of the conpound of
the invention reqU|red to increase survival of

MpMethgfister SRl wit h an anti - hedgehog pat hway

sensitive tunor. Such anount may be bel ow t he anmount
that is toxic to normal cells, or the manmal as a

Wth respect to Aon- mal i gnant i ndi cati ons,

FHnS t he anobunt of conpound of the

15 ¥=n{ent i ons@qui red t o=gecrease severity of the
[ toms t her eof .

20 \
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Generally, the initial pharmaceutically effective
anount of the conpound of the invention adm nistered

w@asoenessal |y per dose will be in the range of Pabo81005/031284

0.01 to about 100 ng/ kg, for exanple about 0.1 to
about 20 np/ kg of patient body weig per day, for
Ths sty eﬂ%&keqb vgs thydely zedh it @@Ml@q@ﬂ@aﬁyﬁoﬂﬂf/\x@m tmix. Upon

cHRnans Jr Qﬁé’@eactﬁ:}ﬂ(%ﬂ asFt AR Shsorald Bxgo%p ?éﬂlluge? %rﬁggﬁ(re and the solution is

contain from about 25 to about 1
acidifiprbiit6t torrE2. | Feaeruiten solittas dtarsd mdiiisi o B the pure acid.

i nvention may be adm ni stered by any suitabl e neans,

including oral, topical, transdermal, parenteral,
subcut aneous, rectal, intraperitoneal, i ntrapul nonary,
a t Lr for | ocal

Nt Elg)zﬁn%rflgﬁftl B &9{;&%&? e’so%%lE a&g ﬁg%ﬁ%%arﬁg’t ion. Parenteral
i nfasi ons i nclude intranuscul &, intravenous,

HoRKraa teri al , |ntraper|tdﬂ% , Or subcut aneous
adnym{ st r at i BZoYl RFogidanpl e o suitabl e oral dosage
fo s a tabfet——contarning a 25ny, 50ngy, 100ng,

250ng\ or 508y At he conpound gt he invention
conpounded WP¥EEShOut 90-30 ny anhydrous | actose,

S t, 5.30
e an ol A4 (6L 08 B S5 PR N gy wnd
Brongsussinimdesi0daq)ait e. sollitien pf)\i%ép@H ihByneede emt Beagadein filia @icrowave at
1%‘%%&%—99@ ggﬁe ?lﬁlge %rg(?r%g gva 35 ar?’I Prglg tg?o lstétgin%nmaterleh and di-bromo
prgdwh wiaalS€) flaghx @odomatbdriphly veithmag res] Heersd ewitlatll % ABOH) and hexanes
ssed to tabl et form usi ng conventiona
aerosol formul ation can be prepared by
dlssoIV|ng the conmpound, for exanple 5-400 ng, of the
invention in a suitable buffer solution, e.g. a
phosphate buffer, adding a tonicifier, e.g. a salt
Osstahin3flethastsulihab ligplhdentd ff Ba@sihé ed. The sol ution is
tyBicaIIy filtered, e.g- u3|ng a 0.2 mcron filter, to
r ve inpurities no cont am nants. Topica

SO?VGHPSB

R ations inclu nts, creans, |lotions, 66
6/02@@%@HPCT/U $00%/ 031284 powders, sol utions,
p I es, §&§ays ae pl s.and capsules. QG ntnents
and gns may be fornu at%d W th an aqueous or oily
base wi th the addition of Suitable t hi ckeni ng and/ or

gel ling agents and/or solvents. Such bases nay

Td el bislginvata@inganstér@l (oY) Hab a88QNsodinhl MbthsheRafidhd { [ﬁq})fn DMF and
a veg@table oiil such as arachis oil or castor oil

hegted g 120t insthe micaavaye 551 B ehlterpatiyely) the Sactionstes hﬁaﬁ@i to 60°C in
anAGERHIS foMabebhl WBrs RBHIURRP1ekddC |Kég&10§ Qﬁl&mf%%ééfgoh&n rated under reduced
al um num stearate, cetostearyl alcohol, polyethyl
Pregyre gnd extricted de ek aselaterpad\iater aRlee ereeniadaxer wastdrisd S)VﬂaMagneswm
SubGte! Rk Al CGhobhttedah Vacfi'tg %e{/lé}iﬁ Qeri He%yﬁ@l?o%b and may
contain one or nore enulsif |n§ agent's; ilizing
agents, dispersing agents, suspending agents or
t hi ckeni ng agents. Powders for external application
may be fornmed with the aid of any suitable powder
P: pargine dispdacemaitof Blawgbose or starch. Drops may be
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10 formul ated with an aqueous or non-aqueous base al so
conprising one or nore dispersing agents,
waedodloed95% i ng agents or suspendi ng agents. EXAMPL/ER003/631284
The invention will be nore fully understood by
reference to the foll ow ng exanples. They should not,
) be construegPas liniting the scope of the
: onsRused herein are as follows:
BYOH: butreaal ; D 'aﬂ dii sopr opyl et hyl am ne;  DMNA:

hyl am nopyri di ne; DI\/ER 1, 2- di met hoxyet hane; 25

1- et hyI 3 (3-di net hyl ani noprepy! ) car bodi i mi de; HATU:
O (7- Azobenzotri azol -1-y 1,1,3,3-tetranethyl uro
Toleadarpio sieipl awpsmiat @ 20 We@ed APRAPTFRARIT &) 1 sithee B or BuoH
and Qﬁ@é@gtowbﬂlpﬁ}ﬁp%\!ﬁg ufith d:‘o HidleR &P Ws§ nhél@(gihﬂlc amines or anilines, the
hr onat ograp ronmosucci ni m
reafiions tweyd ﬁ)quéo cqm;gﬁtiontqsmg Q@prﬁ@gmoawlﬁ@)rglgglqgﬁwrg dp0°-170°C for 15
m1dIt&%?@&ééc%&s%’%@b%@%%d to EIEECSF Ld &@1_@13/ g&ﬁ&@d @th ethyl acetate and

mcrolitre 67
sat\ﬂ@teﬂ(]ﬂé‘drﬁlﬂﬁ@Sﬁ tHzCTe/acmoasﬂ@@ iz e IMerqueaé@ enpyrifigsy wa HPLC if the
tain | Ly unless otherw se noted.
%rtef’ug on?aﬁ ]ré)r8 ormed using 5 oven-dried gl assware
under an at m)sphere of nitrogen. Air and noisture
sensitive liquids and solutions were transferred via
syringe or stainless steel cannula. Organic solutions
Q'R displacaent sfaklderinder reduced pressure (ca. 15 nm
ng) by rotary evaporati an. Unl ess ot herw se

RSH
cho3

The paramethylbromo benzoate (leq) was treated with Potassium (or Cesium) Carbonate (1.5eq)

and appropriate thiol derivative (1,leq) in DMF (or CH;CN) and stirred overnight at room
temperature. The DMF was evaporated in vacuo and the reaction was extracted with ethyl acetate
and water. The organic layer was dried over Magnesium Sulfate , filtered and concentrated to

yield the thiol or derivatized thiol compound.

R: Oxone Oxidation

O 0]
R R

oxone

2:1 MeOH/H,0O

0O
S S{=O
R

\

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
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noted all solvents used were obtained conmercially.
Chr omat ogr aphi ¢ purification of products was
wacwonpddsshed by use of an |Isco Conbi Fl ash Conpemniusmns/031284
and nedia. Reaction tinmes are given for 10
illustration only. The course of reactions was
refrgining\eteh yas rekiactedytricec it r’famségkcaptw (¢ ©ygaandlayer was dried over

rometry (LC MS).
N%Hln ﬁj&@%% ?%%%%&Q%d%ﬁiéTif ufb s performed on EM
Science silica gel 60 F254 plates (250 m.
Vi sual i zati on of the devel oped chronmatogram was
acconpl i shed by fluorescence quenching. LC- M5 were
acquired with a Shinmadzu LOAD LC on a Phenonenex
colum (50 x 4.6 mMmm 5 n) operating at 3 nL/mn. A 15
Shi madzu SPD- 10A detector nonitoring at 214 and 254 nm
SyvEsolysest.epStiglacalGumd kupbe Mass spectronetry was
performed on an Applied Biosystens nass spectroneter.
Nucl ear magnetic resonance (NVR) spectra were
acquired on a Varjpan | nova spectro er operating at

400 MHz for 1R-&nd Are rererenced—{nteanally to

t et ramet hyl si | ane MB) i ts pen=llion (ppm.
Data for 1H NMWR recortdet-as fo ps: chem ca
shift (6, ppnm, i plicitk)»F20 singtet: bs, broad
singlet; d, 20 doubl &H; t, triplet; q, rRet: quint,
quintet: sext, sextet; hept, heptet; m PBiet: bm

broad nultiplet), and integration. The s%ructure and

ARMKtuteYof@ oxfi'(lels (f 0 6§ th@b@ﬂup@s LR REGA %ﬁﬁﬂnmoﬁ&e (-2@8&d) in diethy
one of 't f ol |OMAn? tech nlques LC M5, NWR

TLC.
ethsy AP pirtof fegsh b AHPOPTeSEIT R i beingpritated by TLEX dipreastion mixture

wes Riler¥P ok mfee el Qrifhl Jﬂﬂll tBethtB Gnd bR, gﬁﬁ‘ﬁfeé‘lby silica gel
procedur es. Suzuki Coupl’ing Procedure R

chpymatogranp (9x4N/o jethyl pEedetinpo RieRHS ﬂ@ﬁ@}ﬁsnlfm@r@u@ HN~O
Xr HN Ar OO Ar NBr Ar 30 68 WD 2006/ 028958
PCT/ US2005/ 031284 2 M ag. Potassium carbonate (5.0 eq)
and 4:1 toluene:ethanol mxture (2.5 nL) were added to

TaCon%rg 19\(’)\%% 11e ?\épt%régﬁo?xyqlcac th the appropriate

bor onat e ary halide (0.35 muol, 1.0
O
NG, R HO R
NaOH
H,0
S—R S—R

A solution of benzonitrile (1.0 eq) and sodium hydroxide (2.0 eq) in H,O was heated to 120 °C for
2h. The reaction mixture was cooled to room temperature and acidified with HCI to pH 2. The

resulting solid was filtered to afford the pure acid product.

U. Alkylation of phenols
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eq), and Pd(PPh3)4 (0.04 eq). The vial was seal ed and
heated with stirring in the mcrowave to 160 C for
WO 2006/028988 es. The sol uti on was poured onto 2 MEMUS2005/031284
Sodi um hydroxi de (20 nL), extracted 5 with ethyl
cet$te (2 x 20 nL), dried (MgSO™4), and concentrat ed.
P Yi cati on of the crudB duct by chronmat ography
onjsilica g;gl %COHdItI ons @iven bel ow) afforded the
red pr -Brg; Neg| Coupl ing Procedure 10 Cl
O'i H—N Pd( 4 HN,,,fo~,OR Ar HNO
%PQBEEPMFR— H, ~3- e, 94-Me, 5-Me, 6-Me 15 Aryl
c bronmide (0.5 Min THF, 2R5 eq) was added to an
“odgn-dried nicrowave vid YHcharged with the
appropriate aryl halide (1.0 eq) and Pd(PPh3)4 (0.04
eq) The vial was sealed and heated wth stirring in

g éﬁbf&f%\’@é/sglvgg 1n1ﬂIQIFQ1 fOCHiI) 1BcdH A U!{rﬁél teT(h% ter) Léﬁ@ aI;/ alkyl bromide or

ction mxture was concentrated and purif

alkl?lhotftré«t dor tapyeqonvess 4ddeds agbthe faaofini was @medgatmm gmpeyafre for 18 hrs

5 0}6 $0°§If§%o i %? %Apgou .gﬁliberr il ‘&%H &ﬁe,ggl?eg A%&él et %@%‘H vﬁlgu ethyl acetate

t#@ibe. RThe brganic pytracth wer2- vgdshe'ﬁh\eltlap/pneo pmqeablmemrtcc,airadwm]( MgSO,, and

PRt to £%ked QPR YR Siokd el e X980

AcCOH EtCH (1:2, 2 M at 60 C. The soI utlon was stirred
at

10 V. Amide bond formation with an acid chloride and an aniline

R_.O
R_.O
MP-Carbonate
0 THF, CH,Cl, j\
S G N~ R
NH, clI” R 0 H
Q %
/S» ‘b
(0]

The aniline was dissolved in THF (1.5 ml) and dichloromethane (1.5 ml). MP-Carbonate (1.5 eq.)

15  and an acid chloride (1.1 eq.) were added, and the solution was stirred at room temperature for 18

hours. The reaction was diluted with methanol and dichloromethane, and filtered to remove the

MP-Carbonate. The mother liquors were evaporated to a solid and purified by reverse phase

HPLC.

20

W. Amidine formation from an imidate

R.__O R__O
R R
H
—_—
.R
HNZ MO N HNZ N
R
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69 WD 2006/ 028958 PCT/ US2005/ 031284 70 C for 30-60

m nutes. The reaction m xture was cooled to 23 C,
wo 2dob@esdas t hr ough celite, washed with ethyl aeer/asmps/031284

and concentrated. The oily residue was dissolved in

ethyl acetate (30 nL), washed with saturated aq.

NaHCO3 (2 x 15 nL) and water (2 x 10 niL), dried

( | thohtell QEIHISY oH§R6Bndary amine
A(HIRGEY 5246 LEPRCRIMCL Sty fagiSlelpiiay osathiy

out further purification.
(IFeqieat irem EMPERturdYoR18 pgusoThe nigthangd very renmyypepp 2 pppigevaporator and
Ar R = |.of i.din- 10 Acid chloride (1.05-1.1
théa’(ﬁ‘fmd\?/ggul]é%%ebgqfx{)elr%pg%%a%]dgh of aniline (1.0 eq) and
TEA (1.1-1.5 eq) in nethylene chloride at the
i ndi cated tenperature. The solution was stirred for
0.5-3 hours, poured onto saturated agq. NaHCO3,
Bexhplagt ed 6t(inwephatihdethybintind) dA@-dibire s i(eheidid?-y Bghenyl)pyridine-3-
(MS™) , ang concentrated. Purification of the crude
product by*CHI6HER ogr aphy on silica gel (conditions
given 15 below) afforded the desired product. E: EDC
Am de Bond Formation d cly R\ E + HO OR EDC,

CH3CI NH4C, H20 NH2 CHBCl extraction HN, ,T~;,,0 20
Ar R =1 or pyridin- -\yl/
N 0

HN
7\
—
NH

(N
0/
Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 2-morpholinoethylamine in butanol (0.5 mL). The crude reaction was purified by reverse
phase HPLC to yield 6-(2-morpholinoethylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-
carboxamide as a white solid. MS (Q1) 438.3 (M)".

Example 3 N, N-(4-Chloro-3-(pyridin-2-yl)phenyl)-bis[6-(trifluoromethyl)-2-methylpyridine-

3]-carboxamide

~ cl
P
N
Q N O
NG 7 N
FsC CF3
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Carboxylic acid (1.1 eq) was added to a solution of
aniline (1.0 eq) and EDC (1.4 eq) in nethylene

wa@ bkioe02sdss (0.7 Min aniline). The sol uti on wasPGI/Uf1088031284
at 23 Cfor 2 hours, poured onto a 1:1 25 m xture of

saturated ag. NH4C, and water, extract ed
Prmeclwq Bries opiferied avitha-pyaidy zing Soom &E@?@r% é@m THEF) and 3-
5’1‘[ oL difidb 'nﬁfbb@rfzeﬁ41?3@ kdgd€o H{r&ﬁ)u% i é’ A de?ﬁ;ﬂ;pw siiBa gel (10%

i ca condi tions given bel ow) the
etﬂlelsawtefé/ pfaner) & yield@- (@@h@w%m%l%sl)nymfm@m@b@ﬁ yogselid.
F. addition of amnes to 2-chloropyridine C C OF
,NO HNRHHNRRNR \' NBuUCHN Cd NR R
5 Pfdeeddrd3Ei3]as BerfiRad with 3(Prahlotogmiitiepheayiiplytidige (122 mg, 0.52 mmol) to yield
ylpro r
PR TR AR OBAATLAS, MPUIKPLRETAE Without furtier
pagfiatidary am ne (5 eq) in elther BuOH or a m xture of
BuOH et hyl ene gyl col was heated to 170 to 220 C for
20 mn in a seal ed tube. The BuOH was renoved under
PrRelceD wikGeffomsduniag 4-thl@ad€pyridhel-g)ailng|(éheriggd. @ amhol). The crude
used, action was di]u i th. water, and the
0 s55iga e e By S E@&HT"HPISS’EQP{IPQ S0t Ba A3 meyBR) b 3Feta wv-ce
ChiMIS8HPyridanLly GRS ERbis @t @ dluooRR T RdBeth@pyribkie-3)@arboxamide as an oily
purified by reverse phase HPLC to _afford the desire

residyen it R15042 (3R gbYirspigtedexisein gwqu&weﬁ Mgfz) 0 8.72 (m, 1H),
' A (Nasi, 0133 aHEDB7.12 (dd, 1H),
TSR, i, L 788, BTES (VR 750 (PESHD, ORI, 12 44, 18
2.78 (s, 6H); MS (Q1) 579 (M)".
15
Example 4 N-(4-Chloro-3-(pyridin-3-yl)phenyl)-3,5-dimethoxybenzamide
Cl

Zx
(@]

HN
OMe

MeO

4-Chloro-3-(pyridin-2-yl)aniline (40 mg, 0.2 mmol) was used in procedure D with 3,5-
20  dimethoxybenzoyl chloride (43 mg, 0.216 mmol) at 23 °C for 2 hours. The crude residue was
purified by crystallization (CH,Cly/hexanes) to yield N-(4-chloro-3-(pyridin-3-yl)phenyl)-3,5-
dimethoxybenzamide as an off-white solid: TLC Ry= 0.30 (15% ethyl acetate/hexanes); 'H NMR
(CDCl;, 400 MHz) & 8.72 (m, 1H), 7.91 (m, 1H), 7.88 (dd, 1H), 7.78 (m, 2H), 7.74 (dd, 1H), 748
(d, 1H), 7.35 (m, 1H), 6.96 ( d, 2H), 6.62 (t, 1H), 3.82 (s, 6H); MS (Q1) 369 )"
25
Example 5 5-Acetyl-N-(4-chloro-3-(pyridin-2-yI)phenyl)thiophene-2-carboxamide
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Aniline (1.0 eq) was added to a m xture of carboxylic
acid (1.1 eq), HATU (1.1 eq) and DIPEA (2 eq) in DW

W@ 0008/028988 2 M). After stirring overnight, the PERUS2005031284

m xture was diluted with 0.1 N 20 sodi um hydroxi de or
saturated NaHCO3, extracted_into ethyl acetate and the

conbi ned organic |ayers_we washed with brine. The

organi c layer was dried , concentrated and the

crude mxture was puri by{ r eper se phase HPLC. 71

WO 2006/ 028958 PCT/ US2005/ 031 H: Preparation of

sul f onam de benzoi c acids HO HO st H\RHI \ R

DI PEA/ MBOH ~SS~0 ~ SAO C d N-RM=R g

Chl ororsul fonyl benzoic acid (1.0 eq) was added to a

solution of amne (1.1 eq) in 10-20% 5 DI PEA/ net hanol

(1 M at 4 T. After 1 h, the reaction m xture was

LORNGRM foBdaafline ﬁ@g é, RERsChHEE waseibdl Ue PHRSIUR B /i1 9-aB3tylthiophene-2-
reverse phase . | : Stannyl ation of 2-pyridyl i .
cerbokyligtaeid (1.8 g.AOHIR@ol) (VBT EHPD2 haurgl The %%mﬁerla%m)puﬁﬁed by silica

g Orf 4 BhaxanglTo S0l dt 4
b et ol T PR R TOLURI Nl it 4018t
ibdipbenyBth{dpherie)2-swaimxamddeds 4 yellodsgidsed sol uti on of
aryltriflate (1 eq), bis-trialkyltin (1.05 eq), and
l[ithiumchloride (3 eq) in dioxane. Heated to refl ux

F Atety?-Na@ithioro-8-da@lophkny DthRPhehe-2ekiathok aaidevi(202 efghPl5 mmol) was used in

S BTt S A g
dhdnta@dgkaphyl 5(10-000% eéthylu hdehdtBdxbm) td | yidhl agrayekydN-@rchtvko-3-(pyridin-2-
RS g Ry e as a  yellow solid: TLC Ry = 0.19 (50% efhyl
acetate/hexanes); "H NMR (CDCls, 400 MHz) & 8.96 ( bs, 1H), 8.67 ( d, 1H), 7.79 (dt, 1H), 7.68
(m, 3HD), 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)*.

Example 6 N-(4-Chloro-3-(3-methylpyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-

methylpyridine-3-carboxamide
Cl

Zx
(@]

HN

N-(4-Chloro-3-iodophenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide (142 mg, 0.32
mmo]) was used in Procedure B with 6-methyl-2-pyridylzinc bromide (1.75 mL, of a 0.5 M in
THF). Purified by silica gel chromatography (5-100% Ethyl acetate/Hexanes) to yield N-(4-chloro-
3-(3-methylpyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-carboxamide as a white
solid: TLC Ry= 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)".
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1. di net hyl am noet hanol (R3)m nBuLi, hexane INN (R3),
Lm™ , N 2. Me3SnCl N SnMe3 20 n-Butyl lithium (6 eq,

WQ@ 268988 hexanes) was added dropwi se to a sol PCT/08200$/031284
di met hyl am noet hanol (3 eq) in hexane at 0 C. The
solution was stirred at 0 C for th|r utes ore

Expmpind se Hd@iGhioser3$3- nlemlpgu@igﬂml)@h% AT (“if%' 1) .

The sol ut j,gfy, ngﬁg gfcgrg&agltldeo C for an addl ti onal
hour, then cooled to -7 IAsolutlon of trialkyltin

in hexane was added dr ovv| s% The sol uti on was
stirred at -78 C for thr Nyt es, warnmed to 0 C,
quenched with water, ¢xt Nact edpt wi ce with ether,

dried (MgSO4), and concentr at eghy WO 2006/ 028958
PCT/ US2005/ 031284 K: Stille Coupl Cl Pd2(dba)3 C
PPh3, NWP (R3)m (R36 + N "N Sn I m crowave HN O
HNrO R R, Palladiumcatalyst (682 eq) was added
to a degassed solution of aryliodide €8 eq),

Ngé-) h orgﬁwll_gﬂ)phé‘xg{) 2 O(E?tiuo@{é%lﬁ)gir %%g%& il %gdxﬂ&?&%el%so mg, 0.34
mifiol)utas sised il Peocedae Bivath WMﬂFerMslznhp bromade (Ai7tthL of a 0.5 M in THF).

Pgﬁltitse&él:]bayci?f{%tsgﬂ c%ﬁqgﬁ%réq y ggt /(Ehllel ace a@e?f{e)%ﬁ%gl kPJ H@ﬁl N-(4-chloro-3-(5-

n@ﬁlbflwhalﬂmypgér@pt@l(mﬂlﬁ)rdmalﬁy}ﬂ imeishyleyxmdmea} k@rbcmamalesasl-Owhlte solid:
e RFjO 33 (3% Ltiﬁ% acrioahde N AR 0 S fo.62 (bs, 1HD), 8.12
(dd, 1HD), 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
Cl

Z

o)
HN

I3 o
5-Acetyl-N-(4-chloro-3-iodophenyl)thiophene-2-carboxamide (203 mg, 0.5 mmol), was used in
Procedure B with 4-methyl-2-pyridylzinc bromide (2.5 mL, 1.25 mmol, 0.5 M in THF). 'Puriﬁed
by silica gel chromatography (30-100% ethyl acetate/hexanes) to yield 5-acetyl-N-(4-chloro-3-(5-
methylpyridin-2-yl)phenyl)thiophene-2-carboxamide as a yellow solid: TLC Ry= 0.25 (50% ethyl
acetate/hexanes); 'H NMR (CDCls, 400 MHz) 8 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)
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HVO HNrO 1IR R A solution of hydroxypyridine (1
eq), alkyliodide (excess), and cesium carbonate in NW

wor®e/obsest ed in the microwave to 100 C for tenP@I/Nsties031284

The reaction mxture was dil uted vvith ethyl acet at e,
washed with 10% NHAOH(aq) and bri ne, g (I\/gSO4;
Egondent r aded- Caﬂ@foédﬂrmqﬂé/épmgim—%ﬂ)@?rryl)c%(t@ yoromethyl)-2-
chr omat og Mo NethylanEsd er Saponification OO0 R
R oS e M B S T Lo e o

2006/ 028958 PCT/ US200%/ 03188

4 The nethyl ester (leq)

7 \i n 50/ 50 THE/ water m X.
e n the THE was

evapor at ed under reduced presshre/and the solution is

acidified with HO to pH 2. THiNTRsul t ant solid was

Upon conpl etion of tRe reaw

Bromi nation in the presence of a khre¢g acid
functionality OHO R HO R Benzo;hIi oxide / \ nbs,
AcOH Benzene A Br The paranet hyl benzoi'é acid (1leq) was

PERERIO8 %a‘é"b&r‘i’orﬁg@m Iv- @@Mb-gﬁoc(oghelﬁg% (&ﬁﬁlo%methyl) 2-methylpyridine-
Br onosucci ni nd in a solutjon of 5%AcCH

SBerbemede (HRa é)dnmﬂl ey ey ine biegride@ent gfa 0.5 M solution
i ’%ﬁﬂ N EScrudd ereﬁﬁﬁéd% E?ngeﬁe Rt 88 hema phy (5 100% Ethyl

starting materi al roduct via IS

sh
actiate/Haxangy aphy yld h J\éﬂ cétom (Aa@e%lalpﬁmtlwztywph%Mcgrq;ﬂuommethyl) 2
n?erhqlldgl?cyi"ﬁgggbarboxamlde as a white solid: TLC Ry= 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, 3, 2.21 (s, 3H); MS (Q1) 406.1 (M)".

Example 10 N-(4-chloro-3-(6-methylpyridin-2-yl)phenyl)-3,5-dimethylisoxazole-4-

Cl
78\
=N 0
HN
\
/ _N
carboxamide 0

4-Chloro-3-iodoaniline (1.01 g, 4 mmol) was used in procedure E with 3,5-dimethyl-4-
isoxazolecarboxylic acid (0.565 g, 4 mmol), EDC (1.32 g, 6.8 mmol), TEA (0.5 mL), DMAP (50
mg, 0.4 mmol) at 23 °C for overnight. The crude reaction was purified by silica gel
chromatography ~ (0-15%  ethyl acetate/CH,Cl;) to yield 3,5-dimethyl-N-(4-chloro-3-

iodophenyl)isoxazole-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 (CDCl;, 400 MHz) & 8.52 (bs, 1H),
7.68 (m, 2H), 7.48 (m, 3H), 2.70 (s, 3H), 2.49 (s, 3H), 2.21 (5, 3H); MS (Q1) 342.3 )",
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sol vent system 15 0: Sodi um Met hanesul finate

di spl acenent of Bromine OO R R R R NaSQ2CH3 DWF O
w@r00@028ps8 t he bromi ne starting material (leq) mMeEUSZd®1284

sodi um et hanesul finate (2eq) in DMF and heated to

120C in the mcrowave for 5 mnutes. Alternatively,

the reaction was heated to 60C in an oil bath for

several hours until conpleted. Reaction m xture was

concentrat ed under reduced 20 pressure and extracted .
Expmple hi/|  Ab@tchtaso-aripyrigén-2vlaminegphemygethitaflngigapthylrd-methylpyridine-3-

dri ed overca\Jgg)gaprﬁéé um Sulfate, filtered and

concentrated 1 n vacuo to yield generic nethyl sul fone.

P. Am ne displ acenent of Brlgm ne 74 WO 2006/ 028958

PCT/ US2005/ 031284 OO0 Y R RRNH R Br N\ R To

the bronp starting materii¥ ) was added

appropriate am ne (3e n either ®VBO or BuCOH and

stirred at room tenpenat Ne urfiN conpl ete. For |ess

nucl eophilic am nes or anilines, reactions were

forced to conpletion using m crowave /condi tions

rangi ng from 150-170C for 15 5 ni Mlitks. Crude

reacti ons were concentrated to drynesssand either

tracted with et : . :

B eiTEsnae Rt Fh ek 28 Bk Shbomamide 220 ms, 03

mrmdlg 2rediapladios (40ung, 0i48 onmoly phieis®ni Fbutdrade (66 ag P.6H mmol), Pdy(dba);

( Qe Elg,g]tﬁggﬁglbad@g% &glmg? 6.8%."&1%1’01) }19 togeneT &I lorlnL)d\i)vg’rQ Lga(%gcf% qBO °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
(CDCl,, 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 (t, 1H), 6.88 (d, 1H), 2.75 (s, 3H); MS (Q1) 407.0 )™

Example 12 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-methylpiperazin-1-yl)pyridine-3-

carboxamide
Cl

Zx
O

HN

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and N-methylpiperazine in butanol (0.5 mL). The crude reaction was purified by reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yD)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
83



RR - RSH K2CO8 Br DM S R The paranet hyl brono

benzoate (leq) was treated with Potassium (or Cesiun
w@aoborsate (1. 5eq) and appropriate thiol deriPRer/Usmos/031284

(1,1eq) in DMF (or CH3CN) and stirred overnight at

room tenperature. The DME was evaporated in vacuo and

the reaction was extract ed\with et hyl acetate 15 and
wat er. The organic | er ried over Magnesi um
Sulfate , filtered an on rabed to yield the

thiol or derivatized thiol coi und. R Oxone

xidation 0 0O R R oxone 2:1 M H200 Sff=0 S\ 20

R R Derivatized thiol (1leq) was\di ed in MeCOH

whi |l e Oxone (2eq) was seperately ved in half

the amount of water. Once all the O% one was di ssol ved,
Pt¢¢@dls@F wtab perfonmed nsdietpi(4-ehletad-(pnidin-2iyhphayeié- @&rfmﬁﬁ@hoxamlde (50

2 S b SPTAS, o Ty IS it e

pﬁm/ USPDO5/ @6312ﬁdld r &htichlong3-gmtidin-2neliphent ) @Gscbdtylaniiempyridine-3-
th E Acet T e ¢ |layer was dried over
> ﬁﬁeu%%waﬂﬂﬁfeg g/lna&?%%%:eﬁ rat ed to yield the

suI fone. 5 S Th| ol ysis of epoxides at alum na
surfaces OO RRc R

Example 14  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-morpholinopyridine-3-carboxamide

cl

Z
(@]

HN

10 0

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50

mg) and morpholine 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-morpholinopyridine-3-carboxamide as a white solid.
15 MS (Q1)401.3 (M)

Example 15  6-(benzylamino)-N-(4-chloro-3~(pyridin-2-yl)phenyl)pyridine-3-carboxamide

Cl

Z
O

HN

HN—:
20
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R R A1203, Et20 SHS R -~LOH R 10 A m xture of

epoxides (1.0 eq), thiophenol (1.5 eq) and neutra
wa@bkwaiozssss oxi de (' -70 eq) in diethyl ether waBCHUBINO®W1284

for 3 h at roomtenperature while being nonitored by

TLC. The reaction mxture was filtered through

Celite, washed with ethyl acetate and concentr at ed.

PRULduEd # ap erﬁn’rén&?@sn%@lf 4- &h&@ ARL AR QM{)I(&:QYI‘%@-&%HW karboxamide (50

acet ate ane - hydr oxysul f roduct .
mgbarf; bewthlGn«smdwta@bl (ﬂ45tni11r)l Ehegwdmeqcbomww@ipql BY ig¥¢rep phase HPLC

S RS R LR PRy R P S o o i
sHRIOMSAQ  Mlat le@IX.0 120 ' C for  2h. The reaction mixture
was cooled to roomtenperature and acidified with HC

to pH 2. The 20 resulting solid was filtered to
afford the pure acid product. U Al kylation of phenols

Eggr@\/l\éog OO?/ZC@?%%%OS 3%&%— -gls)p% O}él g ?@;glﬁlﬂ@g%uﬁ nei-3 Qarboxamlde

di ssolved in DVF (1.0 m)C\ Cesium carbonate (1.0 eq. )

and an al kyl brom de/or | iodide (1.0 to 2.0 eq.)
wer e added, and the Reagftti wag stirred at room
temperature for 18 hrs HN

7 N\

O

Proceciure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and analine 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-(phenylamino)pyridine-3-carboxamide as a white
solid. MS (Q1) 401.0 (M)".

Example 17 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-

carboxamide
Cl

Zx
O

HN

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.
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5 or 50C for 1 to 24 hours. The reaction was quenched

in water, and extracted with ethyl acetate twi ce. The
wo@e@anesosext racts were washed with wat er once, POT/URE05/031284

once, dried with MgSO4, and evaporated to a crude oil

whi ch was purified on reverse phase HPLC.

Prosedird orBrat W vietfarmegd adpias pal@ma%&da%h%a;ﬁ/@ﬁi%ﬁn@%g@methyl)'z'
m(e)thﬁilpg%h& %&%ﬁ&@(s@ P Igﬂ%ﬁ:lv%thoz-p 1ch Horlde I‘elAEﬁL 0.5 mmol,

The aniline was dissol'ved in 1.5mM)
0diMtib SHENeRrHied by Bilisa ml)chromam@aplbbﬂatse%(elh a%fﬁats/hest) to yield N-

qf or{a):go(ﬁ}glj\llélé 55! )? gg d(@nfi‘uo?o%e)hgﬁ% lﬁetﬂﬂgﬁﬁhne@']garﬁ&ﬁmlde as a yellow

omt erature for 18 hours.
sdlkie TIEERS P8 (Fa%e edhyl atedde/iixates LR Ry S 0.281@5% ethyl acetate/hexanes); 'H

W&ﬁ%é’nab%ﬁ%h ?rgPJn'lm’e&”ﬁ at By 98B\ &, i 7.74 (n, 4H), 752 (d; 1HD),

¥ S™Wer e “evapor at
790|(ind1 EBN2L 7 (s BH); mw)m/@me phase HPLC. 20 W
Amidine fornmation froman imdate RO RO R NNR HHN
0'--- HNN R R 77 WD 2006/ 028958 PCT/ US2005/ 031284 A
A0 1tdEnkve s@ﬁthéﬂioeﬁtbbeﬂufedﬁ e thllows.d 28 ge(48 /i nmedheff Bbhlovass-nitroaniline was

treated secondary .am ne 5 e
S SO o P TRR S R SRS T s s st
lEPRUESH AR hahidab@Fig. Wl%@[uﬁb@%aﬁdbdled&d’l@ °C Qﬁd glstution of sodium nitrite
purified by rever seﬁ&hase HPLC.

(813 2-496mpnel) imeemty Pl aps rdded s YorBhe?“%‘W? W@ fiiresd fpr ' hr. and
tﬁeBQ%QMJﬂgrpé(fr ﬂo@ﬂsﬁﬁn $sdide (130 g, 783 mmol) in water (520 mL) was added dropwise over

v hr keeping the temperature below 15°C. The solution was stirred for 2 hr, then extracted with
EtOAc (3 x 500 mL). The combined organic extracts were washed with sat. Na,;S,0; (2x 500 mL),
dried (Na,SO,), and concentrated. The crude iodide was dissolved in hot iPrOH (500 mL) and
hexanes (200 mL) were added. The reaction was allowed to cool with stirring and the product was
collected by suction filtration after stirring at 0°C for 2hr yielding 90g (318 mmol, 73%) 2-chloro-

5-nitro-iodobenzene as a light tan crystalline solid.

The 2-chloro-5-nitro-iodobenzene (5g, 17.6 mmol) was dissolved in 5 mL DMA in an oven dried
flask and a 0.5M solution of 2-pyridylzincbromide (53 mL, 26.5 mmol, 0.5 M in THF) was added.
The solution was degassed with N for % hr., the PPh; (0.185g, 0.7 mmol) and Pd(PPhs), (0.825g,
0.7 mmol) were added, rinsed in with several mLs THF and the solution was degassed for a further
10 min before heating to 60°C under N,. The reaction was complete by TLC in ~8h, cooled to RT,
and poured into a 1:1 mixture of EtOAc/2.5N NaOH (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 1N 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-yl)nitrobenzene (2.47g, 10.5 mmol, 60% yield)

which was used in the next reaction without further purification.
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carboxamide CI' NN O HN NNH 10 C O Procedure F was
per f or med usi ng

WoR(dnzd0r 0- 3- (pyri di n-2-yl ) phenyl ) - 6- chl or o- BeTVas190%631284
m de (50 ng) and 2-norpholinoet hyl am ne i n butanol
(0.5 nL). The crude reaction was purified by reverse
phase HPLC to yield

4%%?0- R RARL NRekSbchARE 1A 7N 04 n%‘élp Gas dis v\ﬁ&w&a i BrR1 Y35 mL), and

pyridine-3- 15 carboxani de as a white solid.
t%n@@@ 828203 ngmglxandmeaerpl(d (3mL) were added and rinsed in w1th a further 5 mLs

Eé'\%(’f})e Sglutio u91 ﬁéﬁ é)lgé/ad dﬂ'wo% i{ i)zﬁfl] ﬂe)ateg ltosga(@CNtfﬁoé %IM%EQ\%E stirred at

I ne- car o xam
66/ 3 hrZ ro?l&d WRPBR6dIDREGS PCHAUSEO0AI)03hi8 8dlution was poured into

ay(lf fg%ﬁ)? ﬁ%?@Fﬁ@ﬁan(g k/lq‘gﬁ t hd gﬁtgay %I d"}‘hezéqﬁ]lgouts), rlgyrer:lr gv%s diluted with

8- rﬁlb)l QéfdedMot 0’°@b€ﬂiﬂzﬁ@& lﬂagﬁa)\llﬂ‘glo . I@aOHTlOiO) mL). This solution was
Pur| i ed chromatogra on silica gel g 0% eth

e&t@@fegt(qufé:x a’@e%‘)d the) ccggllgpedl organics were washed with brine and d%lled over Na,SO,

afid (Q%ax‘weh OkQstRn Nl AR Qﬂ)ﬂﬁghp)félitéj |G @S cl@arI t&biiesy &dolu@¥h which was
sol | Procedure C wa rfornmed w

cpnopRtratddl torydeld 41¢h10rcbbﬂé’h1§1n}"éyb’rl)ia@i1%(1(2]12»25 PRy muyL =24 Y4yyigld) as a cream
cBBfﬁ\éoWs&HPé a@lpil a]qéas(vﬂé(c[ fn%erhegfrlééc)u@ﬁ‘ ivkth 18 fidthePpurif@ition.

was used w thout further
purification. Procedure D was performed using

6%1(?{gfmorom thyl)f"g%ethglpgnﬁneﬂ za%]dn 1 B‘Iﬁ% ' OS/ rgg% ) ’PSIZn‘fHH?} i3 mL THF was

e was i'ca
adfudodredvasy aphsplutivh 06 @%btdﬂﬁytpyadiae-aw@hmbmﬂe?ég i 9)3 yimel)din THF (15

ng'_? a{)ﬁ g: 3t h? WIF[ ogiWss itlrmd)f&h@rﬁ}lln), p%L}regi[ %to(]%tPAF rlrllj% \;v%she% P"lﬂll faturated aq.
NeBR DY f)rtrihe MEre3drgdhads baxadhiedeNas Ognandicoycentrated. The crude product
was suspended in iPrOAc/Et,O (10 mL, 1:1), stirred at 0°C for ' hr, and collected by suction
filtration to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-
carboxamide (2.04g, 5.21 mmol, 88% yield) as a white solid: TLC Ry= 0.28 (35% EtOAc/Hex);
'H NMR (CDCls, 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)".

Example 18  6-(2-hydroxyethylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-

carboxamide
Cl

HO
Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (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)".
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residue: TLC Rf= 0.42 (35% ethyl acetate/hexanes);'H
NVR (CDC13, 400 MHz) S 8.72 (m 1H), 7.84 (d, 2HO,

wQ 2006/0¢s988 1H), 7.68 (m 1H), 7.57 (d, 1H), 7.BAT/(82005/031284
3H) 733(m1H) 712(dd 1H, 2.78 (s, 6H); M

579 15 Exa
Er«ar(lma thi o&" Agh omr31(m1rlﬁu132 ylpghgméh@r(tylﬂgorsm%{hﬂgtlﬂea&%amde
mde CI dN\ / O HN W
4- Chl oro- 3- (pyri di n-2- ani e (40 nmg, 0.2 nmmol ) was
used in procedure D wh/3; 0 di net hoxybenzoyl
chloride (43 ng, 0.216 nifol) & C for 2 hours. The
crude residue was purified b)}'l criystal lization
(CH2C12/ hexanes) to yield
N- (4-chl oro- 3-(pyridin-3-yl ) pheny % 5-
di met hoxybenzam de as an off-white ssﬁ#q d: TLC Rf= 0. 30
(15% et hyl acet at e/ hexanes);'H NI\/FEac(CDC13 400 MHz) S

4%;5@0%%2%{%18)%&%0 e{cgié‘r(g%_%né (Y %%EBO(I)d\gas d]igs%l’vec? 1n7\§agérr@ mL) and acetic

abid 96 n{Id,an teated wiR pptassiviin prmafigaste (Bl1 Iﬁg—|)4 5 Bo)@t 19onBtemperature.

9 +. 25 Exanpl e . :
182 Kot YRABVENRS i g 1y A eish iy aestatn o syl water. The
oZzafiRBexaas dird (MESOWa2DMGLHRABOS R JREIT. Al(ﬁiﬁl%ﬁ@th&@ﬁﬁonemenzmc acid.
"Nl O HNS O 4-Chloro-3-iodoaniline (2.5 g, 9.88
nmmol) was used in Procedure E with

Cféné&ﬁpﬁr}iféeﬁﬂﬂeqpbﬁﬁﬁerﬁwrm&ﬁisb@%ldtmﬂhoﬁﬁndﬂh}ﬂshlﬁl&)@nzdlﬁ) a8d and 4-chloro-3-
23 C for 2 hours. . The crude teria

at
(P oeripes TS Curogn BTGRP, A SRS o vield I
@%ﬁ%@tﬁ(pk)ﬁélﬂ@eﬁ?ph&@l)w @ithoPorAEiifolyhbdnahlderas391) 440.95 (M)*.
i odophenyl )t hi'ophene- 2- car boxam de as a yel | ow sol i d.
5- Acetyl - N- (4-chl oro- 3-i odophenyl ) t hi ophene- 2- car boxam

38202 M 4-QRo AR didB§ ) bREH)-4 Rethylsulfonyl)benzamide

Cl

Z
(@]

HN

General procedure G was performed using 4-(ethylthio)benzoic acid and 4-chloro-3-(pyridin-2-
yDaniline 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 lh of stirring, the reaction mixture was concentrated, and the residue was
dissolved in ethyl acetate. The organic solution was washed with water, dried (MgSO,) 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 '
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Procedure B with 2-pyridylzincbromde (2.5 nm, 1.25
mol, 0.5 Min THF). Purified by silica gel 10
wa@ booeroegosgyr aphy (10- 100% et hyl acet at e/ hexanespCT/0S2005/031284
yi el d 5-acetyl -N-(4-chloro-3-(pyridin-2-
yl ) phenyl )t hi ophene- 2- car boxani de as el l ow so
ExamleR] = @-chprg-Aadachiorys- (pyaélétZaxl)@hﬁ’éfJéafh@l)mthIhnﬂmmthy1)
(CDC13, 4QQ0,Mdr) 8 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 (in,_11° 2.58 (s, 3H); M (Q1)
357.0 (M +. 15 Exanpl e'—
N- ( 4- Chl or o- 3- ( 3- | net hylLfdyr Nd¥n- 25 yl ) phenyl ) - 6- (triflu
oronet hyl ) -2 net hyl pyri di ne- 3ugafboxani de Cl N\ /
O HN N CF3
N- (4- Chl or o- 3-i odophenyl ) - 6- (t®4 romet hyl ) - 2- net hyl
pyri di ne- 3- car boxani de (142 ng, 0.3% 20 mmol) was
used in Procedure B with 6-nethy|-2-p§kidylzinc
brom de (1.75 nL, of a 0.5 Min THF). Purified by
silica gel chromatography (5-100% Et hyl
G%ﬁ@fﬁlaf)ﬁééd@?%a(}e&is h&dﬁbedodplNzlé(‘BOUlirﬁmmnethyl) 2-chloro—benzo1c acid and 4-

_ et hyl pyri di n- 2-yl) ph

cquﬁ(ppfyém P ilening itk o 3 Gasbloss-Y oG 2 gy 4-BOC-

amlrgn%glyg%glfﬁaﬁﬁ&ydwﬂﬁc etrdtcalds @éﬁ@f@ﬁﬂnxﬂﬂté"m‘a%{t@:@lﬁm 40trace water
81 (bs, 111), 7.95 f dd, 1H)

for 5 p{1pr toz:gylcen’qatgg tp dryniqsbto yipl d027-c}(1?fo- (ﬁb—chlozo%ipxr ’m- 2-y1)-phenyl)-4-

ME 25 (Ql) 406.1 (M+ 80 WD
(%%%Tg%gl%%ﬁ%%;b US2005/ 031284) Exanpl (eM7

N- (4- Chl oro- 3- (5-net hyl pyridin-2-yl)phenyl)-6-(trifluo
23?_1%%-*NJY('4)chl%r&?ikﬂ}}‘i'dﬂlyi-&1%h&?y1)34-@ﬁﬁ&%a{ﬂ)9&zaﬂde b Qb Nnmol) was
dliésaﬁlldedﬁhl ME (3 1L dod eatad WithbAqQH (10|ulld meratrmpldphype (St hgs|0.47 mmol),
aB% (I\_gld im I %et%%rg)%ro)ﬁ?gp a%e(lﬁél'%g,l mglplﬁg fér SRR % g huﬁfé%olvent was

ure Z I NC
efydporatgdland fiheareQdue Wdsidissdli4fd)in ethyl acetate. The organic layer was washed with 1 N

Sodium hydroxide, dried (MgSO,) and concentrated. The crude product was purified by reverse
phase HPLC to produce 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((dimethylamino)methyl)
benzamide. MS (Q1) 400.0 (M)".

Example 22  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(morpholinomethyl)pyridine-3-carboxamide
Cl

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 NaHCO;, dried (MgSO,), concentrated
and purified by silica gel chromatography to yield 6-(bromomethyl)pyridine-3-carboxylic acid.
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Purified by silica gel chromatography (5-75% Et hyl
acet at e/ Hexanes) to yield N (4-chloro-3-(5-

woreaokipbgeys i di n- 2-yl ) phenyl ) -6- (trifl uoronet hyl peRURBDSIY31284

| pyri di ne-3-carboxam de as a white solid: TLC Rf=

0.23 (35% et hyl acetate/ hexanes); 1H NVR (CDC13, 400

MHz) 6 10.62 (bs, 1H), 8.12 (dd, 1H), 7.89 (d, 1H),

6/(bRfhofih ﬂﬁ'}gridinz*%rl{oﬁgliﬁ Hid wasl&upRd tH-chiBroBR(plyeldin-2-ylaniline as

10, 2. 62 (s, 3H), 2. 8 (s, 10 3H); M5 (OI) 406.3 3

degeyibed Eimargyp@ralg procedure to yield 6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-
- N G4k 8kiQs 3- (5- met hyl pyridi n-2-yl ) phenyl)th

Y?B%%glz‘éjflﬁi}%ar boxamde C NO HNS O

5- Acetyl - N- (4-chl or o- 3-i odophenyl ) t hi ophene- 2- car boxam

i de (20 0 1 0 g : :
R R DR S RS EE sisoned i
DNISO (1 B3 trshtechwitkiR)orphling (33ed)) fiyr 1sh.| Thearegesion was concentrated, and the
o{iiok Py S Fas) u?ﬁe&é?i%lg%%y ﬁ%@@l(@?oeér%u%/e RESARRT-3-{Rridin-2-ylphenyD)-
e@tofphb InohietiypRridihe) plaboxlaynidei M @Het023ddhboxani de as a
yel l ow solid: TLC Rf= 0.25 (50% et hyl

acet at e/ hexanes); 111 NWR (CDC13i 400 MHz) 6 9.52 (bs,

Ekbthple 83 51 M-@-chldm-3-(Fyr@idh-L-)plbth)1)-4-(p$@midsn-2-yIhhdino)netB)benzamide

(d, 1H), 7.14 (d, 1H), 2.55 (s, 3H), 2.42 (s, 3H); M

(QL) 371 (M+. 20 81 2006/ 028958 PCT/ US2005/ 031284
Exanple 9 \ ./ Q
N (4- Chl or o- 3- (4- met hytpyr Men- 2yl ) phenyl ) - 6- (trifluo

romet hyl ) -2 net hyl pyri di ne- 3HEaf boxami de” G -N 0 HN-

/ \ N CF3 Procedure B was per ed with
N- (4- Chl oro- 3-i odophenyl )-6-(tr or onet hyl ) - 2- met hyl
pyridine- 5 3-carboxam de (440 ng,\1,Q mol) and

4- et hyl - 2-pyridyl zinc bromde (5 nL ofya 0.5 M
solution in THF). The crude residue sVYurified
silica gel chromatography (5-100% Eth

4-(bromomethyl)benzoic acid was coupled to 4-chloro-3-(pyridin-2-yl)aniline as described in

general procedure E to yield 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide.

4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (85 mg) was dissolved in 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
/
\ N O
HN
7 W
N N-—
o/
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acet at e/ Hexanes) to yield

N- (4-chl oro- 3- (4- et hyl pyridi n-2-yl)phenyl)-6-(trifluo
wOo c0ve 89y - 2- et hyl pyri di ne- 3- car boxam de as BCTE1085/031284

solid: TLC Rf = 0.43 (35% et hyl acetate/hexanes); 1H

NVR (CDC13i 400 MHz) 5 10.39 (bs, 1H), 8.11 (dd, 1H

7.87 (s, 1H, 7.61 (d, 111), 7.59 (d, 1H), 10 7.49

6((%0111%@%@3 ]\6@ cﬁﬂi)ro §J(Byr1d%r-ﬁ}l)1(h%nylﬁ)'ipldmé\@cﬂ@))anﬂ&ﬁ was dissolved in 1

N} c(f@Mﬁ@@n@stgre(iéorrﬂeh Wik pypethnlpipgazine JHhe mpravas cgpeepi#ed, and the
I f - -

ﬁxdgﬁgfggg Wﬁ? Flﬁ‘ d’(' gglrw ll}l;;vgrese ?l}lase {-ﬁ%@ tg "S’lfelﬂpﬁ "@m:ﬂ@ro@ (p}l'édln 2-yl)phenyl)-6

(@rotidpipeadin \I\nyl)met&prsdxdmt3marboaamlldswm¢ Ereélrcbé\ﬁ@ [QB 422.3 (M)".

acid (0.565 g, 4 mmol ), EDC (1.32 g, 6.8 mmol ), TEA

(0.5 nm), DVAP (50 ng, 0.4 mmol) at 23 C for

FamaplaRfht 4-([acetylpipkeazire by methy v/ 4 sbiloiof3-Guirithip-2syl)phery]) benzamide

gel chromat ography (0-15% et hyl acetate/ CH2Cl12) to

yield 3,5-di methyl - N-(4-¢hl oro-3-

i odophenyl )i soxazol -4 »

20 Procedure B was {per, with

3, 5-di met hyl - N- (4-ct { odophenyl )i soxazol e-4-carb

oxam de (190 ng, 0.5 mmol MNaind 3- et hyl - 2- pyri dyl zi nc

bromde (2.5 nL of a 0.5 M sol on in THF). The

crude reaction was purified b [

chr omat ogr aphy (5-100% Et hyl / nes) to yield

N- (4-chl or 0- 3- (6- net hyl pyri di n-2-yl MpHeny ) - 3, 5-di met h

yl i soxazol e- 4- car boxam de as a whi te 25 solid: TLC Rf

= 0.43 (50% et hyl acet at e/ hexanes); 1H NWR (CDC13 400

6|\ﬂ;|p)nogaegly9 N-(Apghlorg Qb(pyrld'yn ggl)mh?pyIMMqu-&grbe)gﬁmlgq_b mg) was

e

cEmanqu,t@l 1a11d the crude residue was purified by revered phase HPLC to yield 4-((4-
r I f

ag?tﬁl%/) P r-aﬁlg_l‘r%t )ﬁ@e&l‘&%} ]{/ géil %}1&&%}3 (@&Hd&g §W§I&&z£${d% MS‘ g?fjm@.l M)".

O N N HN

Example 26  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiomorpholinomethyl)benzamide

Cl

o<
HN

N 8

/

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
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NCF3 5
N- (4- Chl or o- 3-i odophenyl )-6-(trifl uoronethyl)-2-net hyl

W@R006028968 3- car boxam de (220 ng, 0.5 nmmol), PCT/US2005/031284

2-am nopyridine (40 ng, 0.42 nmmol), potassium
t-butoxide (66 ng, 0.59 qynl) Pd2(dba)3 (20 ng, 0.21
mmol ), dppf (24 ng, 0.Q42\mpl) in toluene (2.1 )
were heated to 100 . days. The sol uti on was
cooled to 23 C, dilutett Wit etper, filtered through
celite, washed wth 10 et hylHaget ate, and
concentrated. Purified by rever phase HPLC to yield
N- (4-chl oro- 3- (pyridin-2-
yl am no) phenyl ) -6-(trifl uoronet hyl\) - 2-met hyl pyri di ne-3
-carboxam de as a white solid: 1H NW&__(%IKHS, 400

MHz) S 11.53 (s, 1H), 9.68 (s, 1H), 8.05 (m 2H), 7.85

(m 2H), 7.55 (d, 1H), 7.26 (d, 11-1), 7.13 (dd, 1H),
4Qb1%ilno§rfeth b-¢a- @11(38—3((Fyrldm-yl)@'xeﬂ)ﬁ)b(eﬁzanﬁd'd) (85 MEp) (w8 Missolved in DMSO

(Nm@;r a]&(ﬂtléliee fay_ 1(}pyyrt]1 morphgln&;} )T'gﬁ éqqﬁmgn rgleugre Vs W?eﬁrﬁt&l Znd the crude
rsiud- \WLS) Bﬁ’riﬂe@ B¢ rg’vers@ asHaQXx 8t detoGlield VY @hlofd -Myri@h2-y)phenyl)-4-

Procedure F was perfornmed usin
(NDQMNGWH@ﬂWDQH¥ﬁy@$dﬂ%@%0§9§ﬁﬂahyl) 6- chl or o- 3- car boxa
m de (50 20 ng) and N-nethyl pi perazine in butanol (0.5
mL). The crude reaction was purified by reverse phase
BdRngle 28 y iM&{4dchloro-3-(pyridin-2-yl)phenyl)-4-((piperidin-1-yl)methyl)benzamide
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-nmethyl pi peraz
in-1-yl)pyridine-3- carboxan1de as a white solid. M

(Q) 408.4 (M+. 25 Exanpf!
N- (4-chl oro- 3- (pyri di/n- - enyl)-6-(isobuty|an1no)p
yri di ne- 3- car boxani dé\_83 20Qp/ 028958

PCT/ US2005/ 031284 C "N O~ N

{0

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 piperdine. 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-
((piperidin-1-yl)methyl)benzamide. MS (Q1) 406.4 M)

Example 29  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methylpiperazin-1-yl)methyl)

benzamide
cl

O,
HN
2/-\
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)".
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N-> Procedure F was perforned using

N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-chl or o- 3-car boxa
woae/0¢®88 ny) and 2- met hyl propyl am ne i n but arot/U§D05031284

m.). The crude reaction was purified by reverse phase

HPLC to yield

N- (4-chl oro-3-(pyridi n-2-yl)phenyl)-6- (i sobutylam no)p

E%(g %ﬁ&% @? 3 ]\)5(40@1[(99)5 QH}'/rgﬁn §§l)ﬂ1e¥‘§;l} § ﬂdﬁ@tﬁﬂam&@nfe@%bbenzamﬂe

N-(4- chloro 3 (pyrldln 2-yl ) phenyl) - 6- nDrphollnopyrlm
ne-3-carboxamide CI NN\ /gcO HNN No 10 'O
Procedure F was perforped ugin

N- (4-chl oro-3- (pyri di iy 2-yT\phenyl ) - 6- chl or o- 3- car boxa
m de (50 ng) and norphot¥ne T anol (0.5 nL). The
crude reaction was purified ber verse phase HPLC to
yi el d

N- (4-chl oro-3-(pyridin-2-yl)phen 6- pnrpholinopyrim

ne- 3- car boxanm de as a white solid. M5 (Ql) 401.3

(M+. Exanple 15

6-(benzy|anino)-N—(4-chIoro-3-(pyridin 2- yI)phenyI)pyr

i di ne-3-carboxamde C "N 0 HN g HN. 20 g

Pyorodiy 5B Y88 UpETIoLESPBIssPOS T Aaninompildhenrale peifl48 me) with 4-chloro-3-

(PRIdRE-YBhilMRI (B9mg). The crude reactlon mixture was treated with TFA (1 mL) containing
ﬁﬁ zﬁoro gﬁdrldln 2-yl ) phenyl)-6-chl or o- 3- car%

W@@nf{us@ of pgier hb@hezvpcéw FEXTRIS V3B paerated tayigld)- (arpfimethyD)-N-
@{dgﬁ@ A 6REh O )RSyPYEILbRE by reverse phase HPLC to

6- (benzyl am no) - N- (4- chl oro- 3- (pyri di n-2-yl ) phenyl ) pyr

4I %&%@gﬁpﬁ@@g&gg (ﬁﬁmﬂl-wl')ﬂh%nyl)%eﬁzglnﬁcg (S(Migs @39 didbRed in DMF &
IN:)( dandhltepted 3 v(lmyrAdDIﬁ Z16/1 Pphe nylra)forela(dph@lnw(éﬁin mg) pyqnd sodium
trlace{(]) boro%?crin (El‘% %g) for 16 h. The reaction mixture was concentrated, and the crude

residue was dissolved in ethyl acetate and washed with 1 N sodium hydroxide, dried (MgSO,) and
concentrated. The crude product was purified by reverse phase HPLC to yield N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-((dimethylamino)methyl)benzamide. MS (Q1) 365.0 )™

Example 31 N-(4-chloro-3-(pyridin-2-yl)phenyl)-3 -[(2-methylpropyl)aminosulfonyl]-

benzamide
Cl

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-

yDaniline (28 mg) to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-[(2-
methylpropyl)aminosulfonyl]-benzamide. MS (Q1) 444.0 o™
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C"N O HN\N HN 10 Procedure F was performnmed using
N-(4-chl oro-3-(pyridin-2-yl)phenyl)-6-chl oro-3-carboxa
wore@e/0tH88 ny) and analine in butanol (0.5 nlL)PCTN82005/031284

crude reaction was purified by reverse phase HPLC to
yield

N- (4-chloro-3-(pyridin-2-yl)phenyl)-6-(phenyl am no) pyr
Ekzﬁlﬁ}ﬂ@ﬂ?’ car (Q Qﬁl@fﬂ ﬂ?yﬁﬁm@ YWHLES)1)-BQI-thSkphd¥iay [s(Hny BdtnAdmide

N—(4 Chloro 3 (pyrldln 23

) - 2- met hyl pyri di ne-

Procedure C was perf dK ;

1-chl or o- 2-i odo- 4- nltrobenzew (283 ng, 1 nmmol) to

produce 4- 20 chl oro-3-i odoanil g which was used

wi t hout further purification. 4!5?edure D was

performed with 4-chloro-3-iodoan] ;qg—“%ZS my, O.889

nol ) and 6-

(trifluoronethyl)-2- nethylpyrldlne 3-carbonyl chloride

(237 mg, 0/93 mol, 1.05 eq) at 0 C for 30 m nutes.

PIJE@du?é' HA@as'p @1%1?“&@ td\esupRUI- dcfllbﬁﬁulmﬁymbdnk&@ a@@ kith morpholine to produce
ronatograp (2- 500/p 25 acet at e/ hexanes to

4S(mgtphohnosulfamoyl)benzmc acid whlch was purified by reverse phase

N- (4- chl or o- 3-i odophenyl )-6-(trifl uoronethyl)-2-net hyl

pyri di ne-3- carboxam de as a white solid. 85 WO
PROOBIOBIDS asqdcctr/cmm@%mallozwulfm@sd&awec agidyyigh 4-chloro-3-(pyridin-2-

yﬁgn(l{ rf?or i | A ()I?Jlﬁe €4 ch(L)or r(}lpyﬂdﬂlo?.r 36 r})élenyl? -4- (4 morpholmylsulfonyl)
bmahhykﬁMSK@[h§83{&Brboxan1de (88 ng, 0.2 nnDI) MAth
2-pyridylzinc bromde (1 n, 0.5 mol, 0.5 Min THF).
Purified by silica gel chromatography (10-80% et hyl

Eaaeplate/ hek@nakyo-8-@pyyridel-2tyhphenyl)-3-(4-morpholinylsulfonyl)-benzamide

phenyl)-6-(trifluoronethyl
amide G "N O HN N CF3

Ci

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]sulfonyl]-

benzamide
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(4-chloro-3-(pyridin-2-yl)phenyl)-6-(trifluoronethyl)-
2- et hyl pyri di ne- 3- carboxam de as a yellow 5 solid:

wabk@emesosH. 28 (35% et hyl acet at e/ hexanes); TLOPE/ESDIR@31284

(35% et hyl acetate/ hexanes); IH NWR (CDC13, 400 MHz)
8.88 (bs, 1H), 8.41 (d, 1H), 7.96 (dd, 1H), 7.74 (m
4H), 7.52 (d, 1H), 2 1H), 2.75 (s, 3H; M
(QL) 392 (M+. An al a /% synthetic procedure is
as follows. 759 (435D ] chloro-5-nitroaniline
was 10 added to a solutionHyfXwater (600 nL) and
conc. sulfuric acid (60 nL) in L 3-neck flask

equi pped for mechanical stirri The sol uti on was
cooled to 0 C and a sol ution of sgdiymnitrite (34.2
g, 496 mmol) in water (130 m.) m@@gand%d slowy. The
m xture was stirred for '/z hr. and h@n a sol ution
of potassiumiodide (130 g, 783 mmol) in water (520
m.) was added dropwi se over '/z hr keeping the
PtRBRNLS 3 Livae Ilikefoﬁn\édlﬁCcod[)ﬂbe Agclorbsubfonyifbensid Beié dwitlokthanolamine to

reis R L AT et AT BT ese FLC
Na2S203 (2x 500 mL), dried (Na2SO™4), and

concentrated. The crude iodi de s isso] ved .in hot
Prqopdrr (G OWRSEFPd afdeouRkx 4Ry FOUeF hlﬁqufawg?f beggrie etdriyith 4-chloro-3-

(hFRE-PhaniaR al 449\/\6% $Ho c@ol ybih Syi4&nidre-3apgtidike-yl)phenyl)-4-[(2-
product ' was | ect suction flltgatlon after
s yerygermnolE eyl bmarrd MBIy F0g MBts mol . 73%
2-chloro- 5-nitro-iodobenzene as a |light tan
crystalline solid. 20 The 2-chl oro-5-nitro-i odobenzene
Exagple 37. 6 Mtfothjoro@d<pytidinsy Nehgnyh3-§2 iy dipxapethybamepotpybpnyl]-
dried flagk.and a 0.5M solution of
2-pyridyl zincbromde (53 nL, 26.5 mol, 0.5 Min THF)
was added. The sol uti of\nas degassed with N2 for V2
hr., the PPh3 (0. 18¢ pl ) and Pd(PPh3) 4
(0.825g, 0.7 nmol ) \wg addedy rinsed in wth severa

10 min before heating to 60C up roh@ The reaction
was conplete by TLC in -8h, +0 RT, and poured
into a 1:1 mxture of EtQAc/?2. hHﬁFh{gOO m.). This
solution was stirred for 10 nin, passed® hrough a

course fritted filter containing celite to renmove the

SO|Id nd thep exjracte CS_wer he :

ERRER T O heps GO P e 4B PR ACO TR chhanolamine to
| nedhyaepigetpisulfamyiienivis £idekikiewhs @eified byelérsdgihate HPLC.

(1 x 200 nmL). This was used to suspend the crude

product, 30 which was extracted with IN HO (1 x 200

Pidoedide XG 108 Tled- toT BupkOBiR2-RRG0/6H @Mﬁanﬁ;&bb@@&ls AORY &ith 4-chloro-3-
cooled to OC, diluted Mﬁth Et QAc (250 nl), Wél‘gade
n-2-yl)phenyl)-3-[(2-

(paisin2-whamlineoN MAoH 1200 L) . YigH| s - é"oﬂ}}?%rﬁp
@&Bﬁea{y@)qmn{oﬁal e MaRHSndidY BIS d(@q 12y @p*w th Et OAc, and

he conbi ned” organi cs were ried over Na2SO4 and
charcoal Wth stirring. This solutlon was filtered

e R

nmol , 60% yi el d)
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35 which was used in the next reaction w thout further
purification. 86 WO 2006/ 028958 PCT/ US2005/ 031284

wd2@hlozs9ss 3- (pyri di n-2-yl)nitrobenzene (1.47g, PEI/RS2005/031284

nmol ) was suspended in EtOH (35 nL), and the SnCl2
(3.87g; 20.4 nmmol ) and cogc. HA (5 nmL) were added and
rinsed in with a furt s EtOH The sol ution was
pl aced in a 40C oil ' heated to 60C. The
solution was stirred 1'/2 hr., cooled to
RT and diluted with 1 N HO HNB0 1nL). This sol ution
was poured into an Et20 1 N H(J xoR@bion (100 nmi: 150
nm.) and extracted. The aqueous srowas diluted with
Et OAc (250 nlL), cooled to 0C, and ma asic with 10 N
NaOH (50 nmL). This solution was ext ed (Et OAc,

2x), and the conbi ned organics were washed with brine
and dried over Na2SO4 and charcoal. Suction
filtration through celite gave a clear colorless
Pswbdiré Brvasthechmgdsto Izgurd@%gﬂm‘vsatfwl)tb@myicacai with piperazine to produce

R L

was used in the next reaction w thout further

et by Bid chgres AR R gme gy ecid vith 4chloros-
(Sldar2-gigan{line68g, (B0O51 mpgrol Yo i ryidd nLNq(HEhMHB3-(m/dd'meﬁ-yl)phenyl)-3-(4-

npraplng ey Epetaie s 000 4710 5 (1. 214 5. 03 mmol)

in THE (15 15 nL) at OC. The solution was stirred for

10 min., poured jnto EtOAc an he | t aturated .

Egbie A HOR s el R PP I e O igamice
(Na2S04) and concentrated. ¢[he crude product was

suspended in i PrQAc/ Et 1 , 1:1), stirred at 0OC

for 1/2 hr, and coll eche ctBon filtration to

yield BN

N- (4-chl oro-3-(pyridin-2-yl)phenyy)<6-(trifluoronethyl

) - 2- et hyl pyri di ne- 3- carboxant 04g, 5.21 mol,

88% yield) as a white solid: TLC B.28 (35%

Et OAc/ Hex); 20 1H NMR (CDC13, 400 M0 S 8.88 (bs,

111), 8.41 (d, 1H), 7.96 (dd, 1H, ™. 74 (m 4H), 7.52

(d, 111), 7.22 (m 1H), 2.75 (s, 3H); M5 (QL) 392

(M+. Exanple 18 e . 9-chloro-4
Roqegurpyar Wasy apad o rFomRls -0 {Psidin-ZyPainey (30. 518 gngp2-chloro-4-
RAMIB¥AY GRS 3- ak@r bgX agiodceCl 2-chi¥ro-f (4 ofd-Nipyridia-2HDphenyl)-4-

(methylsulfonyl)benzamide. MS (Q1) 421.0 (M)*. The product was then dissolved in 1 N HCI
solution followed by freebasing with 0.5 N NaOH solution (pH to 11). The resulting precipitate was
filtered and vacuum-dry.

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 HCl salt is washed with
Et,O (or alternatively with MTBE). This material is freebased using EtOAc/aq NaHCOs; 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
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Procedure F was perfornmed using
N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-chl or o- 3-car boxa
wore@e/0tH88 ny) and et hanol am ne i n butanol (0.BCTI¥2005/031284
The crude reaction was purified by reverse phase HPLC
yi el d

al@o pez dispétied sty distiladamaterdplawed 4y direbasine ity T NN sz, (pH to 11)

as a white solid. Ms (Ql)

@fgg_%ﬁ% %ﬂi}a&%{s %r?ﬁ’%\o&%%g 58058 PCT/ US2005/ 031284
Exanpl e 19
N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(trifluoronethyl
sul fonyl )benzamide C1 NN\ / O HN OO F3C

5  Edanftle 3§ | uUr(éwbkohst {ihridinSeyhnbeny el (1d-1. 240 izrgl-1-0Doyridinsty
was di ssol water (2 nL) and acetic acid (4 nl)
and treat € potaSS|un1Pernanganate (711 ng, 4.5

nmol ) atroomtemmr&ure 5 The reaction was all owed
to stir for 16 h, dil et hyl acetate and
washed with water. The\ (ga | ayer was dried (MySO4)

and concentrated to yield HN
4-(trifluoronethyl sul fone)benzoic
procedure G was perforned using
4-(trifluoronethyl sul fone)benzoic

\égoxa e

id. General

i d and 4-chl oro- 3-
(pyridin-2-yl)aniline. The crude re ‘ﬁlon m xt ure was
purified by reverse phase HPLC to vyi PH N 10
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(trifluoronethylsu

| fonyl)benzam de. M5 (Ql) 440.95 (M+. Exanple 20

PRcEdr S Bl s Q!Sé?d’ ’\tf R:)Sﬁ;blg Mf&h@r(yﬁ I;@’h@iﬁ}d 91)aﬂrh(1@ (Wlhﬁ)ﬂnfd(ﬂ%ll[{) 12,4-triazol-

enzam e a nera roc
0 1oprskcuac 84 BUREHI G BanDe @V dRheryD o151 2 4-triazol-

[ wht ne to produce
1@)?9111&560%?%&@%%?)&%IPIS%QM?ZIEM rzenyl )-4-(ethylthio)benza
m de.

Example 39  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-[(dimethylamino)sulfonyl]-benzamide
Cl

Z
(@]

HN

15

Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (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)

20
Example 40  N-(4-chloro-3-(pyridin-2-yl)phenyl)-5-(methylsulfonyl)thiophene-2-carboxamide
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A sol ution of
N- (4-chl oro-3-(pyridi n-2-yl)phenyl)-4-(ethylthio)benza

wore@e /08988 ng, 0.11 mmol) in 20 MeCH (3 nl), cpol/es2008031284

0O Cwas treated with oxone (133 ng, 0.22 nmol), and
the ice bath was renoved. After |h of stirring, the
reaction mxture was concen rated, and the residue was
di ssol ved in ethyl acg he or gani ¢ sol uti on was
washed with water, drived B S(O4) oand concentr at ed.
The crude reaction m xture wasn-plrified by reverse
phase HPLC to yeild N-(4- 78 o

chl oro-3-(pyridin-2-yl)phenyl)-4 bsul fonyl ) benzam
ide. M5 (Ql) 401.0 (M+. 25 88 WD 20Qg/ 028958

PCT/ US2005/ 031284 Exanple 21

2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-((di nmet
Pm&:cﬂﬁ@ ng) Neidhyistd ReENERBledes-Glioro- S%y@m-Wl)mﬁimeN (49 mg) and 5-

General procedure G was used to cou
(methBextfoarhthiopkenprytcpboxydis| afid-tp eﬂ?@ﬂcé 1&1&4 ghlagqe-Gpyridin-2-yhphenyl)-5-
e o P ey ) - 4- (BoC
am nonet hyl) - benzam de with . The crude reaction

m%l%I 4?0%%1:0% }Ir(am- ﬁ&}ﬁ’l@%l} nK ?énﬁnc‘/@fffﬂgl) HeRFamtdd

cen rat ng to ess to yle

(am nomst hyl ) - benzam
2-chl oro-N-(4-chl oro-3 y n- -yl ) phenyl ) - 4- (am nom
et hyl ) benzam de (80 ngy o ' '

par af or mal dehyde (43 ng, 0.47 m and sodi um
tri acet oxyborohydride (125 ng, 0.59 mmol ). After
stirring for 16 h, the sol vent vvaso//sx\e\‘}'?;?por ated and the
resi due was dissolved in et hyl acet &de. The or gani c

| ayer was washed with 1 N 15 Sodi um hydroxi de, dried

4 d trated, T
R0 1 BEA L i, TR LR, PERIUEIIS G0 me) et
chbﬁk}lb@ﬁané‘dul(f&raﬁliﬂeo k0 pBodupy rV-(hi-chl @ o3+ pyiiemsHy)) pibny1j-di(aeinosulfonyl)-
hyl %’BJ el\’Pﬁ h%’g'g)o G\Bgnzam’ de. M5 (QLl) 400.0 (M +.

N- (4-chl oro- 3-(pyridi n-2-yl ) phenyl)-6-(norpholinonet hy

I ri di ne- 3- car boxam de s .
Ex)aurr)lgle 42 2,6- dlchloro-N (4 ch?oro-?:-(pyridin-2—yl)phenyl)pyr1d1ne-3-carboxam1de

Cl

Z
(@]

HN cl
7

cl

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 QD
378.1 (M)".

Example 43 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
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c "N O HN\NNOZ20 \--/ 6-nmethylnicotinic acid
(100 ng 0.14 mmol ) was dissolved in 10% AcOH benzene

W@ 2o0ai0289880d treated with NBS (117 ng, 0.18 nmpti/uszeds/o31284

benzoyl peroxide (18 ng, 0.07 nmol). The reaction

m xture was heated in a seal ed m crowave reactor at
120 C for 1 mn. The reaction mxture was 25 dil uted
with ethyl acetate, washed @ th saturated aqueous
NaHCO3, dried (MyS04), rnated and purified by
silica gel chromatography/to el d
6-(bronnnethy|)pyridine-éﬂcarbgﬁ (fccgcid. 89 WO
2006/ 028958 PCT/ US2005/ 031284

6- (br omonet hyl ) pyri di ne- 3- car boxy
to 4-chloro-3-(pyridin-2-yl)anil
general procedure E to yield
6-(bronnnethy|)-&%$4-chloro-3;(p¥ridLn-Z- L
Pydcy e yiap [B‘%di te couplext-ehleB 3 X a1t dis2-yhaniline (50 mg) and 2-chlorobenzoic acid
6- I Wil = 45 NG h9-vd); b&izAnids. ny3 ) .
R T S ZaphaDrchide 513 fomEy 1 ey
treated with norpholine (33 uL) for 1 h. The reaction

E\g%n%}?lg gpee W-%L?cth?o%-ﬁ%@%id%%ﬁﬁl?%ﬁ%&%ﬁﬁ%ﬁ%ﬁiﬁ@ca%UxEMd@ d

acid was coupl ed
s described in

ever se phase
N- (4-chl oro-3-(pyridin-2-yl)phenyl) -
6- (nor phol i nonet hyl ) pyri di net 3- car boxani de. M5 (Q)
409.3 (M +. 10 Exanple 23
N- (4-chl oro- 3- (pyridi n--yHfhepyl )-4-((pyri m di n-2-yl

am no) net hyl ) benzam de <1 "NTQ N NH ~Y-N N
4- (br ononet hyl ) benzoi ¢ aci d was™couplfed to
4-chl oro-3-(pyridin-2-yl)aniline scribed in

Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 2-fluoronicotinic
acid to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-fluoropyridine-3-carboxamide. MS (Q1)
328.1 (M)".

Example 45  N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-methylthiophene-2-carboxamide

cl

Z

O
HN

/J S

Z
Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 3-methyl-2-

thiophenecarboxylic acid to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-methylthiophene-2-
carboxamide. MS (Q1) 329.0 (M)".

Example 46  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-5-(methylsulfonyl)benzamide
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15 general procedure E to yield
4- (bromonet hyl ) - N- (4-chl oro- 3- (pyri di n-2-yl ) phenyl ) ben
WQ 2006028958 PCT/US2005/031284
4- (brononet hyl ) - N- (4-chl oro-3- (pyridi n-2-yl)phenyl ) ben
zam de (85 ng) was dissol%gd in DMSO (0.5 nL) and
treated with 2-am nopyridine (59 ng) at 150 Cin a
seal ed m crowave rea m n. The reaction
m xture was concentr ates, 2/ the crude residue was
purified by reverse phase 20 HBPKC t o produce pure
N- (4-chl oro-3-(pyridin-2-yl)phen -%;%(pyrinidin-z-
Me

yl am no) net hyl ) benzani de. Ms € (M +. Exanple
24

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-((4-nethyl pi pera

zi n-1-yl ) nmet hyl ridine-3- carpoxam de. Cl .. " O, KN, o
et s e B W S0u o SZHEE BeYT Doy blpp et 2chloro-
(ﬁedtﬁziafemnﬁsﬂgyio)c Nagid- abl graud ( pgghbdﬁ-ﬂf{@;ﬂ_ﬂbxﬁgﬂqmgy-ﬁwﬁ)phenyl)-5-
I di ne- 3-car boxa ved in 0 an
(§T$¥$%§mﬂgﬁn¥mﬂg%gﬁﬂﬁﬁsﬁgkﬁagbrperazine. The reaction

was concentrated, and the crude residue was purified

by reverse phase HPLC to_yjeld .

Enpale 61 oGl A By B Ko 2 DAl opetpylsilfonyDbenzamide

((4-nmet hyl pi perazi n-1-yl ) nmet hyl) pyri di ne- 3-car boxam de

as a pure product. M5 (Ql) 422.3 (M+. Exanple 25

4- ((4-acetyl pi perazin-1-yl)nethyl)-N-(4-chloro-3-(pyri

di n-2-yl ) phenyl ) benzam de NNO HN O 10

6- (bronmonet hyl ) - N- (4- ¢hl prg (pyridin-2-yl)phenyl) pyr

i di ne- 3-car boxam de (§—Nng) was odi ssolved in DMSO (1

m.) and stirred for 1 h with #M-&cetyl pi perazine. The

reaction mxture was concentrat gdy &ng, the crude

resi due was purified by revered Yhs éﬁ%bLC to yield

4- ((4- :
Pacetiyrk G way wzd o douple)4reitléryi3)(pvidint2-yhardking- @d (Goymethgnesutfonyl)benzoic

B DRI N PEAF TG ridYB2 ( Hiten3: hethMhdifonylybenzamide. MS (Q1) 387.2

)"

Example 48  2-amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide

Cl

Z
(@]

HN NH,

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 QD
3252 (M)".

Example 49  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-methoxybenzamide
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15 Exanpl e 26
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(thionorpholinom
wetdgloysnzamide C "N O HN NS 20 PCT/US2005/031284
4- (brononet hyl ) - N- (4-chl oro-3- (pyridi n-2-yl)phenyl ) ben
zam de (85 ng) was dissolved in DMSO (1 nL) and
stirred for 1 h with thignonpholine. The reaction
\

m xture was concentratgd, )-ax he crude residue was
purified by reverse pha L& t ooyi el d
N-(4-chloro-3-(pyridin-2-yl)p ) - 4-

(t hi onor phol i nonet hyl ) benzam de. (Ql) 424.0 (M +.

25 Exanple 27
N- (4-chl oro- 3- (pyridi n-2-yl ) phenyl) ~\4- (nor phol i nonet hy
| ) benzam de 91 WO 2006/ 028958 PCT/ J52005/ 031284 ¢
"N O HNNO
4- (bro t - - - 3 I AL D2 ic aci

A e R A
psidireer 6 (h-¢hidaro-B-(hy riddin-P-y hplrepid# omeshox Theazandde MO P4t U (M)
was concentrated, and the crude 5 residue was purified
by reverse phase HPLC to yield
Ekhrfigle 60 0 nNBbeBzy(113yuhi calo-A-(Ryriginy Bhgthiakgl-24amine
(nor phol i nonet hyl ) benzam de. MS (Ql) 408.4 (M +.

Exanpl e 28

N- (4-chl oro- 3- (pyri di n-2-yl ¥phenyl ) - 4- (( pi peri di n-1-yl
) met hyl ) benzam de C1 7 0/ 10 ZNO
4- (brononet hyl ) -N-(4-c q( o- §¢@ i di n-2-yl)phenyl)ben

zam de (85 ng) was dissol ved iny (1 nm) and

stirred for 1 h with piperdine. Th action m xture

was concentrated, and the crude residue was purified

by reverse phase HPLC to yield

A\sditiog Rl X BroroadyyT)psidine hydrghieidy ()004ng, 236 mmol) in ethanol (2 mL) was

i peridin-1-yl)neth benzam de. MS : +, 0
tr(egtre)d pwi’ch 1-benzy1—¥-t12iourea y(g(} mg, O.gﬂ mmol). l(hgl'gesﬁgr?g A}'lelqol\\/fg solution was
concentrated, and the crude residue was purified on reverse phase HPLC to produce N-benzyl-4-

(pyridin-2-yl)thiazol-2-amine.

A solution of N-benzyl-4-(pyridin-2-yl)thiazol-2-amine (60 mg, 0.23 mmol) in DMF (2 mL) was
cooled to 0 °C and treated with N-chlorosuccinimide (33 mg, 0.25 mmol), and the reaction mixture
was allowed to warm to room temperature. The solvent was evaporated, and the product was
purified on reverse phase HPLC to produce N-benzyl-5-chloro-4-(pyridin-2-yl)thiazol-2-amine. MS
(Q1) 302.2 (M)~

Example 51  4-chloro-N-(3,5-dimethoxyphenyl)-3-(pyridin-2-yl)benzamide

Cl
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Exanpl e 29
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methyl pi pera
waowed2805§ net hyl ) benzamde G "N 0 HN /_\PCNUB02S031284
4- (bronnnethyl) N- (4-chl oro- 3- (pyridi n-2-yl)phenyl ) ben

zam de 5 nmg) was dissolved in DVS

Asolutierd ?‘B]’OHP heliprobenaeie Aif Q%e%iﬂrfémolfﬁ@maf@ﬁlaﬁvas treated with
Pg% S@m‘é’aﬁl %ﬁkﬁ%ﬁﬁfﬁ’ﬁg GAN Qh‘?nm&l; %ﬁr §tBRhEHHe raBfon mixture for

reverse phase HPLC to yie
5 |\n1(143,@-ﬁinmﬂ;§>xg angdipe (S mg ﬂ)ﬁp)@h@h V) ad4ied and the reaction was stirred for 16

glil %EC?‘,\X( Irrﬂktggr%dgg%%ﬂ%s 2)(451 %O%fgg\g%%%ggiﬂgghmiﬁ 0.1 N sodium

hizdeaxipé end3Brine, successwely The organic layer was dried (MgSO;) and concentrated, and

chl o
B T
used to coupl e BOC-4- (am nonet hyl ) benzoi ¢ acid (48 ny)
anilin .
it Bl SR R ek e, %ESK% rrHle 05 Mz
pgeBllAnddidngde (2. ARG )20 Urehed OflthV\Bd(BPh)i)o (201mg OT02emmol). The reaction
n&;gt?%:f%/q%&%tﬁm u; % acsga ec{3 Rli)e ?or% mm i a mlgrowave reactor. The resultant
sb 1kt Ay @tued (it Etﬁylﬁrcaawah@ hashet Mamrzani ﬁ&mmﬂ@'dromde and then brine.
Tilarﬁ?g@g?ggér%;s) Wgcl-gi( é\ié%f%gﬁspé?gémsd% @ng ﬁ]{e) %%Herr]égd)ue Wwas partially
phﬁﬁ@f %9 Miidah g AC b h k&b ahy P@Jeaﬁ-@ﬁlﬂﬁl-ld—(ﬂ”ly dﬁ—’neﬂﬂaﬁyﬂl‘@ﬂyl) 3-(pyridin-2-
and sodi um %rl acet oxybaor ohydr.i de (125 faor

Db aie DROPBFRIE i Seviad POIHAERE PaEetse B WL S L) 369.1 (W'

resi due was dissolved in ethyl acetate and washed with
1 N sodium hydroxide, dried (MJSH4) and 15
Fxemple A2 r atMets-Grhs(Eitluawms iy Bpksny Drsapybi-lilpred-(pyridin-2-

reverse p Iénd © yield N (4-chloro-3-
(pyri di n- %@%Zuﬁenyﬁt (édl nmet hyl am no) et hyl ) benzam
de. M5 (QL) 3650(|\/p+

/
\N
HN

CF;

F3C

A solution of 3,5-bis(trifluoromethyl)hydrocinnamic acid (1.0 g, 3.5 mmol) and TEA (0.46 g, 4.5
mmol) in THF (16 mL) was cooled to —40°C (ethanol-water/dry ice bath). To this mixture was
dropwise added isobutyl chloroformate (0.56 g, 4.1 mmol) and stirring was continued for another
1.5 hours while the temperature of the cooling bath was maintained between —40 °C and -20 °C.
Solid NaBH; (0.53 g, 14 mmol) was added, followed by H,O (1.3 mL). The cloudy mixture was
stirred overnight while warming to room temperature. After concentrating in vacuo, the residue
was partitioned between ethyl acetate and water. The aqueous layer was acidified to pH 1 with
37% HCI and extracted with ethyl acetate. The combined organic layers were washed sequentially
with saturated NaHCOs, and brine, then dried (MgSO,) and concentrated. The resulting oil was
purified by flash silica gel chromatography (6:4 ethyl ether-hexane) to yield 3-[3°,5°-
bis(trifluoromethyl)phenyl]-1-propanol.
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Exanpl e 31
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-3-[(2-nethyl propyl

wO av0z988 f onyl ] - benzamide C1 "N O HN 20 HACT/US2005/031284
Procedure H was performed to couple

(chl orosul f b d th - b I '
Loy et o SN Sl A 24040 e
wWRH difsbREd ByCHRVE(SRLPAas®RolsR k02 5T Ifﬂheﬁ}ﬂﬁmﬁlﬂmﬁ (W&Sg 4.8 mmol) was

used to couple 3-(sec-butyl sul fanmoyl) benz

addedtin Bes- @rt(qﬁly PYedithe - The l}la&ﬁ}r? Wﬁ%est{rlfé 2hgyC £ O @.I@Pd theb Jituted with
p%t&nh (?6] L5 ‘%nc? s%(tpNEHQO?G% n)ﬂL) pﬁﬁrh)jhéong ia[yérzwas ses)arated and washed with

propyl ) am nosul benzam de. M5 (QL

444,
e aferbad Q@%nwzg%@o wezcosd (48304 an@%wﬁrt@teﬁz The residue
] lLor | - | %
1 SR R Shnf [0 el b3 7 o
tir BIBe Gulvig(triflusesnetienpbenyHd -tremeuuenshe
4- (chl orosul fonyl ) benzoic acid w th norpholine to

produce 4-(norpholinosul fanoyl)benzoic acid which was
4pdhtoird- Beﬁ -fyyidyméins e (ph amg, HPOSC. mphc ey £’ -Bs(iaguanereghyl)phenyl]-1-

to cou rphol

b&on&q;?ro(gglbe @ﬂ ré%) ; I18m1nno 1 lf%zan? ?ﬁnr?éé’ (q)gli%hl% )Gi?ﬁi/ﬂ“é gnL) was stirred at

lhb"(%\iéh‘hglﬁ OFh3-reqmyibh (ihlxtuﬁ -wis plklfﬁeyl |vx)1t-h41N HCtrCaqplmﬂ iertydeed with ethyl
10 .benzam.

LA s e 1 (O AShule 10 L8 s

ThE onydridebengadm deurifieh NNbyO  pbspédative HPLC to  yield  N-(3-(3,5-

bis(trifluoromethyl)phenyl)propyl)-4-chloro-3-(pyridin-2-yl)benzenamine.

Example 53 N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
Cl

F3C— />—<E E>
\ N O

HN )
7
CF,

N-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (~ 0.5 mmol) was used in Procedure A with S-trifluoromethyl-2-
bromopyridine (113 mg, 0.5 mmol). Purified by silica gel chromatography (5-50% ethyl
acetate/hexanes) to yield N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white foam: TLC Ry = 0.30 (15% ethyl acetate/hexanes); MS
(Q1) 460 (M)™.

Example 54  N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-yI)phenyl)-4-
(methylsulfonyl)benzamide
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O 15 Procedure H was performed to couple
3-(chl orosul fonyl)benzoic acid with norpholine to

w@ewdozsss 3- (nor phol i nosul f anoyl ) benzoi ¢ aci d pIT/TR2005631284

purified by reverse phase HPLC. Procedure G was used
to couple 3-(norpholinosul fanpyl)benzoic acid with
4-chl oro-3-(pyridin-2- yI i Plne (25 nmg) to yield

N- (4-chl oro- 3- (pyrldlﬂ ) - 3- (4- nor phol i nyl su
| fonyl)- 20 benzami de. 1) 8.1 (M+. Exanple 34
N- (4-chl oro-3-(pyridin-2-yl)phenyl)44-[ (2- hydr oxyet hyl
) am no] sul fonyl]- benzam de 94 WO 2 / 028958

PCT/ US2005/ 031284 C "N O HN S~ O OH Procedure
H was performed to couple 4-(chloros o anyl ) benzoic
acid with ethanolamne to produce %0

-(2- fa [)b d whi ch
bRt Ak diqpi%fo?%fp?&éwu%?@t&mmenzamlde
b ac
6471 @ngfrag%éa% % yl?llf’g{cgd%ﬂ\h*{ h%" oro%ﬁﬁ I%?r%lfngpvlldéﬁleo(%g mg, 1 mmol).
?\pr(ﬁgd bl sibicgd cblpy;atogxaphﬂ(-Oy]lOVpatbewyé/bhcltﬂle][o(Iﬁfhane) to yleld N- (4 chloro-3-(5-

?x VV?JO%% gﬁ}@ég&(ﬁ@-yﬁbﬁenw) an(Yne hyggl? eql%amlys e as egj\??ute solid: MS (Q1) 455

4-chl or o- 3 (pyridin-2-yl)phenyl)-3-[(2-hydroxyet hyl
)an1no]su|fony|] benzamde C "N O HN O HN--\

\  H
Example 55 N-(4-chloro-3-(5-chloropyridin-2-yI)phenyl)-2-methyl-6-

(trifluoromethyl)nicotinamide
Cl

Cl\

Z

O
HN

7 N

CF,
5-chloropyridin-2-yl trifluoromethanesulfonate (4.12 mmol) was used in Procedure I with
trimethyltin chloride to yield S-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
acetate/hexane) to yield N-(4-chloro-3-(5-chloropyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white solid: TLC Ry = 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

CF,
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Procedure H was perforned to couple
3-(chl orosul fonyl)benzoic acid with ethanolamne to
wasooenesdsce 3- (2- hydr oxyet hyl sul f anoyl ) benzoi creriug2005/031284

whi ch was purified by reverse phase BPLC. Procedure G
was used to couple 3-(2-hydroxyethyl sul fanpyl)benzojc,
63@1@%1%—%&%@@@@%9%%@@@ (4-12 9o hws ysebin Faecedys I pgh

i i 722 ol (el |)}fyﬁ}zﬂ - ‘Bnd drdde material (~
%@%ﬁ%&%@ﬁf;ﬁ‘g%ﬁgfﬂﬁﬁ?%ﬁi,fﬁ“?%%%ﬂz’gm il B (G g ¢4 mmeD

sed ipBroEsdarepk avith @-(4-chloro-3-iodophenyl)-2-methyl-6-

Wakp

4- - 3 iAjn-2-yl ). Vehoes 3a1(A i F3V.
(s BoftghRcalsb i S SRaR S SRR B 3l
a@itaté/Nixa@) té-feidOV-(4adlores d6-elbllaropyidimd vy Dpleany b2 resihyl -
c le 3-(chl.orosul fon \NZ Q] ci b do ' | )
FRBBa bRt A RHHEILE e o g Rl rBUREEARIBRnes); S
(@t) 6\iych was purified by reverse phase HPLC. 5
Procedure G was used to couple
3- (N- net hyl pi perazi nosul fanoyl ) benzoic acid with
4-chloro-3- (pyridin-2-yl)aniline (50 ng) to yield

YORBRT | gl TR e rRRy B (m +. 10
Exanpl € 37trifluoromethyl)nicotinamide

2-chl oro-N-(4-chloro-3-(pyridi
sul fonyl ) benzam de Cl

n- 2-yl ) phenyl) - 4- (net hyl
N CI 3=0O Me Procedure
G was used to coupl e g Lpyridin-2-yl)aniline
(50 mg) and 2-chloro-4- Re d f opyl benzoic acid to
pr oduce HN
2-chl oro-N-(4-chl oro-3-(pyridi n-2-y/ henyl )-4- 15
(et hyl sul f onyl ) benzani de. M5 (Ql) 42IN0 (M +. The
product was then dissolved in | N

CF,
3-(triisopropylsilyloxy)pyridine (2.66 mmol) was used in Procedure J with hexamethyldistannane
to yield 5-(triisopropylsilyloxy)-2-(trimethylstannyl)pyridine. The crude material (~0.55 mmol)
was used in Procedure K with N-(4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (0.17 mmol). Purified by silica gel chromatography (0-40% ethyl
acetate/hexane) to yield N-(4-chloro-3-(5-(triisopropylsilyloxy)pyridin-2-yl)phenyl)-2-methyl-6-
(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 (2mL, 1 M
in THF) in THF (1 mL) at 23 °C for thirty minutes, concentrated, redissolved in ethyl acetate,
washed with brine, dried (MgSOy), 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 Ry= 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
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solution followed by freebasing with 0.5 N NaCH
solution (pHto 11). The resulting precipitate was

wo 2oob@esdEs and vacuum dry. Procedure D may al soP@BUSRes 031284
to couple 4-chloro-3-(pyridin-2-yl)aniline and
2-chloro-4- 20 (nethylsulfonxl)benzoyl chloride to
produce

2-chloro-N-(4-chloro-3

suction filtration and the HO § washed wth

Et 20 (or alternatively with MIBE). s material is
freebased using Et OAc/ag NaHCO3 an{] t e organics are
dried and concentrated to the soli eebase. This
material is then crystallized from ackt one: Et OAC

N(g Vhra-3- -Hﬁ;cﬂﬁiy%?&ﬁﬁﬁ/l)mng;ﬂa'ﬁet }h-%gtrfﬂueﬁylrﬂeﬂlyl)mcot111am1de (0.12

crystal Ize sl ur

:
e htvor used\in( Broesdhigrlowgh e@yﬁsu@ﬁ/ome@aw ) Bhrafisg| by silice gek dhygmatography

,onyl ' . 1 ¢ g -6-
G DR EFOS TR R TRy D K SRR ARy gy mettt
(friflubrometity Byicdtinemblasis mgvhisietsblid . BLAIRNxOH Ts(G0Ut dtird a¢qiate/hexanes); MS
éb%% d filtering and vacuum drying the precipitate.

@AM e 38

N- (4- chl or o- 3- (pyrldln 2-yl)phenyl)-6-(1H1, 2, 4-tri azo

| -1-yl)pyridine-3- carboxamide ci "N O HNN NN N
Procedure G was used to couple

PaGpl 99 0- I (4pc>hndrdi3q5zmyk})pgﬂaﬂﬁzqe)pm@l)mgaletaylcs-
6-(1H1,2,4-1riaz ql (yl)pyridine-S - car boxylic
acid to pr('g;(ﬂhle]é)met yl)nlcotlnaml e
N-(4-chloro-3-(pyridin-2-yl)pbenyl)-6- (1FL1 2,4-triazo
|- 1-yl)pyridine-3- carbo
Exanpl e 39 \

N- (4-chl oro- 3- (pyrldln 2 yT') phen I)(% [(dlnethylan1no)
sul fonyl ]-benzamde ci "N O

CF3
N-(4-chloro-3-(5-hydroxypyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethylnicotinamide (0.05
mmol) was used in Procedure L with excess jodoethane. Purified by silica gel chromatography (0-
100% ethyl acetate/hexane) to yield N-(4-chloro-3-(5-ethoxypyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white solid: TLC Ry = 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

0 /
Fsc—/ {:g i:: o

HN
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-N 15 Procedure G was used to coupl e
4-chl oro-3-(pyridin-2-yl)aniline (50 ng) and 4-
W@ ¢@ioroesoky/ | am no) sul fonyl ] benzoic acid to prodRCEUS2005/031284

N- (4-chl oro- 3- (pyri di n- 2- yI)phenyI) 4-

(di met hyl am no) sul. fon){ ﬂ m de. NS (Qflz 16.0
(j%chlorcg’g‘y(@%y@yr&bn 2-yp 1enyl) 2 methyl 6-(trifluoromethyl)nicotinamide (0.12

i vE0IRED P Fepidnd 10ty b Rl b roRml MRl S UhfiBa by silica gel
I ophene-2-car boxam de 97 WO 2006/ 02

clROTAdS20005/ 0914989  ethyl" wacﬂme/sexane)s o Meleldr oldtrghlgrog- (5 (2 2,2~

AP SR ORI L Bty By v i
TAEI Ry =t0c64p(# e8d wthey] Ne(atbll@ham)om (Qiby490dM” 2- y | ) phenyl ) - 5-

5 (et hyl sul fonyl )t hi ophene-2-car boxam de. M5 (Ql)
393.0 (M +. Exanple 41

N-(4-ch| or o- 3- (pyridi n-2-yl) phenyl ) -4-(am nosul fonyl ) -

enza dure G was
gr&éle c %élfcéﬂ%o éﬁ? eglﬁgllpérl 111—5|H?)8henyl% ym%t%n I%I i ne (30
ng) and 4(trﬁ1a61bﬁ%y1lyemzahﬁmldefonam de to produce

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(am nosul fonyl ) -
benzam de. M5 (Ql) 38& 0 (Mi+. Exanple 42

2,6-dichloro-N-(4-chlo I di n-2-yl)phenyl)pyridi
ne- 3- car boxam de 15
o)
HN
/N
CFa

N-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-2-methyl-6-
(triftuoromethyl)nicotinamide (~ 1 mmol) was used in Procedure A with 4-ethyl-2-bromopyridine
(1 mmol). Purified by silica gel chromatography (0-60% ethyl acetate/hexanes) to yield N-(4-
chloro-3-(4-ethylpyridin-2-yl)phenyl)-2-methyl-6-(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

HN

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)".
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"NN 0O HNC \N C Procedure G was used to couple
4-chl oro-3-(pyridin-2-yl)aniline (50 ng) and

wQ 2@6m28988 or oni cotinic acid to produce PCT/US2005/031284
2, 6-di chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)pyri di
ne- 3- carboxam de. M5 (Ql) 20 378.1 (M+. Exanple 43
2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)benzam de
98 WD 2006/ 028958 PCT/ US2005/031284 C "N O HN C
Procedure G was used to couple

E4amopik 63 0- N(@gpytoir@w1@5-Ehaplylpmdiwwé)pl(lml)ﬁgl)eﬂasﬂ&-(triﬂuoromethyl)-
2- chlorobqu Cld 5 to produce
2- chl or o- IQI—(’ ‘or o- 3- (pyrldln 2-yl ) phenyl ) benzami de.
M5 (Ql) 343.1 (I\/p+ Exanple 44!
N-(4- chIoroS(pyrl \ )-2-fluoropyridine-3
- carboxam de d O H 3 10 Procedure G was
used to coupl e 4-chl oro- 3- (%yrl d|- c)yl)anl line (50
ng) and 2-fluoronicotinic acid to p
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-2Z-fYuoropyridi ne-3
-carboxamde. M5 (Ql) 328.1 (M+. 1
N- (4-chl oro- 3-(pyridin-2-yl)phenyl) - 3-
2-carboxamide C "N OHNS Procedure G was used t
Serthemileyridinedylo trifl@rqupsfiranesuiforats | (-8 nrioRe W(asowﬁ@b)maﬁ@%dum T with

ﬁm&ﬁ}lﬁy lchl%rlde to yield 5-phenyl-2-(trimethylstannyl)pyridine. The crude material (~1.25

mmol) was wused in Procedure K  with  N-(4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (1 mmol).  Purified by silica gel chromatography (1%
acetone/methylene chloride) to yield N-(4-chloro-3-(5-phenylpyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamideas a tan solid: TLC Ry= 0.15 (1% acetone/methylene chloride); MS
(Q1) 467 (M)".

Example 64  (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-methylpiperazin-1-ylnicotinamide

Cl

Z
(@]

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-
yDnicotinamide. MS (Q1) 408 o).

Example 65  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-methylpiperazin-1-ylnicotinamide
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20 t hi ophenecarboxylic acid to produce
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-3-nethylthi ophene-
wQz2006me9exam de. M5 (Ql) 329.0 (M +. Exanpl e 4BCT/US2005/031284
2-chl oro- N-(4-chl oro-3-(pyridin-2-yl)phenyl)-5- (et hyl
sul fonyl ) benzam de 99 WO 2006/ 028958
PCT/ US2005/031284 CI \ NO HNCO Cd kO M
Procedure G was used t.o cepple
; ine and 2-chloro-5
(et hanesul f onyl ) benZpi to produce
2-chl or o- N- (4- chl or o- 3=N pyridj n-2-yl ) phenyl )-5- 5
(et hyl sul f onyl ) benzani de. MSN ) 420.95 (M +.
Exanpl e 47 7
N- (4-chl oro- 3- (pyridin-2-yl)phe -3 (et hyl sul fonyl)
benzamde C CN\ / OHNO 10 - Procedure G was
used to couple 4-ch|oro-3-(pyridin%§h ani |l i ne and
3- (et hanesul fonyl ) benzoic acid t Hoduce
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-3-(nethyl sul fonyl)
benzam de. M5 (Ql) 387.2 (M 15 Exanple 48
Proc8dliré 1P whk béf&mk@ﬁmgaw(@ymblqupﬁqqm P eyl eychlode-BrearBexamide (50

nggg rél?po})%gnq]% g{ﬁ}ﬁ) e raetl&}ﬁplg?razl@ ip E)%‘S ik ?.f @tagglegﬁéq F?%rv@é’@m Purification

g%ve@dadph%seampngwla@éd 29\/ - @0:h@ss-8-(HyRidREDAsiRNy])-6-(3-methylpiperazin-1-
am no- N hl oro- 3- (pyridi n-2-yl) phenyl) pyri di ne- 3-
yDaieosinaayfied MS (@) ¢ M)"

Example 66  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((3:,5R)-3,5-dimethylpiperazin-1-

yDnicotinamide

Cl

Z
O

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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325.2 (M +. Exanple 49
N- (4-chl oro-3-(pyridi n-2-yl)phenyl) -4-nmet hoxybenzan de

W@ 52006028950 2006/ 028958 PCT/ US2005/ 031284 Cl \ Pau/0S20biM031284

0- Procedure G was used to couple
4-ch|oro-3-(pyridin-2-y|)ani|ine and 4-net hoxyl benzoi c
acid to produce

N- (4-chl oro-3- (pyri di¢n-2- henyl ) - 4- net hoxybenzam de
. MBS (QL) 341.2 (M +\.5/ Examdl e ;50

N- benzyl - 5-chl or o-4- (pyri di 4Ne-¢y1 ) t hi azol - 2-am ne Cl
NNNH 10 A solution of 2-(Br acetyl ) pyridine
hydr obr om de (100 ngy, 0.36 nmmol et hanol (2 nL) was
treated with 1-benzyl-2-thiourea(\90 ng, 0.54 mol).
The resulting yellow sol ution was ¢ c%iiggtrated, and
the crude residue was purified onreyer phase HPLC
to produce N-benzyl-4- (pyridin-2-yl)\thtrazol -2-am ne.
15 A solution of

N- benzyl - 4- (pyridin-2-yl)thiazol -2-am ne (60 ng, O0.23
370%dg) of i4reh =3 (@ ritlin-2-¥Bsniline Gek ecupldd t0 40D ARG tiRathed carbonyl)benzoic

P PorPH i 6 R LR T AP R DD b bomes DBenoate. 444

&%Wﬁ(}@hﬂfnez-yﬂ_ﬂh@n}ﬂ@rw1)Mb§i&§oa€éVﬁ@epfhéﬁ @gdroahel VilProdedure M to give

§$oduct was verse phase HPLC to proko/é
b%?ﬁ/I4i‘%Q@H’fo&@Yﬂdler?nyl)PH?chﬂrb?‘I“?Xl}he‘ézﬂﬂ 20d. a0 rfag ofyd-(4-chloro-3-

g n—§9§p}%n§lwrﬁamc%@)b5&@mcﬁl s cou led to 3-am1no%yr1d1ne via Procedure G.

chl or o- di'met hoxyphenyl) S ﬁP .
The peganig lawapraporated to dryness and purlﬁe on reverse phase HPLC to yleld N -(4-

chloro-3-(pyridin-2-yl)pheny1)-N*-(pyridin-3-yl)terephthalamide. MS (Q1) 429 W

Example 68 Nl-(4-chloro-3-(pyridin-2-yl)pheny1)-]\/4—(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)pheny1)-]\14-(6-methoxypyridin-3-yl)terephthalamide. MS (Q1) 459 (M)".

Example 69 N'-(6-aminopyridin-3-y1)-N*-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide
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0 0-0 -0 101 WO 2006/ 028958 PCT/ US2005/ 031284 A
sol ution of 3-brono-4-chlorobenzoic acid (250 ng, 1.1

wonwk)28988 DVF (2 nL) was treated with PyBop (BSDURI)5/031284

1.1 mol) and DI PEA (370 uL, 2.1 mmol). After stirring
the reaction mxture for_ 5 mn. 3,5-dinmethoxy analine
(105 ng, 0.69 mml) was ldded and the reaction was
stirred for 16 h. 7 ' '
with ethyl acetate ang/washéd wth 0.1 N HC, 0.1 N
sodi um 5 hydroxi de and Bri ngy—&uccessi vely. The
organic | ayer was dried (MgSOH4)—and concentrated, and
crude
3- brono-4-chl oro-N- (3, 5-di met ho
used without further purificatio
3- brono-4-chl oro- N (3, 5- di net hoxypheny¥) benzam de was

di ssolved in 0.5 M 2- pyridylzincbroagtde (2.5 nL) and
treated with Pd(PPh)3)4 (20 ng, 0.02 ,). The

reaction 10 m xture was heated to 155 Cin a seal ed
tube for 20 mn. in a mcrowave reactor. The resultant

qut n n d
56 9 4-&?&1% tﬁaﬁrgddéé\%kbgl%gg%%bﬁﬁ(g{l?ﬂ%fzfﬁ qcﬁﬁ’a%? coupled to 2,5
dmngmpyndlhcayxe ermeturle eﬂle(mg@@ﬂ\)fasawdlﬁc@ e eewensapleqse IRRE to yield N'-

Eli?llngh# Hﬁ%‘éﬁé Ezﬁ ryh&l%"z' Wph @YD lefpfflaB¥idd! ME@1) 444 vy,

4-chl oro-N- (3, 5- d|nethoxyphenyl)-B-(pyridin-2-

yl ) benzam de was obtained by a second purification on
reverse phase HPLC. M5 (Ql) 369.1 (M+. 15 Exanple 52
ENaihpte 08, 5-\3i(8Chibiokd-goriomet Mphdnaheviybyrpinpy InjetiAcdrtpialamide
3-(pyridin-2- yl)benzenamne C "N HN CF3 F3C 20 A
solution of 3,5-bis(trifluoronethyl)hydroci nnam c acid
(1.0 g, 3.5 mol) and TEA (0.46 g, 4.5 mol) in THE

(16 nmL) was cool ed t= et hanol -water/dry ice

bath). To this m xt 3 dr opwi se added i sobutyl

chl orof ormate (0.56 gN 4. P i
conti nued for another 1.5 'houxs while the tenperature
of the cooling bath was mai nta¥n&d between -40 C and
-20 C. Solid NaBH4 (0.53 g, 1% -I) was added,

foll owed by H20 (1.3 niL). <t ur e was

hﬁgyl)benzanide was

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 1_(4-chloro-3-(pyridin-2-yl)phenyl)-N*-isopropylterephthalamide
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10

15

25 stirred overnight while warm ng to room
tenperature. After concentrating in vacuo, the residue

worme28968 t i oned between et hyl acetate and wat B€T/UI1065/031284

aqueous |layer was acidified to pH1 with 37% HC and
extracted wth ethyl acetate. The conbi ned organic

| ayers were washed seouenfvally wi th saturated
NaHCCB3, and brine, t
concentrated. The rest ﬁ
silica gel chromatography (6:1
yield 3-[3",5 - 30
bi s(trifluoronethyl)phenyl]-1-p
2006/ 028958 PCT/ US2005/ 031284
3-[3',5'-bis(trif|uoronethyl)phenyéné§£propanol (0. 88
g, 3.2 mol) and CBr4 (1.3 g, 4.0 wer e

di ssolved in CH2C12 (5 nlL) and cooled to OC

Tri phenyl phosphine (1.3 g, 4.8 mol) was added in

stohrﬁg RRT t4- Q@O IRY- 9r(pﬁ1d€n ilyl)ﬂﬂéﬁylmrwaﬁﬂwgbéf@&c stalcrdr edadt coupled to
or 10 mn., then luted with gfentane

ispREPPY laminengig-Roge dpra . n{l)e Pragyst wWesuptied pripussRhgse e ke to yield N'-(4-
c‘ﬁﬁpﬁﬁ ﬂJﬁQm‘?‘ﬁQ)ﬁﬂ@Wﬂ"-l‘%ﬂrgbyﬁex%ﬁlﬁﬂilalﬁﬁg eNis Oﬁ@[‘)dwm@ﬁl)
nmbi néd organi c layers were dried

concentrated The residue was purlfled by silica ge
flash chromat ography (99:1 ethyl ether-hexane) to
yield 0.8 g, (749 of the
Exafngle 78' - bV g¢rt-birty -V oot org1(pidindsy)rbenydiespsradnmie
4-chloro-3-(2'-pyridyl)aniline (10 ng, 0.05 nmol),
3-[3,5" -bis(trifluoronethyl)phenyl]-1- 10
br onopr opane (34 ny, Aol ) and K2COB (14 ng, 0.1
mol) in DM (1 nl) i/Fed at 100C overni ght.
The reaction mxture f|8d with 1IN HO (aq.)
at/e. The conbi ned

brine, dried (MSO4)
ified by

(MyS™) and
| was purified by flash
gt hyl et her-hexane) to

ol. 102 WO

organi c |layers were washed wit
and concentrated. The crude wa
preparative HPLC to yield N (3-(3=

bi s(trifluoronethyl)phenyl)propyl)-ANhl oro-3-(pyridin
-2-yl)benzenanmine. 15 Exanple 53 ©

N-(4-chloro-3-(5-(trifluoronethyl)pyridin-2-yl)phenyl)
-2-methyl-6- (trifluoronethyl)nicotinamde a F3C N/

5? mg’\|ro{[§| méé ﬁi&rl&i_)(%(pgp%g Eggé gicérbg oyﬂbﬁsnzﬁlc afl)d ivas corl{{/)ﬂed to fert-

bu€ylamine 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 ™.

Example 73 N*-tert-butyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide

Cl

Z
(@]

HN Cl
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30

20 (trifluoronethyl)nicotinamde (- 0.5 mmol) was used
in Procedure A with 5-trifluoronethyl-2- bronopyridine

W@ 1038/028958 0. 5 Mol ). Purified by silica gel PCT/US2005/031284

chr omat ogr aphy (5-50% et hyl acetate/hexanes) to yield
N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-yl)phenyl)
-2-methyl-6- (trifluoronethyl)nicotinam de as a white

%%”bf %lcﬁ &’ 1.7 dgne%lgllt(eillgéﬂ% %J‘y:% 26£PahBIREEANRRanattBrere refluxed in
IN-I a£ 1349 &r@e\@raé soqrs ﬂrid‘ mmﬁoceﬁépxr@mpwmngq o spartjng g} by TLC. The

Pﬁ%*}!@%%é]f%%&% g&y k‘k?@(ﬂ%‘%qhoéjﬁa?tgag ﬁn)MSQe 200 (Qél@i%&? %ir%lof}ltsered to yield 2-

chlprbtetgphBhali® a¢1ét o8t df)zj-chloroterephthahc a01d was treated with a saturated HCI gas

sglgﬁcfrg éﬁﬁe)l&g-[e ernlgﬁt ¥1 %&%F%lp)&ra@% 'T\;E\lglgyrﬁactlgn mixture was concentrated,

sbj it besiAwedkinh afid driddftd yiskdahedimpthy P2- blnlglmtﬂpgghthdlatee 20 g of dimethyl

(226 ny, mol ). . P r'n S . .

EENTRER TV (N
aflded| dtopWibed odr| s8ve@al3houfs. SThe reaction mixture was subsequently warmed to room
tq(n}:grﬁléqfq.lgg%r t h lg)d%{ni @I nczs)fznlpﬁte) phe rﬁé&;w REo a%%;/ | \%grlqu?,nyZ chloro-4-
(ﬁ&ﬁ&@lcﬂbgﬁfyl)benzmc acid was purified by ISCO Combi-Flash. 959 mg of 2-chloro-4-

;4 chl or o- 3- SChIoropyrldany I} g % J][{_'k[ga

(ethgrycppPmiae8iret ) Mehct Bl En{ Jemel° by G fpitine via
pgzgdurp5GChl QI SFNthy 130chFord-b-(4- Elil&lo@%?f”@ﬁb%ﬁéﬁbfc@ﬂﬂ)@ﬁl@l)benma’ce was

2 mmol ) was used in Procedure trlrrethyl
h@ﬁ]olype;dd&@a P@cgﬂugq M to give 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic

a§1dcm ﬁggfg cﬁﬁ)fd-m-aﬁ(lmé t3€(BﬁYd1r) @yf)lﬁ)r hﬁ@arbﬂk@l)%&gi% acid was coupled to

mat er | was used in ocedure 'K wit
tw—pmy]@min@r\@a Empqhmpﬁe e )Jro;_duqaféyqquum@ed on reverse phase HPLC to yield N*-

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
0 _/ _\—OH

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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Eppmple 48 ( 2594082

15 (trifluoronethyl)nicotinanmde (2 mol). Purified by
silica gel chromatography (0-50% et hyl

wac@barwshexane) to yield PCT/US2005/031284

N- (4-chl oro- 3-(5-chl oropyridi n-2-yl ) phenyl)-2-net hyl -6
- (trifluoronethyl)nicotinani de awhjte saolid: TLC
it chloe i fieseariipby D medpytpigerpzine-1-
(M+. 20 Ex85BhBemfmide o
N- (4-chl oro- 3-(6-chl oropyri di n- 2-yl ) phenyl ) - 2- et hyl - 6
- (trifluoronethyl)nicotinamide CI "N O C HN N
CF3 104 WD 2006/ 028958 BCT/ US2005/ 031284
6- chl oropyri di n- 2-yl [ lQr omet hanesul fonate (4.12
ol ) was used in PRg with trimethyltin
chloride to yield
2-chl oro-6-(tri met hyl st annyf™pyri
material (-4 nmol) was used i
N- (4-chl or o- 3-i odophenyl ) - 2- ne
(trifluoromethyl)nicotinamde (2
silica gel chromatography (5-45%
acet at e/ hexane) to yield
N- (4-chl oro- 3-(6-chl oropyridi n-2-yl ) phenyl)-2-net hyl -6
50 thé bf BJcmaf&ﬂet—&mdn))m(wﬁdlm)ﬂenﬂsaraamwnbausmI dcfll wad Ebupled to 1-

= 0
n(q%y],pcl)pei%m(&%gq,{%q%téy |17e ae erllhgtpregdgc:e’t)g\%g %ﬁr)lfiedlvgl reverse ]ghase ﬁPLC to yield 2-

Shigrsblgne P g e s

(QSW@96N@||sopropyIS|Ionxy)pyrldlne (2.66 nmol) was
used in Procedure J with hexanethyl di stannane to
yield
5-(triisopropylsilyloxy)-2-(trinethylstannyl)pyridine.
E-[(ngpl‘é il de 4@%@&&/1@1@&28&:—@-%aﬂ%ﬂ@l)&-chloro-N—(4-chloro-3 -(pyridin-2-

yl)phenyl)benzamide

| ne. The crude
ocedure Kwth

Cl

Q<
HN Cl
& ¢
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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15 was used in Procedure Kwth
N- (4- chl or o- 3-i odophenyl ) - 2- net hyl -
W@ tooefobsess onet hyl ) ni coti nami de (0.17 nmol ). PupCT/uszhoby31284
silica gel chromatography (0-40% et hyl
acet at e/ hexane) to yield

N- (4- chl or o- 3- ( 5- (tr||385ropyIS|Ionxy)pyrldln 2-yl)ph
enyl) - 2- met hyl - 6- tr fI onmet hyl ) ni coti nami de as a
yell ow oil. N o

N—(4-ch|oro-3-(5-(triisoprg si kyl oxy) pyri di n- 2-

yl ) phenyl)-2-nmethyl -6-(triflu met hyl ) ni coti nam de (1
nol ) was treated with TBAF ( , 1 M20 in THF) in
THE (1 nmL) at 23 Cfor thirty ut£s)\ cgncentrat ed,
redi ssol ved in ethyl acetate, shed iR bri ne,
dried (MgSO4), and concentrated.” The crfde solid was
purified by silica gel chronatography (0-10 %

i sopropanol / di chl or anret hane)

5|Q_r(1g of Brediose- g—_(ét @lwyﬁr@ywwry@iphpnyllcarbamoyl)benzo1c acid was coupled to 1-
sgrféﬂy);ﬂ\j\%%{%e)vmzh{l@édh%l G.6Thd %rba‘ulcu %@,gﬂ%ﬁiax bi RiveRb bRABHBEC to yield 2-
as a te solid: TLC 10% et
chises- Ht(éﬁhlewéw@yyldmf@s'lxp@)yl)fe@ (mwulsulﬁrsnyﬁmawn@e bg

3 ridi n-2-yl)phenyl)-2-nethyl -
gh£§¥ri %%%b%é%ﬁﬂﬁ)nl dfynan1de 105 WO 2006/ 028958
PCT/ US2005/ 031284 C N O HN N CF3
N- (4- chl or o- 3- (5- hydr oxypyri di n- 2-yl ) phenyl ) - 2- net hyl -
6-(trifluoronethyl)nicotinamde (0.12 mml) was used
HExamPled8 e d -ehldroW-trehbxe8£syridodbylythaai)ed-(urphdlined- by
Si.li el .chromat ography (0-100% et hyl
b8 éﬁ?gﬁg%%ne) to yield
N- (4-chl or o- 3- (5- met hoxypyri di n- 2-yl ) phenyl ) - 2- net hyl -
6 5 (trlfluoronethyl)nlcoélnan1de as a white solid:
TLC Rf = 0.57 (50% et hyl| at e/ hexanes); M5 (Ql)
423(M +. Exanpl e 59 )
N-(4-chl oro-3-(5-eth yr n- 2yl ) phenyl)-2-met hyl -6

- 10 (trifluoronethyl)nicoti decCl --~ CQN-/ O HN
N O
g

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 o).

Example 79  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3,5-dimethylpiperazine-1-

carbonyl)benzamide
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N CF3

N- (4- chl or o- 3- (5- hydr oxypyri di n- 2-yl ) phenyl ) - 2- et hyl -
W®2qob02g95%10r onet hyl ) ni coti nam de (0.05 mmol) MEEUSRO 031284

in Procedure L with excess iodoethane. Purified by

silica gel chromatogr aph)él (0- 100% et hyl

acet ate/ hexane) to yield
N- (4- chl or o- 3- ( 5- et hox \ n-2-yl ) phenyl ) -2-net hyl -6
15 (trifluoronethyl)nigotli 1dg as a white solid: TLC
Rf = 0.64 (50% et hyl acet at g\hgxanmgs); M5 (Ql) 436

(M +. Exanple 60
N-(4-chloro-3-(5-(2,2,2-trifl ut hoxy) pyri din-2-yl)p
henyl ) -2-net hyl -6- 20 (trifl uor omnk [ [ '
F3C-/ O\ NO HN\N CF3 106 WO
PCT/ US2005/ 031284

N- (4-chl or o- 3- (5- hydr oxypyri di n- 2-yl ) phenyl ) - 2- et hyl -
6-(trifluoronethyl)nicotinam de (0.12 mml) was used

50"ngd> BPQQIQH{O&I-M@M&@?:-Qﬁb‘ﬁﬁﬁﬁ}pl');ﬁhfeh}kl&’r%m)tenk&d la6l@ was coupled to 2,6-
Purified by silica ge chr onat ogr ap_fy (0-40% et hyl )
dipethdpipsadiaria Proceduis @ dhaproduct pagpyiied o8 rqvsrsy phase HPLC to yield 2-
chiokd-NYQL Rt RN L Hen%i)yzal-@sBttﬁ&yﬂh}1pi%¢ﬁﬁh&ylca1@ogljbbﬁﬂamide. MS
uor onet hyl ) ni €Ot i nan ge as a white solid: 5 TLC Rf =
(QJBQB3((%%% et hyl acet ate/ hexanes); M5 (QLl) 490 (M +.

Exanpl e 61

N- (4-chl oro- 3- (4-et hyl pyridi n-2-yl ) phenyl) - 2- net hyl - 6-
(trifluoromethyl)nicotinamde CI N O HNN 10 CF3

_ | or0-,3- 1 .- A T
el R At Mers puidieZaDghen oS oy
yiBethyljtereplithedanaidet hyl ) ni coti nam de (- 1 nmmol) was used
in Procedure A with 4-ethyl-2-bronopyridine

Cl

Z
(@]

HN Cl

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-N1-(4-chloro-3-(pyridin—2-yl)phenyl)—N4—(pyridin-3-ylmethyl)terephthalamide. MS
(Q1) 477 (M)".

Example 81 2-chloro-N1-(4—chloro-3-(pyridin—Z-yl)phenyl)-N4-(pyridin-2—
ylmethyl)terephthalamide
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(1 mmol). Purified by silica gel chromatography (0-60%
et hyl acetate/ hexanes) to yield N (4-

w@ k006/0289388 (4- et hyl pyri di n-2-yl ) phenyl) - 2- met hyPeBU§1005/631284

| uoronet hyl )ni coti nanm de as a tan solid: M5 15 (Ql)
419 (M +. Exanple 62
N-(4-chloro-3-(5-fluoropridin-2-yl)phenyl)-2-nethyl -
- (trifluoronethyl)nicoti/nagide CI FNO HNN 20
CF3 N (4-chloro-3 N4 4,
5-tetranet hyl -1, 3, 2-di oxab
- 6- (trifluoromsthyl)m cotinamye€ (- 1 nmmol) was used
in Procedure A with 5-fluoro- nmopyridine (1

mml ). Purified by silica gel omat ogr aphy (5-45%

ethyl acetate/hexanes) to yield %ﬂe

chl or 0- 3- (5-fl uoropyri di n- 2-yl ) phenyl YN2/het hyl - 6- (tri
fluoronethyl)nicotinanm de as a tan solid: M (Q 1)

409 (M +. 107 WD 2006/ 028958 PCT/ US2005/ 031284

SPAgRE @-cﬁ%ro-él (4 chloro 3-(p r1d1n- -yl)phenylcarbamoyl)benzo1c acid was coupled to 2-
N- (4-chl or o- ridin-2-yl)phenyl)-2-methyl -6
(ammpmﬂhﬂknmﬁ»@e wg,q }etoc u@o i i Reduey wag P‘eﬂf‘iedr\PndeVﬂR? Nlase HPLC to
y?el(giebhlo? _RNEDM AR5 cfgizrﬂfngz Yhptehy 1§-WugiyaaRiDARSHY)ERPRhAamide. MS

was used 1n ProcCedure J with trinethyltin
(O] B7iR". to yi el d
5- phenyl - 2- (tri met hyl stannyl ) pyri di ne. The crude
material (-1.25 mmol) was used in Procedure Kwth
N- (4-chl oro- 3-i odophenyl ) - 2- et hyl -

t fI Oyl j i :
A T LS B s
chI orlde) to yield
N-(4-chl oro- 3- (5- phenyl pygj di n-2-yl ) phenyl ) - 2- net hyl - 6

- (trlfluoromsthyl)m t|n m deas a tan solid: TLC Rf
= 0.15 (1 % acet one/ @ chloride); M
N 0
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-Nl-(4-chlor0-3-(pyridin-2-yl)phenyl)-N4-(pyridin-4-yl)terephthalamide. MS (Q1) 463 (M)".

Example 83 2-chloro-N]-(4-chloro—3-(pyridin—2-y1)pheny1)-N4-(pyridin-3—yl)terephthalamide

Cl

Z
(@]

HN Cl

117



10

15

20

(QL) 467 (M+. 15 Exanple 64
(S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-nethyl pip

wee@zsiozsdis yl )nicotinamide C "N O HN N N NPCT/US2005/031284

Procedure F was perfornmed using

N- (4-chl oro-3-(pyridi n-2-yl)phenyl)-6-chl oro- 3- car boxa

mde (50 20 ng) and 75 ng of (S)-2-nethylpiperazine

50"m® -o?5-cmer@ﬁ-(hyﬁlar@@-(pﬁidimQ?pﬁ&lg/lc@f@alﬁm)beﬁ&d 4di€ alab @bupled to 3-
by feverse phase HPLC yi el de _ )
ayopyridine ¥ia| Rspesdure Gy rhhgiprdnctywasgheifigd pr gevese mbasqilii(pto vield 2-
c%)g&r}%f{lg'-cg%&&)&IﬂbﬁRﬁﬂ-ﬂ?ﬁb}ﬂ:ﬁy1)-N5(ﬂy%ih-34ﬁ)%eréMHalan%§e. MS (Q1) 463 (M)".

(R -N-(4-chl oro-3-(pyridin-2-yl)phenyl)-6-(3-nethyl pip
erazin-1-yl)nicotinamde 108 WO 2006/ 028958

PCT/ US2005/031284 C "N O HN J\N N CNH Procedure
Hxamals 8per f2oehieo-Na@iahpro-3-(pyridin-2-yl)phenyl)-4-(thiomorpholine-4-

N- (4-chl or Q- 3- | i - 2- n -.6..chl or o- 3- car boxa
m de (50 §arrtr)§?}glgarélgi%c{% (ﬁg&!‘légzg?%l%%%@ihﬁ | pi perazine in
0.75 nL of butanol at 160C for 60 mn. Purification

by reverse phase HPLC yi g| ded

(R -N-(4-chl oro- 3-(pyidi n=2-yl ) phenyl ) - 6- (3- et hyl pi p
erazin-1- yl)nicoti eri/ (QL) 408 (M+. 10
Exanpl e 66 N o]

N- (4-chl oro- 3- (pyri di n- 2-yl Hph&nylC) - 6- ((3S,5R) -3, 5-di m
et hyl pi perazin-1- yl)nicotinam c "N O HN

N s”o

0O \___J\\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
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)".

Example 85  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-

carbonyl)benzamide (S-oxidized thiazolidine)

Cl

ZN
(@]

HN Cl
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N 2- 15 Procedure F was perfornmed using
N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-chl or o- 3-car boxa
wore@e /08958 ng) and 114 ng of 2, 6-di et hyl pi per ae¢TeS2005/131284
mL of butanol at 160C for 60 mn. Purification by
reverse phase HPLC y
1R0 (g o |£¢héorsr4((ﬁr;¢hlpm-%(pzr19m)2psﬂh>hwﬂCﬁémr(neza@eamc geid_was coupled to
tﬁli:%igﬁﬁﬁ¥ o Iﬁgér'_?gﬁﬂer@} Grodd D RhGRLAVRARIES-3-MRidifd )y 1P Reyd-4-(thiazolidine-

3N@rk(ony1¢h¢nmdesqupy¢qtqqll via BrogedurshR ayd purified (vipsevesenpinsq HFLC to yield
fd%ﬁoﬁlﬂwga%m%&yga%gl %f@&%@% ﬁ%ﬁ?o%ﬁmé’gﬂa%%&ﬁ%éﬁ%&&%n which the

tHiazohiine oulBy (soxidiztidte 20| WQIM%)G}@S coupl ed to 400 ny
of 4-(inethoxycarbonyl)benzoic acid via Procedure G
to give nethyl

4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzoat e.

T TR A R e

4- (4- chl orydtederdhitaingden- 2- yl ) phenyl car banoyl ) benzoi c
acid. 50 ng of 4-(4-chloro-3-

(pyridin-2-yl)phenyl car banoyl ) benzoi ¢ aci d was coupl ed
to 3-am nopyridine via Pr0|cedure G The organic |ayer
was evaporated to dry purified on reverse
phase HPLC to yield -

chloro-3-(pyridin-2-y henqu Epyrl di n-3-yl)tereph
t hal am de. M5 (Q1) 429(l\/p+ npl e 68

N -(4-chloro-3-(pyridin-2-yl)ph ) -dBN( 6- met hoxypyr i
di n-3-yl)terephthal am de CI NN H i O
NH
o]

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-y1l)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-y1)terephthalamide

Cl

Z
(@]

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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N O- 15 50 ng of
4- (4-chl oro- 3-(pyridin-2-yl)phenyl carbamyl ) benzoi c

wa@eood/0rsass coupl ed to 2-met hoxy-5- am nopyri di NBCT/U82005/031284

Procedure G The product was purified on reverse phase
HPLC to yield N -(4-
chl oro- 3- (pyri di n- 2- yI ) phenyl ) - Nd- ( 6- met hoxypyri di n- 3-

yl)terephthal am de. M5 (Ql) 459 (M+. 20 Exanple 69
N1- (6-am nopyrldln 3-yl)-N4- (4-chl oro- 3- (ggrldln 2-yl
Fxhoplp (8§t erlegiitlarpral &hildero-31(poridie2 FD0BNYRABE dlhydrothlazol- -

PCT/ US200 NO HNNH ON NH2 50 ng of
4- (4-chl 05/0)% gl%%é}alm I n- 2-yl') phenyl car barmoyl ) benzoi ¢

acid was coupled to 2,5- diam nopyridine via Procedure

G The prodcut was purifi gd on reverse phase HPLC to

yield N 5

(6-am nopyridi n- 3-yl @A <@ hl or o- 3- (pyri di n-2-yl) ph

enyl )t er epht hal am de. (M+. Exanple 70

Nl - (4-chl oro- 3- (pyri di n- 2 yl )"kﬂ nyl9 - 1V4- (pyri di n- 2-yl

nmet hyl )terephthalamde CI N O NH O 10 50 ng of

4- (4-chl oro-3-(pyridin-2-yl)phe ar Ragoyl ) benzoi c

acid was coupled to 2- (am nonet hy ridine via

Procedure G The product was purifd’ed on reverse phase

HPLC to vyield

N - (4-chloro-3-(pyridin-2-yl)phenyl)-1V4-(pyridin-2-yl
SIGEIBQWE)3t-c‘ﬁfo‘?(p-h-t(‘!f'-éllll@m-ﬁ@yri&‘fﬁ-z(y@ﬂ)ﬁe@ﬁg’rbamoyl)benzoic acid was coupled to 2-
amino-4,5-dihydrothiazole via Procedure G. The product was purified on reverse phase HPLC to
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-ch10ro-N1;(4-chloro-3-(pyridin—2-yl)phenyl)-N4-(1H—imidazol-2-
ylterephthalamide

Cl

Za
(@]

HN Cl

Nﬁ
NH
NH

o)

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
aminoimidazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chIoro-Nl-(4-chloro-3-(pyridin—.’Z-yl)phenyl)-N4-(1H—imidazol-2—yl)terephthalamide. MS (Q1) 452
"

Example 90  2-chloro-N 1—(4-chloro-3-(pyridin-2—y1)pheny1)—N4 -(4H-1,2,4-triazol-4-
yl)terephthalamide
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Nl - (4-chl oro-3-(pyridin-2-yl)phenyl)-1V4-isopropyltere

w@bioaabsans de 111 WO 2006/ 028958 PCT/ US2005/ 03RCBES2003/031284

NO HNNH O 50 ng of

4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzoi c

acid was coupled to isopropylamne via Procedure G

The product was purified gn reverse phase HPLC to

yield NI-(4- 5 —

chloro-3-(pyridin-2-y) )-N4-i sopropyl terepht hal a

mde. M5 (Q) 394 (M ¥ N Exampl e 972

N -tert-butyl-IV4-(4-chl oro- BNTRyr FHi n- 2-yl ) phenyl ) ter
ephthalamide C NN O HN NH O/I8 50y o

4- (4-chl oro-3-(pyridin-2-yl)phe ar%ﬁ!ﬁoyl ) benzoi c

acid was coupled to tert- butylam pey\yia Procedure G

The product was purified on rever phase HPLC to

yield N -tert-

butyl - N4- (4-chl oro-3-(pyridin- 2 yl) phenyl )t er epht hal am

Sod8g olB-chidko-4-408n16MM)3t(pyddin- FchrSamoyl)benzmc acid was coupled to 4-
174-tent - butyl -2-chl oro N1- (4-chloro-3 (pyrldln 2- )frIP)L

apdney ) -3-f-siazplstvirdiarRime O Gheprgdueh wasRuigiledygy reverss pigse HPLC to yield 2-
cggpcﬁl(fo(zlad%ﬁﬁo ?@frfd&@@ﬁﬁl@gﬂl)z%@hﬁl,2,4-tr1azol 4-ylterephthalamide. MS (Q1)

453 (M)".

Example 91 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(thiazol-2-yl)terephthalamide

Cl

ZN
O

HN Cl

/Z
7

ped
I
w

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-
yDterephthalamide
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67 nmL of 2-chloro-1, 4-di nmet hyl benzene and 356 g of
Pot assi um Per manganate were refluxed in 1.5 L of H20

wo 00628968 al hours and nonitored for di sappear BOIESIN5/031284

starting material by TLC. The Potassium Permanganate
was filtered and the reaction mxture was acidified
and filtered to yield 2 5! hl or ot erepht hal i ¢ aci d.
46.8 g of 2-ch|orote c acid was treated with a
saturated HCO gas solyfion ¢n MeOH overnight at room
tenperature. The reaction mpi e vas concentrated,
subj ected to basic workup and dpi€d to vield the

di met hyl 2-chl or ot erepht hal at e. ngf di met hyl

2-chl or ot erepht hal ate was cool ed Nth DOM and 87
nL of a IMin DCM sol ution of BBr3/wié added dropwi se
over several hours. The reaction m xture was
subsequently warnmed to room 10 tenperature and stirred

s ST L B 2 B8 S PR B 1o e

a@ﬂﬂffb%]i Eltﬁ&blg v%lgodib?m@fq ZFieipraler-wes purified on revers7e phase HPLC to yield 2-
t
i; p%c% eSOy BT g S blsbRineHiy Ms

3 ch oro 4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl )b
enzoate was hydrolyzed via Procedure Mto give
3-chl oro- 4- (4-chl or o- 3- (pyridin 2-yl ) phenyl car banoyl ) b
enzoic 15 acid. 50 nP
@camnleaﬁo A-qhloreA-Grebloge- éﬁwrdm%ylmmbﬁ@hwwmémyr )b
e&%bﬂk“ﬂs coupled to tert-butylam ne via

roce ure G The product mas purified on reverse phase
HPLC to yield 1V4-
tert-butyl-2-chloro-N ro 3-(pyridin-2-yl)pheny
| )t er epht hal am de. .20(h0+ 20 Exanple 74
2-chl oro- N-(4-chl oro- 3- pyrr@' 2- ) phenyl ) - 4- (4 (2-h
ydr oxyet hyl ) pi perazi ne-1- carbon benzamde CI "N O
HN C NN~ O -0OH 25 50 ng of
3-chl oro-4-(4-chl oro-3-(pyridin-
enzoi c acid was coupled to N (2-
hydr oxyet hyl ) pi perazi ne via Proce&ﬁre G The product
was purified on reverse phase IIPLCto vyield
2-chl or o- N—(4- /ridin-2- éphen l)-4-
Pdrex eyl or%ﬁéﬂerlﬁepﬁe(prﬂ L) r% I ereowwswé cjf)s "coupled o

A 1 i Pr¥avkd &. iRe %%ﬁét% %&gﬁ ddGeh/rbies8 %és@ 362840 yield 2-chloro-N-
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-carbonyl)benzamide. MS (Q1) 459 M)

I)phgnylcarbannyl)b

Example 94 2-chloro-N1-(4-chloro-3-(pyridin-2-yl)phenyl)-Nd-(4,S-dihydrooxazol—Z-
yl)terephthalamide

Cl

Z
O

HN Cl
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Exanpl e 75
2-chl oro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-meth

W@ booes9sxi ne-1 - carbonyl)benzanmide C "N 0 peNUSi0oM31284

\---/ N \---/ 550 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanoyl )b
enzoi ¢ acid was coupled to 1- nethyl pi perazine via

5'8&9% @'léf&lllo% 4@ @h19(0%%9}1dliﬁ\@syl)wédyfchx%gmeﬁ)b%ﬁ%?& $84 RRA&S6upled to 2-
athot, érdrlw@wompb rvis- Bogadyrei @i ihoppiiycp enpirified-opeveesepppse HPLC to

er
}%2@ %agﬂlé}g M (!z: gﬁlg@g ?’Itffﬁ{l] éﬁ{ﬁ}?g&gl) I@ -(4, ggllll)ydr%ggazg)l'\@ §l)tel:la9hthalam1de
IM&GQHGhﬁKNDZ chl or o- N—(4 chloro-3 - (pyridin-2-

yl') phenyl )benzamide CI NN O HNC NN 150 \---/ O

50 ng of

3 chloro 4- (4-chl oro-3-(pyridi n-2- yI)phenyIcarbanDyI)b

aci u t.o [ .
BREBERr o EMST A Birtier Galing el B £E6aR el Brmatpicine-t-
HPLC t o yi@tbnyHedzamide
acet yl pi perazi ne-1-carbonyl)-2-chl oro-N-(4-chloro-3-(p
yridi n-2-yl)phenyl )benzam de. M5 (Q) 20 497 (M +.
Exanpl e 77 o]
2-chl oro- N- (4-chl or o- pyy+di n- 2-yl ) phenyl ) - 4- (4- (et
hyl sul f onyl ) pi per azi fe- V=%ar/hbonyl ) benzanm de 114 WO
2006/ 028958 PCT/ US20057/"31284 'aw O HN C

/: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

HN Cl
N NH
—/

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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O NUJ O 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
werweiozsdssi d was coupl ed to 1- sul fonyl pi per azP@EUS2085/031284

Procedure G The product was purified on reverse phase
HPLC to yield 2- 5 _ ) )
chlorpNdd-rplow-Tyedia-23vpbsmyidi-G-axopipgrptieniratbonyDhenzaraidpy MS (Q1)
4 gg[{démnyl ) pi perazi ne-1- carbonyl)benzam de. M5 (Ql)
g M +. Exanple 78
2-chl oro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(norpho
line-4- 10 carbonyl)benzamde CI N O HNC NOOvV
50 ng of

5  Bxamhle®f 0- 2-¢Moroi' ¢-chlBro3plpyiidin-A-yDpheny DA mydthray torpinhalyrhide
enzoic acid was coupled to 15 norpholine via
Procedure G The product was purified on reverse phase
HPLC to yield 2-chloro- C
N- (4-chl oro- 3- (pyridi =2yl enyl ) - 4- (nor phol i ne-4-ca
rbonyl ) benzam de. M5 A (l\/y. Exanpl e 79
2-chl oro- N-(4-chl oro-3-(pyri d\n2- y§) phenyl) - 4- (3, 5-di
nmet hyl pi perazi ne-1 20 carbonyl )b am de 115 WO
2006/ 028958 PCT/ US2005/ 031284 0O HNC N NH S50
ng of
3-chl oro-4-(4-chl oro-3-(pyridin-2-yrNhenyl car banoyl ) b
enzoic acid was coupled to 2,6- di%et Wipiperazine via
Procedure G The product was purified on reverse phase
HPLC to yield 2- 5 _
Bhing 106 -3ph{ato-d164-olrloroB-(ppyidin-diyhplenylcyhpaenhbpnzeic #id wes peupled to N-

"’ %%Jiwd%(%%{ll{e&qygrdﬁﬁ@ﬁ%g{% @) h}??c?}ﬁe?dglh qui; 8@“‘5 (Vgé'%urzh%% on reverse phase
HRLS 1t Giigld 2-ghlrpieidrthlomid-(prydiin-aiyHptEnyl) N\0-methoxyterephthalamide.  MS
(Y)'ﬂ‘?fﬂﬂ)).t er epht hal am de Cl

N5
9,
d

15  Example 98  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-hydroxyterephthalamide

Cl

Z~
O

HN Cl

NH
0] OH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to

20  hydroxylamine hydrochloride via Procedure G. The product was purified on reverse phase HPLC
to yield 2-chloro-N1-(4-chloro-3-(pyridin—2—yl)pheny1)-N4-hydroxyterephthalamide. MS (Q1) 403
M)".

25  Example 99  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyrrolidine-1-carbonyl)benzamide
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NO HNC NHN OS50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

werweiozsdsei d was coupled to 3- 15 (am nonet hyl pEUSTHOSIE31284

via Procedure G The product was purified on reverse
phase HPLC to vyield
2-chl oro-N -(4-chl oro-3-(
di n-3-yl net hyl )terephthal a
Exanpl e 81 \_/
2-chloro-N -(4-chloro-3-(pyri
di n-2- ylnethyl)terepht hal am de
PCT/ US2005/ 031284 CI NN O HN
3-chl oro-4-(4-chloro-3-(pyridin- 1) nyl car banmoyl ) b
enzoi c acid was coupled to 2- (am r{‘gtﬁyl)pyri di ne
via Procedure G The product was p%rifi ed on reverse
phase HPLC to 5 yield

2-chloro-N -(4-chl org-3- ridin-2- h | ) - 1VA- (pyr

a5 grehereny T4 TureprPHa i Haten e B 1 " coupled o

;gﬁﬂiﬂﬁlle ®ia8%ocedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N-
-chl oro- N - 4-ch|oro-3-(p¥tidin-2-yl phenyl)-hm-&ﬁyri N

(dichlove-3/(pyridin@piphenyArf-gparroRdinedy -carbquy Dpsnzgpides) MR (Qf 4 (M)

50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

enzoi ¢ acid was coupled to 4-

Example 100  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonylmethyl)benzamide

ridin-2-yl)phenyl)-N-(pyri
M5 (Q) 477 (M'-. 20

- 2-41 ) phenyl ) - N4- (pyri
WD 2006/ 028958
H N O 50 ng of

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 ethanesulfonyl 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-(ethylsulfonylmethyl)benzamide. MS (Q1) 415 (M)".
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am nopyridine via Procedure G The product was
purified on reverse phase HPLC to yield 2 15

w@ bdoeoesobs - (4- chl or o- 3- (pyri di n- 2-yl ) phenyl ) - 1R@F/(p3005/031284
in-4-yl)terephthal amde. M5 (Ql) 463 (M+. Exanple 83
2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(pyri
din-3-yl)terephthalamde CI NN O HNC QN NH 20 O
117 WD 2006/ 028958 PCT/ US2005/ 031284 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carba X
Exampie d 0 b c i M (Anehdore-3ipyridin-g-v1) shenplirit dopiopipHEonylmsthyl) enzamlde
Procedure G The product was purified on reverse phase
HPLC to yield 2-
chl oro-N - (4-chl oro- 3- (pyr¥idi n- 2-yl ) phenyl ) - 1V4- (pyri d

i n-3-yl)terepht hal am ge. ) 463 (M+. 5 Exanple
84 A 0

2-chl oro- N-(4-chl oro- 3- (pyri diva<2-yl ) phenyl ) -4-(thi ono
r phol i ne- 4- carbonyl ) benzam de xi di zed

t hi onorpholine) CI N O HN C &' \-~~O0 10 O
100 nyg of 8=0

3-chl oro-4-(4-chl oro-3-(pyridin-2-yl)phenyl carbanmoyl )b
enzoi c acid was coupled to thionorpholine via
.Procedure G Crude

2-chl oro-N-(4-c¢c

Y hebipir hiveidipe: y»PE%lwgo%&v%g' gt&%“ivslgk 5@@{5%@%{@3% dV3j grepared using

th¥ 0eRdUpRcRutd a@Xthkl-Z:Eloiohﬁ(ptyhHlﬁ%ﬂ}%ﬁ@lyl)flﬁ(efh'élsﬁlﬂérfyliﬁethyl)benzamlde
and purified via reverse phase HPLC to

eXCEPh PPHICN: S(ujlfg%)ﬁpg}ogdg webwbptgpﬁd ryqtl)aﬁﬁsgl}fwy)l chloride. The product was
gorifit i QDT phelsk nep}ﬂis&arlmm/l xbenggii dg- (@JCHIOM?)@HBBQ-yl)phenyl) -4-

thi onorphol line sul fur is oxidized,o
(g;gp]rom%u.l.fonylmethyl)benzamlde MS (Q1) 429 (M)".

Example 102 2-chloro-N*-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-ethylterephthalamide

Cl

Z~
(@]

HN Cl

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*-ethylterephthalamide. 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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2-chl oro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazo

wo 'rz(d)ismwss car bonyl ) benzani de (S-oxidi zed t hi arot/Usi00&)31284

C "N O HNC S\O O 118 WD 2006/ 028958

PCT/ US2005/ 031284 100 ng_of

3-chl oro-4-(4-chl oro- 3- (ﬁ ri din-2-yl)phenyl car banoyl )b
enzoi ¢ acid was coupley_t hi azol i di ne via Procedure
G Crude \_{

2-chl oro- N-(4-chl oro- 3 (pyr Hal
i di ne- 3-carbonyl)benzan de ¢ eacted via Procedure
R and purified via reverse pha$ PLC to yield

2-chl oro-N-(4-chloro-3-(pyridin: yI henyl) 4- (thiazo
|'i di ne-3-carbonyl)benzam de (in ,' %

t hi azol i dine sulfur is oxidized t% (Q) 490
(M +. Exanple 86

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(1-ne

7%:}}{%7\'611ﬁﬁplgoglé—gﬂ-cﬂnlgcfr%—?l(gﬁﬁﬁ@ﬁpﬁﬁ%hﬁggr%o}ﬁbegzoic"aNd Was cb%led to (S)-
3@)-ehhlpdmidylahichtio Pmcadu(ep(}r i Thie rpr@uy] yashpamiied an bevesy phdse HPLC to
y\?elqém ¢ acid was (g')-l.%@hlo od d84 %hlor%rg gygn&l]n 255} Hgljxyﬁyﬁa(ftgéra%ydroﬁnan-}

0 ,
-2yl ) phenyl ) - 4-(t hi azo

L1

Procedure G Pon “reve
yheess])dRiphthb bmide. MSein) 471 (M)
2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-1V4-(1-m
et hyl - 1H pyrazol -5- yl)terephthalam de. M5 (Q) 466
(M +. Exanple 87

ample 18 |5t a i Ra s o Gy g phemy AR ) - 174+ (180

methoxypropylterephthalamide

Cl

Z~
O

HN Cl

o\—Lo

\

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-N1-(4-chloro-3-(pyridin-2—yl)phenyl)-N“-(3-methoxypropyl)terephthalamide. MS (Ql)
459 (M)*.

Example 105 2-chloro-N1-(4-chloro-3-(pyridin-2-yl)phenyl)-Nd-(3-
hydroxypropyl)terephthalamide
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"N O HNC O NH O 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbamyl )b

werwoiozsdsti d was coupl ed to 5- am noi soxazol e REHUS2005/031284

Procedure G The product was purified on reverse phase
HPLC to yield 2 25
chloro-N -(4-chl oro-3-(
zol -5-yl ) terepht hal .
2006/ 028958 PCT/ US280g/ 0
2-chl oro-N - (4-chl oro-3- ( py
- di hydr ot hi azol -2- yl)terephth
C NN S NHO 50 ng of
3-chloro-4-(4-chloro-3-(pyrid
benzoi c acid was coupled to 2-
am no- 4, 5-di hydr ot hi azol e via Pr%ceaUTQ_ The product
was purified on reverse phase HPLC to 107Vyi el d
2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N4- (4, 5-
?wg%rfggg ?-g-(%-éh%rlo)-g-&)ryg&mf %lpﬁggyggfbam%bgr%)lc grc?i(} was coupled to 3-
}grdﬁﬂh% AMhind &a@h&d@ﬂ@e i (Th)ér}irdiiuﬁl‘xgas)ﬂu)lﬂ&ﬁﬁyfe)verlé/ﬂhaéelHELC to yield
daqu-z 15 y terephthal%gl ‘N O H
2 chloro-N"-(4-chloro-3-(pyridin-2-yl)phenyl) (3-hydroxypropyI)terephthalamlde MS (Q1)

445 (M)".

ridin-2-yl)phenyl)-1V4-(isoxa
(Q) 463 (M+. 119 WO

4 Exanple 88

' n a- yl)phenyl) 1V4- (4,5
mde 5C "N O N -

-yl)phenylcarbainoyl)

Example 106  (S)-2-chloro-N'~(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1-hydroxypropan-2-
yDterephthalamide

Cl

2.
(@]

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-
yDterephthalamide
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N~ ~-NH NH O 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

werweiozsdssi d was coupled to 2- 20 am noi m dazoPET/VBH05/031284

Procedure G The product was purified on reverse phase
HPLC to yield 2

chl oro- N - (4-chl oro- 3- (p§
i dazol - 2-yl ) terepht halam
Exanpl e 90 \
2-chl oro-N - (4-chl oro- 3 (pPYH
1,2,4-triazol-4- yl)terephtha
PCT/ US2005/ 031284 CI NN O HN
of

3-chl oro-4-(4-chloro-3-(pyridin-24yNy'phenyl car banoyl ) b
enzoi c acid was coupled to 4- 5 éhiqo- 2,4-triazole
via Procedure G The product was purified on reverse
phase HPLC to yield 2-

et hos i v Sreh i Bz el o BT g s byt v )1

IEéﬂﬁ?d’ipqu:\r&Mamme via Procedure G The product was purified on reverse phase HPLC to

yieﬂ Ihl- gr §I Yter ep(ﬁ'l %\ﬁf‘ (B'y HOTO" Pye )Fﬁpqghg })1) &Vﬁl\rﬁft %)xypropana-

yDterephthalamide. MS (Q1) 459 (M) .

i di n-2-yl)phenyl)-1V4-(1Him
%S (Cﬂ) 452 (M +. 25

Znyl)phenyl)-IVA (4H
e 120 WD 2006/ 028958
CNN N NH O 50 ny

Example 108 N4-(3-(lH-imidazol-1-y1)propy1)-2-chloro—Nl-(4—ch10ro-3-(pyridin—2—
yl)phenyl)terephthalamide

Cl

Z
(@]

HN Cl

NH

o) \—\\_chm

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-yI)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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50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

werwoiozsdsti d was coupled to 2- 15 ami not hi azol BCTUS2005/031284
~Procedure G The product was purified on reverse phase

HPLC to yield 2

chl oro- N - (4-chl oro- 3- (Byri di n- 2-yl ) phenyl ) - 1V4- (t hi az
ol -2-yl ) terepht hal /B (QL) 469 (M+. Exanple 92
2-chl oro-N - (4-chl oxqy3-Rpyrigin-2-yl)phenyl)-1V4- (1H
1,2,4-triazol -5 20 yl)terephtldal gn de 121 WO

2006/ 028958 PCT/ US2005/ 031284
~-NH NH O 50 ng of

3-chl oro-4-(4-chloro-3-(pyridi gl ) phenyl car banoyl ) b

enzoic acid was coupled to 3- anyndtll, 2, 4-triazole via
Procedure G The product was puﬂfi ed\on reverse phase

HPLC to yield 2- 5 N

chl oro- N - (4-chl oro-3-(pyri di n-2-y|)pﬁlé\*rfyrl)-l\l4-(ll—l- 1,2
,4-triazol-5-yl)terephthalamde. M5 (Q) 453 (M+.

Exanmpl e 93 _ .

73- wh| ofr 3~chofasd-thaehdere-33pyrisiin-2-oDpheRylparbamayhPenzoig - gaidhivees ocoupled to

h%gtg%ﬂ%égfr&c%d&r@@oﬂ%l R0 868 on reMrsePnasNrstc N yleld M--(15-

iBidaidl dryd)ethyl) L-ahitroNo(BehlpyBi (ki yDppheiyieplahddamideg:| MS (Q1) 481
oic acid was coupled to thiazoline via Procedure

( )‘The product was purified on reverse phase HPLC to

yield 2-chloro-N- 15

(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-ca

rbonyl ) benzam de. M5 (Ql) 459 (M +. Exanple 94

Fa@pleQl @- N-chicto oD einor3-3( (pyiidia2y1)Bhenl ) phrarestylterdidhtfadantide

di hydr ooxazol - 2-

Cl

Z
(@]

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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yl)terephthalamde 20 Q1 "N O HNC PNH O 122 WO
2006/ 028958 PCT/ US2005/ 031284 50 ng of

W@2@hl0z8968 4- ( 4- chl or o- 3- (pyri di n-2-yl ) phenyl captEIB3003/81284

enzoi ¢ acid was coupled to 2- am no-4, 5-di hydrooxazol e
via Procedure G The product was purified on reverse
phase HPLC to vyield cl

2-chl oro-N - (4-chl orof3- i n-2-yl)phenyl)-1V4-(4,5
- di hydr ooxazol -2-yl)te&  ampde 5 M5 (Ql) 456
(M+. Exanple 95 HN cl

2-chl oro-N-(4-chl oro-3-(pyridin- | ) phenyl )-4-(1, 4,5,
6-tetrahydropyrim di ne-1- carbo enzam de 10 C

"N O HNC /,---NONJU50 ng o a

3-chl oro-4-(4-chloro-3-(pyridin-2- 'bﬁgnylcarbanoyl)b
enzoi c acid was coupled to
1,4,5,6-tetrahydropyrimdine via Procedure G The

Irg%ggtt 3Yé'ﬂf&rceh‘-?i-zﬁlgr%-39$yrﬁ<ﬁﬁ’5f theegl%gr%aryc@ enz:cL)lsc tach was coupled to
cﬁetﬁmlﬂﬁﬁ h&(}h&dﬁdﬁ_db Qgt@r&elﬁlﬂy G, dn'kl)ﬁ plodyibt) vl %ﬁi_jﬁééd- drredersd, phase HPLC to
ygq-jgtjfeZEqu&N%%(IPrr@négggrie&iné-yﬁp ren}cl)lp-xfl“}/b-gl%‘&lgft@rep%thaﬁgﬁ&eglMS (Q1) 443
@pehl oro- N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(3-oxop
I perazi ne-1- 20 carbonyl)benzamide CI NN O HN C

Example 112 (S)-2-chloro-N1-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(2-hydroxypropyl)-

terephthalamide

Cl

Z
(@]

HN Cl

v
.,

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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N NH 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

werweiozsdsei d was coupl ed to 3- 25 oxopi perazi nECTUS2005/031284

Procedure G The product was purified on reverse phase
HPLC to yield 2- 123 WD 2006/ 028958 PCT/ US2005/ 031284

chl or o- N- (4- chl or o- 3- (pyP di n- 2- yI)phenyI) 4- (3- oxopip
erazi ne-1-carbonyl) en a M5 (QL) 470 (M+. 5
Exanpl e 97 \_/

2-chl oro-N - (4-chl oro-3-(pypy 'On- 2ryl ) phenyl)-1V4-neth
oxyterephthalamde C N O HN NH OO0 75 ng of

3-chl oro-4-(4-chloro-3-(pyridi yl)p yl car bamoyl ) b

enzoic acid was coupled to N 1T t hydr oxyl am ne

hydrochl oride via Procedure G Thg Broduct was

purified on reverse phase HPLC ©o yield

2-chl oro-N - (4-chl oro-3-(pyridin-2-yl)phenyl)-1V4-meth

oxyt er epht hal am de.

75 1ag b phiro--44- E‘H?rBF’o(Pé“‘E"b%ryll)Hﬁwﬁ‘Ylﬁ %Mwbgﬁvf’)cn%fﬁ% gpupled to 2-

n%%&?é’t%%ﬁ@ hBNAr6R dure’G. THéVpchuh"\lla@buMéd o ré¥drsé Phie I—H‘fLC to yield 2-
or o- chl oro-3 (pyrbg henyl car bano

yl
chlopol c(4ac<bloao Sy ridBupyehept)- 2@-@?@%& yRtpieplthalamide. e (Q1) 444
( drochl oride via Procedure G The product was
purified on reverse phase HPLC to yield
2-chl oro-N - (4-chl oro-3-(pyridin-2-yl)phenyl)-1V4-hydr
oxyt erepht hal am de. M5 (QL) 403 (M 25 Exanple 99
2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(pyrrol
Exalinple-114 ¢ 2rdbbmmyN e pldenai dd@yridie-a-yi)eherp 6702 8sBgipiperidin-4-

PCT/ US200 5},/1)Qe§elp%§élam1de

Cl

Z
O

HN cl y

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-Nl—(4-chloro-3-(pyridin—2—yl)phenyl)—N4-(3-
(diethylamino)propyl)terephthalamide
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C "N O HNC NO O75 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

werwoiozsdsti d was coupled to pyrolidine via PrpCEUSI005/031284

G The product was purified on reverse phase HPLC to
yield 2-chloro-N 5
(4-chl oro-3-(pyridin-2-
bonyl ) benzam de. Mg ()
N—(4-ch|oro-3-(pyrhy
t hyl ) benzam de 10 C
chl oride was reduced to sodi un
according to the procedure in
vol. 32, no. 11, p2436. Briefly,\2.A5 mM o

et hanesul f onyl chiori de was added y dropwi se to a
solution of 3.67 g of sodi um carbonate and 5. 51 g of
sodiumsulfate in 13 nL of water. After conpletion of

SR AL PR S B Mg o
dustihydpropyderedininiik i vigPiob@lug:0Gi dihe piductl wdstpusified v sevesephase HPLC to

R el r%@épwgdllg-?-YHﬁbenglaW-&@&%ﬂi%a@m%&lkfsmph‘fhalamlde

MesQDagbvmgd w th 230 ng of nethyl

(4- bronoet hyl ) benzoate in 2 nL of DMF and heated to
120 Cfor 5 mnin 20 a mcrowave reactor. The
reaction was then extracted with Ethyl Acetate and
Brine to giv 250 nmet hyl o
Exapglery$ s (A-¢agV 4ﬁﬁplpéeﬁﬁz%@-é-ygpbwl)é\c%&ygpll%lﬁ-1of
t he organbgmhgméf hidOm of et hyl

4- (ethylsulfonylnethyl)benzoate was hydrol yzed via
Procedure Mto give 119 ng of 4-
(ethylsulfonylnethyl)bengplc acid. 50 ng of

4- (ethylsulfonylneth- Qi c acid was coupled with
4 i n-2-yl)aniline via
Procedure G This product “was crystallized from

met hanol to yield N HN

(4-chl oro-3-(pyridin-2-yl)phen 4-(e§&ﬂ sul fonyl net h
yl )benzam de. M5 (QLl) 415 (M +. 5

NH

phenyl ) -4- (pyrrolidine-I|-car

@ (M +. Exanple 100
/) phenyl ) - 4- (et hyl sul f onyl ne

NN i—EAN © SO Et hanesul f onyl
&t hanesul finat e
Med em 1989,

0]
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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WO 2006/ 028958 PCT/ US2005/ 031284 Exanple 101
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(

w0 s@prnegys sul f onyl met hyl ) benzamide C O C N-PCHBS1005/031284
5

S, 0

N- (4-chl oro-3-(pyridin-2-yl
yl met hyl ) benzam de was pre
procedure as
N—(4-ch|oro-3-(pyridin\ syl) nyp) - 4- (et hyl sul f onyl ne

t hyl ) benzam de except propanem2<sul fonyl chloride was
substituted for ethanesul fonyl chhoefide. The product

was 10 purified on reverse phase to yield

N- (4-chl oro- 3- (pyridi n-2-yl ) pheny 4- /
(isopropylsulfonylnethyl)benzanideWDVQ\(Cn) 429 (M +.

Exanpl e 102
2-chloro-]\I-(4-chloro-3-(pyridin-2-yl)phenyl)-1V4-eth
ylterephthalamde 15 C "N O HNC NH O 75 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanoyl )b
181AZ:Qhled bk, Al MAE of iidklf U 2 beomeddréphliatkdavdissoRed e d wileof HMPA and
c&%gaé;;rqrsllegﬁla E)?tg}%gr_l V\p%]gr Ec)ou raliJirllge(il. lorrrllL ' oe:t”vtgtrre?n?etl?y a}usne an'jpb.gﬁ % of palladium

tD¥hak{sthiphbd sphehdd VA fiédisbulidg We)tRe ¥ hdachi¥lr wismehte® tcedB tRr 16 h. The
Ve (Ol 41

| am de. (QL) 415 (M +. Exanple 103 .
reasfiony wah fhsp pargtioped iafp ghdether 3§ ater 30 e¥iractsde nipe)orgapie. layers were

dshetwiehyed eiddn Rt Kdrokide MY el )agﬁﬁ SR DAL AT HEm APdrdA8e, and finally
WO 2006/ 028958 PCT/ US2005/ 031284 Cl
with water. Filtration of the solvent through sodium sulfate and evaporation gave 1.44 g of crude

phenyl ) - 4- (i sopropyl sul f on
red using the sane

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-
yDphenyl)-N*,N* 2-trimethylterephthalamide. MS (Q1) 394 (M)".

Example 118  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-propylterephthalamide

Cl

Z
(@]

HN Cl

NH
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25

"N O HNC ND 75 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
we@nweiozsdsti d was coupled to (S)- PCT/US2005/031284
(+)-tetrahydrofuryl am ne via Procedure G The pr oduct
was purified on reverse phase HPLC to 5 y
iﬂs;n-gz ok Rrebfoge-r(4-elloroni-Gygdia: Q(Y;h)thnakﬁrbzmwl)bﬁh@#y jo§id | wes. coupled to
rﬁﬁ@V SPRIHOANG2 ThY b)oﬁﬁctt gh hir e BR N8 phale HPME to yield 2-chloro-

whbrqﬁ %l’yﬂéw-%HDR?FWIBNPEWMIGT‘?HNQ&WPIFBhMr$y(Q)1) $304MD3-
10 nmet hoxypropyl )terephthalamde CI NN O HNC NH O
75 ng of
3- chloro-4-(4-chloro 3-(pyridin-2-yl)phenyl carbanoyl )b

R0 A BR PQUEA L o S ROV 0 ST rptatic
phase HPLC to yield
2-chloro-N - (4-chl oro-3- ngrldln 2-yl ) phenyl)-M ( 3- net

hoxypr opyl ) t er epht hal ar M5 (QL) 459 (M+. 20
Exanpl e 105 \
2-chl oro-N - (4-chl or &-(p di p- 2-yl) phenyl ) -1V4- ( 3-

hydr oxypr opyl ) t er epht hal am d&—127CI\WD 2006/ 028958

PCT/ US2005/ 031284 C "N O H NH O4 75 ng of

3-chl oro-4-(4-chloro-3-(pyridi ) Hylcarbannyl)b

enzoi ¢ acid was coupled to 3- hydno ropyl am ne via
Procedure G The product was purifi ed on reverse phase

HPLC to yield 5

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N(3-hyd

§P %P 6L BYhid &1 8RB IBRL AP HEn-2MBphddlarbamoyl)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
@]

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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445 (M +. Exanpl e 106
(S)-2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-1V4-

W@ 260apeRosxypr opan-2- 10 yl)terephthal anmi de Cl PCMUSI005/031284

HN G NH OH 75 ng of
3-chl oro-4- (4-chl oro- 3- (pyrldln 2-yl ) phenyl car banoyl ) b

enzoi c acid was coupled to c(S) 2- 15 am no- | - propanol
via Procedure G The pfoduc s purified on reverse
phase HPLC to yield (, / 0

2-chloro-N -(4-chl oro- 3- (pyrlcn -yl) phenyl ) - N4- (1- hy

dr oxypr opan- 2-yl ) t er epht hal am de. (QL) 445 (M +.
20 Exanpl e 107
(S)-2-chloro-N -(4-chloro-3-(pyri - 2-yl ) phenyl ) - N4- (

1- met hoxypr opan- 2- yl )t erepht hal ani d’é\\128 VO

2006/ 028958 PCT/ US2005/ 031284 CI \ N HN CI NH 0- 75
ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanoyl )b

Iﬁgcfzeﬁhr% GCl ag uﬁ@ds C&%ﬁﬂee@cﬂl&}o 3§%yrgiﬁn- yl(\namh e (50 mgau and 4- V\gH -tetrazol-1-

OXYy- 2- prop via Pr ure
}fblbbliubice@lct)w }'lelvldV-é‘bcpraé‘e(PHﬁlLﬂwbpl&nleé’r(tlH tetrazol 1-y1)benzamlde MS

(%? (ﬁ@k@ro N - (4-chl oro-3-(pyridin-2- yl)phenyl) 1V4-
net ypropan-2- yl)terephthal am de. M5 (Ql) 459

(M +. Exarrpl e 108

1V4- (3-(1H i mi dazol - 1-yl ) propyl )-2-chloro-N -(4-chloro
-3-(pyridin-2- 10 yl)phenyl)terephthalamde CI \ NO
EANmple 122 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-ethylpiperazine-1-

carbonyl)benzamide

Cl

=4

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

136



10

15

20

NH ON 75 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl' carbanoyl)

whewsorsdsaci d was coupled to 1-(3- 15 PCT/US2005/031284

am nopropyl )i m dazole via Procedure G The product was
purified on reverse phase HPLC to yield

1V4-(3-(1H i m dazol - 1-yl }ropyl ) -2-chloro-N - (4-chl oro
-3-(pyridin-2- yl)phény epht hal ami de. M5 (Ql) 495
(M+. 20 Exanple 100N _{
1V4- (2- (1H i m dazol - 4- yI)et ‘
3-(pyridin-2- yl)phenyl)terepht
2006/ 028958 PCT/ US2005/ 031284
NNH 75 ng of /N

3- chl or 0- 4- (4-chl or o- 3- (pyri di n- 27yt phRfty| car banoyl ) b
enzoi c acid was coupled to hystdﬁ1ne via Procedure G
The product was purified on reverse phase HPLC to

ield Nd-(2-(1H 5 » .
e ézcélﬂorerﬁﬁg*f@mgﬁ-@Yleeﬂrya}pBewicazbameﬂ 1PgRagicaaqih s dpppled to Boc-
p%(e)/a{z)n@ Renwodddaree® htrie baahit fayeMPas( hporf&dlto drMiets and treated with TFA.
anpl e 110 2-chloro-N-(4-chloro-3

Aftesyirh e nLEA yps porensd gndntae pde s é?fgﬂﬂ@lt"r‘i‘d]e‘éﬁﬁeo@aseﬁl’@ to yield 2-

cmro )V"l‘h glloM—'f'&-(p@rlZé 2[59):?9& y1)-4- (énperazme 1- carbonyl%benzanude MS (Q1) 455
| oro- (pyri din-2-yl)phenyl carbanoyl )b

(BBZOlc aC|d mas coupled to methylam ne hydrochl oride

via Procedure G The product was purified on reverse

phase HPLC to

0 :

-2-ghl oro-Ni - (4-chl oro-
am de 129 WO

"N O HNC NH O

Example 124  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2,2,2-
trifluoroethyl)terephthalamide

Cl

Z
(@]

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-Nl-(4-chloro—3-(pyridin-2-y1)phenyl)-N4—(2,2,2—triﬂu0roethyl)terephthalamide. MS (QD
469 (M)".

Example 125  6-(2-(1 H-imidazol-5-yl)ethylamino)-N-(4-chloro-3-(pyridin-2-
yDphenyDnicotinamide
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15 yield
2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N4-net hy

wo c@ceptyshal ami de. MS (QLl) 401 (M +. Exanpl e RA1/US2005/031284

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N4, N4-di
et hyl t erepht hal am de 20 130 WD 2006/ 028958
PCT/ US2005/ 031284 C _\ K\ OHNC N O 75 ng of

3-chl oro- 4- (4-chl or

enzoi ¢ aci d was couplg{ di q; hyI am ne hydrochl ori de

via Procedure G The produci;,N s purified on reverse

phase HPLC to 5 yield Q

2-chl oro-N - (4-chl oro- 3- (pyrid/n- -yl ) phenyl ) - N4, N4- di

et hyl t er epht hal am de. M5 ( QL) (M 4y Exanpl e 112
(S)-2-chloro-N -(4-chl oro-3-(pyrif -2%)pheny|) N4- (

2- hydr oxypropyl)- 10 terephthal am Mr@\ N~/ O HN

Cl NHOH O 75 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanoyl )b
B5ZirE FaFds PeMBitnel lehﬁlg mﬂcmo{o&) cp;ndlm ﬁjﬂl&%% B8B83 boxamide (50
via Procedure G The product wasS pu on reverse

phaaeé 1pPre Qfdlyyﬁa@m ip Gptangd (8.A118r)o Trhz crl(daie%rlelr wagpurified by reverse

p'hgggyr ' fﬂ’f?z i) phﬁQMl ) - &'&'—(g?]' 1913@15(9%%6@12)6&1&0? U\ﬁ@%ib% 3-(pyridin-2-

444
SQ)pthBnleotNamédﬁ M$621()439 (l\fé)yrl di n- 2 yl ) phenyl ) - N4- ( 2-
nmet hoxyet hyl )t er epht hal am de 131 WO 2006/ 028958
PCT/ US2005/ 031284

Example 126  6-(4-acetylpiperazin-1-yl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)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 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)phenyDnicotinamide. MS (Q1) 436 (M)".

Example 127  6-(3-(1 H-imidazol-1-yl)propylamino)-N-(4-chloro-3-(pyridin-2-
yDphenyl)nicotinamide
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c QN/ 0 HNC NH 0 75 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

wenweiozsdsri d was coupl ed to 2- net hoxyet hanam PET/USR05/031284

Procedure G The product was purified on reverse phase
HPLC to yield 2- 5

chl oro- N - (4- chl or o- 3- (p§¥%i di n- 2-yl ) phenyl ) - 1V- (2- met h
oxyet hyl )t er epht hal gm ye. (QL) 444 (M+. Exanple
114 \_/

2-chloro-N - (4-chl oro-3-(pyg\

et hyl pi peridin-4- 10 yl)tereph
C N NHO 75 ng of
3-chloro-4-(4-chloro-3-(pyrid
enzoic acid was coupled to 4- 15HY
| - met hyl pi peridine via Procedure G
purified on reverse phase HPLC to yie
2-chloro-N -(4-chloro-3-(pyridin-2-yl)p yl)-N(1-net

hyl pi peri di n-4-yl)terephthal amde. M (Ql) 483 (M +.

20 Exanple 115

Brogidimg FowaN pexfarmet [using N34 {chlprd-BH pyridiny2H-)phenyyk6-ctligko33carboxamide (50

B0 28 95 CEUT ORIGBEPRIRBIT BTt 473 APy g gy resction vas

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)".

0
n-2-yl ) phenyl)-1V4-(1-m
lamde C \ N O HN

product was
i

Example 128  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-(2-oxopyrrolidin-1-

yDpropylamino)nicotinamide

Cl

Z
(@]

HN

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)pheny!)-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 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

werwoiozsdsti d was coupled to N, N PCT/US2005/031284

di et hyl propyl enedi am ne via Procedure G The product
was purified on reverse hase HPLC to 5 yield

2-chl oro-N - (4-chl oro- 3- ridin-2-yl)phenyl)-1V4-(3-(
di et hyl ai ni no) propy Tf r hal am de. M (Ql) 499

(M +. Exanple 116 \_y

2-chl oro- N - (4-chl or o- 3- ( pymN Fn- 2- yl ) phenyl ) - N4- (2 (p

yrrolidin-l- 10 yl)ethyl)terep \alan1de a "N HN
C N NHO 75 ng of 7 N

3-chl oro-4-(4-chloro-3-(pyridin= -yl)phenylcarbannyl)b
enzoi ¢ acid was coupled to N-(2-H an1no

et hyl ) pyrrolidine via Procedure G. roduct was
purified on reverse phase HPLC to yld dl}}

2-chloro-N -(4-chloro-3-(pyridin-2-yl) yl)-N4-(2-(p

yrrolidin-1-yl)ethyl)terephthal am de. M (Ql) 483
(M+. 20 Exanple 117

" .
edestl @it gty shsa A YG Sylet seibbanice o
ngg) anflj0.1¢h mIHRE N-(3-@minppeppglomprghioling e butanod 40.¢ md9). dihgrstudg reaction was
pém EPTRY e&%%};é; hﬁgss s @i 50l yad w 44cher §f(¥g?M?r$‘Z-§ﬁﬂ1eny1) 6-(3-

egas Itrogen prior 1o ad
@ pircdimeprhygilaning)nigntinauide7 M@(Qﬁf) 4pa(NDadi u m
t et raki stri phenyl phosphene. After sealing the tube,
the reaction was heated to 65 C for 16 h. The
reaction was then partitioned into ethylether and

feé?)?a r]n\?%é{ cheforoﬁﬁg}/-r g Oﬁ)gﬁ lﬁi&:n?c}f(gjg 1ac{1:i,1]zvc\)%5}1-carboxamlde

annonlun1hydrOX|de and finally wth water.
Filtration of the solvent through sodium sul fate and
evaporation gave 1.44 g of &rude

/
\ N O
HN

N
S/}\I

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—Nl-(4-chloro-3-(pyridin—2-yl)pheny1)—N4-((lS,2R)-2-hydroxy-2,3-dihydro-
1H-inden-1-yl)terephthalamide
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10 di net hyl 2-nethylterephthal ate. 210 ng of di nethyl
2-net hyl terepht hal ate was hydrol yzed via Procedure M

W 200giozsds8l- ( met hoxycar bonyl ) - 3- net hyl benzoi ¢ arCTUS2005/031284

Silica gel chromatography was performed (0% to 70%
Et OAc gradient in Hexanes) to yield 115 ng of
4- (et hoxycar bonyl ) - 3- hyl benzoi ¢ aci d.
4- (met hoxycar bonyl ) - enzoi ¢ acid was then
coupled to dinethyl roghl oride via Procedure
G The crude net hyl cardgpanoyl ) -2 15
nmet hyl benzoat e was then hydrol yzed via Procedure Mto
give 110 ng of 4-(dinethy|carb!' )-2- methyl benzoic
acid. 4-chloro-3-(pyridin-2-yl) line was coupled to

110 nmg of 4- (di nethyl carbanoyl ) - 2"t hgHbenzoi ¢ aci d
via Procedure Gto yield N1-(4-cﬁfor - (pyri di n- 2-
yl ) phenyl)-N, N4, 2-trimet hyl t er epht ide. M5 (Q1)

394 (M+. 20 Exanple 118

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N4-propy
|terephthalamde CI "N O HNC NH O 134 WO

0 / . .
R O ol G AT R Jp{ e EdpRg atimey bonacie acid yas, copled o
(bR 2Bk aminp-d.3ndiby o lLtiedgncpl Vi?rijgﬂﬁmngeTbﬁ erudy predutt) as purified on

r%eéﬁzgﬁ%@ g—ﬁﬂgﬁg _}IWZ-HH&JOIN 1-?g-cﬂgro[ﬁ(\fﬁfi@iﬁa%ﬁ&ybﬁ\lﬂ -Q( ltS&R)-Z-hydroxy-

N -dipidre i Heinden3l-ypyrepldhatangides | MP K@ HyA1$21IMA™- pr opy| t er epht
hal am de. M5 (Ql) 430 (M +. 5 Exanple 119

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-1V4-(2-h
ydroxyethyl )terephthalamide C "N O HN C OH NH 10

B35, 2 Hoe sy APy B RES) Bddigry-dibydro-
enzoi c aciidZ-wden-CohRtephthhlemider opanol am ne vi a

Procedure G The productcyﬁs purified on reverse phase
HPLC to yield 2-

/
\ N 0
HN Cl

NH  oH
60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
(1R,25)-1-amino-2,3-dihydro-1 H-inden-2-ol 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-hydroxyethy1)-
terephthalamide
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chloro-N -(4-chl oro-3-(pyridin-2-yl)phenyl)-1V4-(2-hyd
roxyet hyl )terephthal am de. M5 (Ql) 428 (M+. 15

WE@a028958. 20 PCT/US2005/031284

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)terephtha
lamde C "N OHNC NH2 0 20 50 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
enzoi ¢ acid was cou ammoni um chl ori de vi a
Procedure G The prod pyrified on reverse phase
HPLC to yield 2- cl
chloro-N - (4-chl oro-3-(pyri d| n yl ) phenyl )t erepht hal a
mide. M5 (QL) 386 (M. 25 Exa «@ 121

N- (4-chl oro-3-(pyridin-2-yl) phemy )-/ﬁ-‘@tetrazol -1-y
| ) benzam de 135 WO 2006/ 028958 RCTAUSZ005/ 031284 Cl

\ N/ 0O HN NN N Procedure G was use\_}%g' coupl e

4-chl oro-3-(pyridin-2-yl)aniline (50 and
4-(1Htetrazol-1- yl)benzoic acid to yield

6 s Bl G R DR AL 81 880 ad chupted 10 2
Berzib@mo)ehab di-vihPiot atutd- §.pYlid dhide-plodpbt) yadseniitigd dhr federet phyise HPLC to

}%\&l pega\z I_ ?e_ - car bony}\l)—geen%- [gh?o?o-}/Q-(4C-:c|:hlorg|-39(pyrli_|cl\iln-g-lyl)pl\ilenyl)-Nz‘-(Z-

hydroxyethyl)terephthalamide. MS (Q1) 520 (M)*.

Example 134 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-methyl-N*-(pyridin-2-
ylmethyterephthalamide
Cl

Z
@]

HN Cl

40 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-
methyl-1-(pyridin-2-y)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*-methyl-N*-(pyridin-2-
ylmethyl)terephthalamide. MS (Q1) 491 (M)".

Example 135 N4-benzyl-2-chloro-Nl-(4-chloro-3-(pyridin-2—y1)phenyl)—N4-
methylterephthalamide
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50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

werweizsdagi d was coupled to 1- ethyl pi perazi neP@i/aS2005/031284

Procedure G The product was purified on reverse phase
HPLC to yield 2- 15

chl or o- N- (4- chl or o- 3- pﬁ?ldln 2- yI)phenyI) 4-(4-ethylp
i perazi ne-1-carbony Tb n de. M5 (Ql) 483 (M +.
Exanpl e 123 o

2-chl or o- N—(4-ch|oro 3 ( pyrindich- 2eiyl ) phenyl ) - 4- (pi pera
zi ne-1-carbonyl)benzam de 20 WO 2006/ 028958

PCT/ US2005/ 031284 C "N O N NA=50 ngy

3-chl oro-4-(4-chloro-3-(pyridi -yl/ypRenyl car bamoyl ) b
enzoi ¢ acid was coupled to Boc- razine via
Procedure G The organic |ayer S evaporated to

dryness and treated with TFA. 5 After 1 h the TFA was
4{ng”%{)§ g csp)éq ZEjrr(]égch(icrwlc';g’;-(pyr1 n-2-y )i)lﬁelnslg;ar arcmoryT) gr{z%{% eEnda was coupled to N-

1Rty Ghdy(ifethdbbine-vEr Riayddut G- Thy brhigrodlcl whs pmifR@rodzbverse phase

ne- | -carbonyl ) benzam de
HBLL to yield N‘n gen)zyl 2-c loro-N -(4- chloro-?—(pyrldm 2—y$){\)/lgnenyl) :}\p—mEe)ti'xylterephthalamde

]@Sggbqp@1ﬁq+(4 chloro-3-(pyridin-2-yl)phenyl)-1V4-(2,2
trlfluoroethyl)terephthalan1de C "N O HNO F

/- +F NH F O 15 75 ng of

3-chl oro-4- (4-chl or o- 3- (pyridin 2-yl ) phenyl car banoyl ) b

enzoi c acgg was coupled to 2,2 2- trifluoroethylam ne
FrempiPrl 3¢ e dYir(&-a@inoberay Brodloea-Nikischinge-3 {pysidino?ry Dhieay terephthalamide
phase HPLC to yield 2-

chloro-N -(4-chl oro-3-(pyridin-2-yl)phenyl)-1V4-(2, 2,2
-trifluoroethyl)terephthd amde. M5 (Ql) 469 (M +.

0
HN cl
HoN
NH >:
o

60 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 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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20 Exanple 125
6-(2-(1H i m dazol -5-yl)ethyl am no)- N (4-chl oro-3-(pyri

wWa@l20weA28958 ) phenyl ) ni coti nam de 137 WO 2006/ 028BE&BUS2005/031284

PCT/ US2005/ 031284 CI "N O HNINH HN1 N
Procedure F was perfornmed using

N- (4-chl oro-3- (pyri di n- Zyl ) phenyl ) - 6- chl or o- 3- car boxa
m de (50 ng) and 1007 ystai nine in butanol (0.5
nm.). The crude reacN pugi fied by reverse 5
phase HPLC to yield HN
6-(2-(1H i m dazol -5-yl) et hyl am
di n-2- yl ) phenyl)ni coti nam de. (QL) 9 (M +.
Exanpl e 126

6- (4- acetyl pi perazi n-1-yl ) - N- (4- ght™t 0-3- (pyri di n- 2-yl
)phenyl)nicotinamde 10 CI "NO HNN O N/>-0
Procedure F was perforned using

G:}hl- éig_ %‘uglé%qo?ﬁ(;% 4-&& lgofg(p}%@/ %%-ygelé%%ﬁg Chl Fl‘ﬁ 1c ﬁclé wasacoupled to

H@hgymﬁﬁhe ‘&IQP%cmu}e G.TBe &ﬁa&ﬁod@aﬁisl pﬁﬂﬁ&@@n Rudrhd p}ﬁ@b HIBLC to yield N*-
reverse phase

oo Bl BBy P BRI Sleg G (RR.4T6 O

yl') phenyl ) ni coti nam de. M5 (Ql) 436 (M+. Exanple 127

6- (3-(1H i m dazol - 1-yl ) propyl am no) - N- (4-chl or o- 3- ( pyr

i di n-2- 20 yl)phenyl)nicotinam de

Example 138  (R)-2-chloro-N'-(4-chloro-3 ~(pyridin-2-yl)phenyl)-N*-(2-hydroxy-1-

-N-(4-chloro-3-(pyri

phenylethyl)terephthalamide

Cl

Z
(@]

HN Cl

o

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (R)-

)

2-amino-2-phenylethanol via Procedure G. The crude product was purified on reverse phase
HPLC to yield (R)-Z-chloro-Nl-(4-chloro-3-(pyridin-2-yl)phenyl)-M—(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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138 WD 2006/ 028958 PCT/ US2005/ 031284 CI O HN N

HN--\---\" |, N Procedure F was perforned using
WOR{4H028I50r 0- 3- (pyri di n-2-yl ) phenyl ) - 6- chl or o- BE/af190X0831284

mde (50 ng) and 125 ng of 1-(3-am nopropyl)im dazol e

in butanol (0.5 nL). The crude reaction was 5

purified by reverse phase %4PLC to yield

6-(3-(1H i m dazol -1-y 0 m no) - N- (4- chl or o- 3-

(pyridin-2-yl)phenyl )\i got | 'ds M5 (Ql) 433 (M +.

Exanpl e 128

N-(4- chIoroS(pyrldanyI)phen -6-(3-(2-oxopyrroli

din-1- 10 yl)propyl am no)nicoti Amde G "N O HN N

HN--N O Procedure F was perfor usi ng

N- (4-chl or o- 3- (pyri di n- 2-yl ) phenyl )NBxchl or o- 3- car boxa

mde (50 15 ng) and 0.42 ni of Lr/bN

1- (3-am nopropyl)-2-pyrrolidinone i ot anol (0.5 nl).

The crude reacti on was purified by reverse phase HPLC

to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-(2-

56>6mf16r®qu@f r{4-chloga-3- maéyt@ﬁmmyﬁn@@@naﬁmw re%da@)l-lnethyl -1,4-

d%?% QM a Pr&g 9”%@ re]agt%n S eva orated to dryness and purified on reverse phase

A2¢hior o- pyridin-2-y a) é) 6- ("3- nor Romo ro
}HSUCam lanGt clﬂqm3e[eyrlcm@ N@@M%(@Z@Qﬁfsl 4- dlazepan- -yl)mcotlnamlde

PR LS2oRa(031284 G\ N O HN

Example 140  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(1,4-diazepan-1-yl)nicotinamide

Cl

Z
@]

HN
7

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-N1-(4-chloro-3-(pyridin—2-yl)phenyl)-N4-(2-
(phenylamino)ethyl)terephthalamide
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N HN--\--\' N O Procedure F was perforned using
N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-chl or o- 3-car boxa

wore@e/0¢H88 ny) and 0. 14 nlL of PCT/US2005/031284

N- ( 3- am nopr opyl ) nor phol i ne in butanol (0.5 nL). The
crude reaction was 5 purified by reverse phase HPLC to
yield N-(4-chloro-3- (pﬁ?ldin-2-y|)pheny|)-6-(3-

nor phol i nopr opyl am i nam de. M5 (Q) 452 (M +.
Exanpl e 130 N
N- (4-chl oro- 3- (pyridin-2-
[1, 2, 3]t hiadi azol e-5- car boxanj
S ~ 50 ng of 4-chloro-3-(pyr -2-yl)aniline was

coupl ed to benzo-1, 2, 3-thi adi | e- 5 carboxylic acid

15 via Procedure G. The crude pro was purified via
reverse phase HPLC to yield hk(q ch gggig

(pyridi n-2-yl)phenyl)benzo[d][1, 2, 3] zol e-5-carb

oxam de. M5 (Ql) 367 (h0+ Exanpl e 131

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-1V4-((1S

6228& o2 3RYREQXY4-ehiSo BLBYEHiR2-yBPhenylcarbamoyl)benzoic acid was coupled to N'-
1H 1 nden- 1-yl )t erepht alan1de 140 WO 28b6/0289

phenyicsped g Ganmgia Procedye © T epdayprodyst ﬂasmueﬁe%@n deverse phase
Berihl or 0- 4§ 4- chl Ofﬁeléi (pyf' B oo KA ROGES BABTRBABY RNy D)-N-(2-

enzoi c acid was coupl ed
@h%w@W§mﬂ¢@M%%@ﬂ@ﬁ%mﬂ¢h9@&GQ@§p$hﬂﬂh 2-ol via
Procedure G The crude product was purified on 5
reverse phase HPLC to yield

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N4-((1S,

R 1Y ' @X cploro v (4 phlora 3-(pyridine 2 hphemy bV Gehyirapy. -

518. 2 ( M +phenylethyl)terephthalamide

10 \ NO HN\ N

Cl

o<,
HN cl
OH
{
NH C:j
J

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-Nl-(4-chloro-3-(pyridin-2-yl)pllenyl)-N4-(1-phenylethyl)terephthalamide
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Exanpl e 132
2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N-((1R

W@ 3)osM289y%Ir oxy- 2, 3-di hydro- 10 PCT/US2005/031284

1H i nden-1-yl)terephthalamde C "N O HN C NH OH
0 60 ng of

3-chl oro-4-(4-chl oro- 3- (B
enzoi c acid was cougled _to
(1R 2S) - 1-am no- 2, 3-dijiydraf1H4 nden-2-ol via
Procedure G The crude prody wag) purified on 15
reverse phase HPLC to yield
2-chl oro-N -(4-chl oro-3-(pyrid
2S) - 2- hydr oxy-

2, 3-di hydro-1Hinden-1-yl)ter ephtO
518.2 (M +. Exanple 133

N4- benzyl - 2-chl oro- N - (4-chl oro-3- (pyridin-2-yl) phenyl

) - Nd- (2- hydroxyet hyl )- 20 terephthal anmi de 141 WO

20R16/00 289 h30- P MGG ASA284) phéalyIchiNakbyidthAdic Nid was coupled to 1-

OH 40 f
@@%}ﬁ?_f'éﬂ‘%nlg@g (2 Biopesiues: G- (g erude mroplugf yasHamified an bettsy Phise HPLC to
804 L1086 N (40@3or6 BUBY S5 91 &fenﬁlblﬁlﬂa)é%}gﬂgfrl&ﬂ}1%'%1’5‘1&9A1aﬁ{i'dé MS (Q1)

Procedure G The crude product” was iTied on reverse
R4S HPLC to 5 yield

| V4- benzyl - 2-chl oro-N - (4-chl oro- 3-(pyridi n-2-yl) pheny
[)-1V4-(2- hydroxyethyl)terephthalam de. M5 (Q) 520
(M+. Exanple 134

S S P B LT T

O HN ClI Nemphthalamide

ridin-2-yl)phenyl carbanoyl )b

-yl') phenyl ) - M- (( 1R,
iy, 18 (@)

Cl

Zx
O

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-N1-(4-chloro-3-(pyridin-2-yl)phenyl)—]\14-(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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O 40 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

wenweizsdssi d was coupled to N PCT/US2005/031284

met hyl - 1- (pyri di n- 2-yl ) net hanam ne via Procedure G
The crude product was purified on reverse 15 phase
HPLC to yield
2-chloro-N -(4-chlo |d|n 2-yl) phenyl)-1V4-meth
-N4- (pyridin-2- yNg eerhthaIalnlde M5 (QL)
491 (M +. Exanple 135 Cl
IVA-benzyI-Z-chIoro-NI-(4-chIo 3- (pyridin-2-yl)pheny
|)-N4- 20 met hyl t er epht hal am d 2 WD 2006/ 028958
PCT/ US2005/ 031284 CI \ N O HN N\ / O40 ng of
3-chl oro-4-(4-chl oro-3-(pyridin-2-yNyp | car banmoyl ) b
enzoi c acid was coupled to N
net hyl - 1- phenyl net hanani ne vi a ProcBdure G The crude
product was purified on reverse phase 5 }PLCto yield

4)24 %o%%/}m;%ég?)gﬂﬁ:\ ﬁ a/ﬂ)g L‘fl_aegv%soc'rﬁ)/%ﬂ%%ﬁ»)péty tlgtdflb%to%(x)%aﬂ)o%ylam}/no)methyl) 2-

dhlasteh®icl 36id  via Procedure G to yield ferr-butyl 3-chloro-4- (4 chloro 3-(pyridin-2-

BT oARE R AR e 10 &N O PRI e pyrdind

ﬂ)phﬁ@lcﬁﬂ)alﬂf)yl)benzylcarbamate was subsequently treated with 4N HCI in Dioxane to remove
- chl oro-4-(4-chl or o- 3- (pyrldlnﬁh ﬁygéhenylcarbano
@

tgeh 0P Cpr%t&qtalgvﬁgu&é%ﬁ%ral fiis RCl s migpsthy)- 2-chloro-;\7-(4 chloro-3-

(%yl?dn‘ii[z-%g’bﬁbﬁyly%ﬂza%ﬁ@& esiifg o@theTJFﬁieqli@ldsﬁlt Qf Qq%ﬁlofﬁ@tﬁyl) 2-chloro-N-(4-
urif on reverse phase 15 HPLC yl

cj?wo -Revaidinropatheyil)benrapideoyes wupl(ed-te mmﬂlawsaqqoym. Rip¢edgre G. The
clyde)pQ(glﬁlW‘l\/astlﬁl§1ﬁQ&"B? alval gﬁase H!Vﬁc(tg})elddﬁ %3 (:Mrt—4—(4-chloro-3-(pyr1d1n-2-

yDphenylcarbamoyl)benzyl)picolinamide. MS (Q1) 477.3 (M)".

Example 146  N-(4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzyl)picolinamide

Cl

Z
(@]

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-
yDphenyl)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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Exanpl e 137
1V4-benzyl - 2-chl oro- N - (4-chl oro- 3- (pyridi n-2-yl) pheny

wo aoe/n028958 hal ami de 20 143 WO 2006/ 028958 PCT/US2005/031284
PCT/ US2005/031284 C \ NO HNCI NH O 60 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl carbanmoyl )b o
eyified ¢ di d wevsrse oupthede t o Hlhénzytan éeldi a Mﬁ"o@e@iﬁ@-}(wrldma-

. & f erse phase
E%@?g%ﬁgﬁé%wl}&fgbhﬂz{%ﬁd& Wi {84498 WfY

benzyl - 2-chl oro-N - (4-chl oro-3-(pyridin-2-yl)phenyl)te
repht hal am de. M5 (Ql) 476 (M +. Exanple 138
(R)-2-chloro-N -(4-chl oro-3-(pyridin-2-yl)phenyl)-1V4-
Ex@mipleddd x yN14-ob en§d(mtridin-3-y Rnheptit- Naisepromépyridide 21 5-divarpoxamide
OHNC OH - ~~-O NH O 60 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
enzoi ¢ acid was coupled t&I(R)-
2- am no- 2- phenyl et hangt=Vi g=Pxocedure G The crude
product was purified nl\{ ee Bhase 15 HPLC to
yield
(R)-2-chl oro-N - (4-chl oro- 3- (HpNyr
2- hydroxy-1- phenyl et hyl)terepht
(M+. Exanple 139
N- (4-chl oro-3-(pyridin-2-yl)phenyl) H4- met hyl -1, 4-di
azepan-1-yl)nicotinam de 20 144 VW 2 / 028958
PCT/ US2005/ 031284

L n-2-yl)phenyl)-N4- (
alami de. M5 (Q) 506

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
(@]

HN

NH

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to tert-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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Cl O HNN NTfh N-, 50 ng of
6-chl oro- N- (4-chl oro- 3-(pyri di n-2-yl) phenyl ) ni coti nam

waleonsassdseact ed with 1-nmethyl -1, 4- di azepane VPEI/US2005/031284

Procedure F. The reaction was evaporated to dryness
and purified on reverse, phase HPL

Cto yield
miage4 - cHPBY o- 30 ( pyidldi n1\@6}/4-‘)%Hé%;fﬁ’):hlemcft@)ﬁ/ﬁlégiﬁyzrid)P}l@nYBPyridine-Z,5-
%W%ﬁeywsftb‘i?hmw.de- Ms (Q 1) 422 (M+. Exanple

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(1, 4-di azepan- 1-
yl)nicotinamde 10 CIl "N O HN N OH 50 ng of

6- chl oro- N- (4-chl oro- 3- (pyri di n- Z-yl ) phenyl ) ni cot i nam
Ri@mplesl 49 e ol t@ethlgird-Br(dyridin-2y phemd) - (i adiPR odmeey lpyFdine-2,5-
The reactign . evaporated to dryness and purified on
reverse phase LCto yield

N- (4-chl oro- 3- (pyri di n- 2Clyl ) phenyl ) - 6- (1, 4-di azepan- 1-
yl )ni cotinam de. Ms/€1) /408 (M+. Exanple 141

2-chl oro- N - (4-chl oNo-8- | di n- 2-yl ) phenyl ) -1VA4- ( 2-

m

ere

20 (phenyl am no) et hyl) ‘ am de 145 WO
2006/ 028958 PCT/ US2005/ 031284 A NN\ / O HNC NH
O N

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-yDphenyl)-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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HN 62 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b
werwoiozsdsei d was coupled to N - PCT/US2005/031284

phenyl et hane-1, 2-di am ne via Procedure G The crude

product was purified on reverse phase 5 HPLC to yield

2-chloro-N - (4-chloro-3-(pyridin-2-yl)phenyl)-]V4-(2-

(phenylanino)ethyl)terephthalanide. M5 (Ql) 505.1

M +. | e 142
é@)npb 18RI o o4 hloger3-€mrigine-ghrhess - @-@etgqumﬁms yl)nmﬂme—z 5-
(2 hydroxy rb()]xgmggenylfethyl)terephthalamde
62 ng o

3 chloro 4- (4 chl oro- 3- (pyridi n-2-yl) phenyl car banoyl ) b

enzoi ¢ acid was coupled tp (S)-2- 15

am no- 2- phenyl et hanol—yi aM2rocedure G The crude

product was purifiec se phase HPLC to yield

(S)-2-chloro-N - (4-ch py®i di n-2-yl ) phenyl ) - N4- (

2- hydr oxy-1- phenyl et hyl )t eHéphit hal ami de. M5 (Ql) 506

(M+. 20 Exanple 143

2-chloro-N - (4-chloro-3-(pyrid

henyl et hyl ) t er epht hal am de 146 06/ 028958

PCT/ US2005/ 031284 C "N O HN 1O 62 ng of

3-chl oro-4-(4-chloro-3-(pyridin-2-ylQ phenyl car banoyl ) b

enzoi ¢ acid was coupled to 1- phenyl anam ne vi a

Procedure G The crude product was puri®ied on reverse

phase HPLC to 5 yield

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(1-ph

féiﬁymgtdfyi-im@hcecpbﬁrbmb@nﬁccﬂmic REd (W) couptled. 1o §-MpthoxyByEidipt3-amine via

}%r jre r% ruc&e me 1 6- q-gl-et(hBVrp?lrciiclﬁrrl]??-lc)?rt}agﬁg%%/iﬁﬁ-nﬁi-Y%-}kyrdr{dyzed via

Brbéedhs M ftopigld) I%rnzg/ bt) 6-(6-methoxypyridin-3-ylcarbamoyl)nicotinic acid. 60 mg of 4-

-yl ) phenyl)-1V4-(1-p

chloro-3-(pyridin-2-yl)aniline was coupled to 6-(6-methoxypyridin-3-ylcarbamoyl)nicotinic acid
via Procedure G. The crude product was recrystallized to yield pure N°-(4-chloro-3-(pyridin-2-
yl)phenyl)-N*-(6-methoxypyridin-3-yl)pyridine-2,5-dicarboxamide. MS (Q1) 460 (M)".

Example 152 2-chloro-N*-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-((6-methylpyridin-2-yl)methyl)-
terephthalamide

Cl

Z\N
(@]

HN Cl

© \ 7/

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

10 terephthalamide G \N>O HNCI NHO O/ \0O 62

ng of
WQ2@hl028968 4- ( 4- chl or o- 3- (pyri di n- 2-yl ) phenyl caP@HI®3003/031284
enzoi c acid was coupled to (4- 15
(et hyl sul fonyl ) phenyl ) met hanam ne via Procedure G
bFhELGr Lpen serenlafmonmg splypntfwas romeniraede theecrudsmatsrialpyss extracted in

fer. 9'(%1 form d dried Sulfate The crude wa ified
‘g e(:rh,ril[1 ci\lf) Ny ET%Sraél 3-( o agnesmm enyl) N4- (4- s purified via

I@ﬁ@tmbsmaslo nyyl;ﬂue’z.ﬁgrm)ethéﬁvepmﬁamammalsomﬂ(neﬂp -djgup. 350 mg of 2-
(PaRs 2B Pandoiseq putions wos g il 40 s Bodraine

Mg)mmmﬂe)np'ﬂm ambmﬂw@d fQrsevarD 1206 63 P8 6 Brethylpyridin-2-ylymethanamine.

lr%sig 05 I'é’)y 8—2 r?’ﬂin ﬁrafnargm wasCIevaNoHratl\h ar?c* Al#c%l% g’od{%d‘% 50mg of 3-

ani 't i"Ae
o%lo@c( tt¢4-thlbmt3e(>pyﬁ<ﬁn-ﬁq4h)phmyicmd»}mm;tl)‘by1hz)nczacml: hicoPobehaoiG The crude

ci.}%i \é#ag EF:Jr?t'%g g%{ gP\grs%o E)%alﬁ?e : Ig? ]geltdyE chloro-N'-(4-chloro-3-(pyridin-2-

}yjp)laiygW‘L(gﬁam&aﬂpyrld)lbwk)mbmm)tbﬁmhﬁamﬁerMstQQuy491 1 (M)

3-chl oro-4-(4-chloro-3-(pyridin-2

yl ) phenyl car banoyl ) benzyl car bamat e was subsequentl|y

treated with 4N HC in Di oxane to renove the Boc
salt of

rotectin and formthe
B 55 H et SRy NP, 5.
Kya%&ygblgmg%wﬁ})lmg@bw&%@am de. 54 ng of the crude HC
4- (am nonmet hyl ) -2-chl oro- N- (4-

chI oro 3-(pyridin-2-yl)phenyl)benzam de was coupled to
picolinic acid via Procedyre G The 10 crude product

was purified by reverse phase HPLC to yield
N- (3- chl or o- 4- ( 4- chlQr g ridin-2-
yl ) phenyl car banoyl ) be PAyl) nam de. M5 (Ql) 477.3

(M+. Exanple 146
N- (4-(4-chloro-3-(pyridin- 2-y| ) nyl car bat noyl ) benzyl

) pi col i nam de 15 9
S7” OH

\_<

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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Cl NO HN-NHN O/ 75 ng of
4-chl oro-3-(pyridin-2-yl)aniline was coupled to

wd2qop0e8958 but oxycar bonyl am no) net hyl ) benzoi ¢ BCT/US2008031284

Procedure Gto yield tent-butyl 4-(4-chloro-3- 20
(pyridin-2-yl)phenyl car b&gmyl ) benzyl car bamat e.
Tert-butyl 4-(4-chloros3 \(pyridin-2

yl ) phenyl car banoyl ) car pamat e was subsequently
treated with 4N HC e do renove the Boc
protecting group and formtm—HKC ®&alt of

4- (am nonet hyl ) - N- (4-chl or o- 3-( i di n-2-

yl ) phenyl ) benzam de. 50 ng of crude HCI salt of

4- (am nonet hyl ) - N- (4-chl or o- 3- (py | L n-

yl ) phenyl ) benzam de was coupl ed .a' p}\gé fnic acid via
Procedure G The crude product was WO 2006/ 028958
PCT/ US2005/ 031284 purified by reverse phase HPLC to
yield N-(4-(4-chloro-3-(pyridin-2-

19@ yos19é Ayehtosa-bétrehorp Belpyydin-Riyt phanplasrb airoy IVenzoiQkkid4#3 cdupled to (R)-

2%\@11(0—2 ?Iﬁﬁ gcﬁ (\éei./ rZ’ro(?edurez yI ) Btﬁ gWF )pI'WCTI 8% pgbfilﬂdp% feyerse phase
HPb&- 2, 5- ditcar boxariélde Cl (X)-Dchiohd-M-Mkdhio2S8-( %Ialdm‘ 2-yl)phenyl)-N*-(2-

h 0 d was couple

b ‘gé%%%’gfﬁ ﬁelpﬁtglol@%b{})%@dgﬁ@ 3(5%) 10 Crude net hyl

6- (i sopropyl car banmoyl ) ni coti nate was hydrol yzed vi a
Procedure Mto yield 227 ng of

6- (i sopropyl car banmoyl )ni cotinic acid. 60 ng of
Edamié 0350- 3F((4Fb]dfohﬂ3-(by2rdﬂ1|-2)- inbhyMe4-VBIdimeMPlafch

6- (i sopr o% car banoyl ) ni ngli nlyclz'ﬁac IV| apl%r ogseeghdl Sulfglyl)methyl)
The crude %‘IZB‘B et was purified by reverse phase HPLC

to yield

N5- (4- chl oro- 3- (pyri di n- 2 yl ) phenyl ) - N2-i sopropyl pyri d

i ne-2, 5- dlcarboxamde (Q) 395.1 (M+. 15 Exanple

148
N2- t ert - but yl - N5- (4\ - (gyridin-2-yl)phenyl)pyri
di ne- 2, 5- di car boxam de HN

500 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(bromomethyl)benzoic acid via
Procedure E. 170 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was
reacted with 2-(dimethylamino)ethanethiol hydrochloride via Procedure Q. 140mg of crude N-(4-
chloro-3-(pyridin-2—y1)phenyl)—4-((2—(dimethylamino)ethylthio)methyl)benzamide was reacted with
oxone via Procedure R. The crude product was purified by reverse phase HPLC to yield N-(4-
chloro-3-(pyridin—2-yI)phenyl)-4-((2-(dimethylamino)ethy1sulfonyl)methyl)benzamide. MS (Q1)
458.3 (M)".

Example 156 2—chloro-N1-(4~chloro-3-(pyridin-2-yl)phenyl)-N4-(6-methoxypyridin-3-
yDterephthalamide
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Cl NNO HN\NNH O 20 250 ng of
5- (nmet hoxycar bonyl )picolinic acid was coupled to
WO e006/028968/ | ami ne via Procedure G Crude met hyPCT/US2005/031284
6-(tert-butyl carbanoyl)nicotinate was hydrolyzed via
Procedure Mto yield 250 Y ~of

i ne was coupled to
ni@ acid via Procedure G

N2-tert-butyl-N5-(4-chl oro- 3- (
di ne- 2, 5- di carboxam de. M5 (QLY"409 (M+. 5 Exanple
149 NH
N5- (4-chl oro- 3-(pyri di n- 2- yI)phen(g/I) = (pyridin-2-ylm
et hyl ) pyri di ne-2, 5- di car boxani de CI\ O HN N NH N
O 250 ng of 5-(nethoxycarbonyl)picolinig—acid was
coupled to pyridin-2-yl nethanam ne via 10 Procedure
G Crude net hyl
ﬁ)’ &EHB%H&@JXMEFMM g@ﬁglﬁ-‘m ’p)léﬂyfcﬁrtbhlﬁg;‘lﬁ)eﬁ\ﬁﬁc acid was coupled to 6-
hydrol yzed via Procedure Mto yield
reeﬂ(iqacymrruirmf':-zmwerreatlrryreéareﬁarﬂﬁylcywp erodngtivas aeﬂ%?d og@evggpe phase HPLC
eﬁf 2- Elglngr]@ (3 CQBM{F gﬂyﬁdﬁr ﬂ}l}pﬂ@dyll)' ]We(6\/1‘@e$ho‘i915£9 dﬁld3 &ﬂerephthalamlde
I n-2-y ["car bamoyl ) ni‘cotinic aci'd v
MB@Q@dlﬁﬁéMﬁ The crude product was purified by reverse
phase HPLC to yield N5-(4-chloro- 3-
(pyridin-2-yl)phenyl)-N2-(pyridin-2-yl nmethyl)pyridine-
5-di carboxam de. Ms (QLl) 444.1 (M+. 15

Example 157  N*-(6-aminopyridin-3-y1)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-
terephthalamide

Cl

Z
O

HN Cl

NH
) —

NN
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-y1)-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-yI)phenyl)-N*-(6-chloropyridin-3-
yDterephthalamide

154



10

15

20

Exanpl e 150
N2- benzyl - N5- (4-chl oro- 3- (pyri di n-2-yl) phenyl) pyri di ne

WO 2006/028968r boxamide CI NN O HN N NH O 20 25BCTHySmis5/031284

5- (met hoxycar bonyl ) picolinic acid was coupled to
benzyl am ne vi a ProcedurelG. Crude nethyl
6-(benzy|carbanny|)niggtl% te was hydrol yzed via
Procedure Mto yield{30 6-
(benzyl car banoyl ) ni cotini ¢ i dp 60 ng of

4-chl oro-3- (pyridin-2-yl)anihnr€é was coupled to 6-
(benzyl car banoyl )nicotinic acid
crude product was purified by r
yield

N2- benzyl - N5- (4- chl or 0- 3- (pyri di n-Z phenyl ) pyri di ne
_2,5-di carboxani de. 25 MB (Ql) 443. Y (N)+. 150 WO

2006/ 028958 PCT/ US2005/ 031284 Exanple_451

N5- (4-chl oro-3- (pyridin-2-yl)phenyl)- N2 6- met hoxypyr i

di n-3-yl)pyridine-2,5- dicarboxamde 5 CI N O HNN

NH OIN O- 250 ng of 5-(nethoxycarbonyl)picolinic

SCing ofBSchiPOLR(£hIbR- ﬁ@ﬁalhquuéﬂyﬁhﬂbaﬁoﬁmemw/a@d was coupled to 6-
Procedure G, Crude

@l O(f@yﬁ*éwﬁo%wﬁwaa’rwngursz G aFswis ProfuetovasRyfified,q@ reverse phase HPLC
By gierl YZBRrotva4léhd? B-QQWIEMH@ZM)}EH%?) -Bt-gb- K opyBidat 3-y1%terephthalam1de.
6- 26 met hoxypyri di n- 3-yl car banoyl’) hi cotinic "acid

My %ﬂ4ﬁ70¥h}oro 3-(pyridin-2-yl)aniline was coupled to

6- ( 6- net hoxypyri di n- 3-yl car banoyl )nicotinic acid

Example 159  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(pyridin-2-y1)terephthalamide

Cl

Z
(@]

HN Cl

NH

Y

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-y])terephthalamide. MS (Ql) 463
(M)".

‘Example 160  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(piperidin-4-

ylmethyl)terephthalamide
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via Procedure G The crude product was recrystallized
to yield pure N5-(4-chloro-3-(pyridin-2-

w@Q kQoploeseys ) - N2- ( 6- met hoxypyri di n- 3-yl) pyri di nePQT/BSThe31284

rboxam de. M5 (Ql) 460 (M*. 15 Exanple 152

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-IV4-((6-
nmet hyl pyri di n- 2- yI)neth9 )- terephthalamde CI "N O
HN CI NH dN- 20 2. { i sopropyl azodi car boxyl ate
in 1.5n of THE was\ opyi se to a sol ution of

i di yl Joret hanol , 2. 8g of

N
Tri phenyl phosphine and 1.6 g y
i n anhydrous THE at room t enpé ure. The reactlon was
stirred for 2 hours and nmonitored 151 WD 2006/ 028958
PCT/ US2005/ 031284 by TLC. Upon cgnp{’ection, the
sol vent was concentrated, the crdide efal was
extracted in water and Chloroform 3 tlnes and dried
over Magnesium Sulfate. The crude was purified via

5'0851?6 mﬂﬁ{fﬁps?{]c%lﬁo%@ ()?#rﬁidm- -yI)Fhenglg?rrt])e(ljnécl)yll)rt])gnz:?_lc3 El(gd vas coupled to

BB0iding}- y)lfneQLanamme via Procedure G. he crude product was purlﬁed on reverse phase
met hyl pyri 2-yl )| ql A

L, G T OOl At

Y@y terdphtiefldmide VS (@183 €Mal. hours to yleld

(6-nmet hyl pyridi n-2-yl)net hananmi ne. The crude

(6-net hyl pyridin-2-yl)net hanam ne was evapor ated and

directly coupled to 50ng of 3-

R R e e A A L

purified ontsrepheatmigghase HPLC to yiel d

2-chloro-N -(4-chloro-3-(pyridin-2-

yl) phenyl ) -1V4-((6-nmethyl pyridin-2-yl)nethyl)terephtha
|am de. M5 (QLl) 491.1 (Me. 10 Exanple 153

N- (4-chl oro-3-(pyridi -y henyl ) - 4- (( 2-
hydr oxypr opyl sul f onyR ¢ eqfanide Cl "N OHN
HN cl

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)".

Examplel162 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-(methylsulfonyl)ethy])-
terephthalamide
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O'"OMH 15 1 g of nethyl 4-(brononethyl)benzoate was
reacted with 1-nercaptopropan-2-ol via Procedure Q 1

w@ 2eb/0pthyl 4- ((2- hydr oxypropyl t hi o) net hyl ) beP@Dasm05/031284

was oxi dized with 2g of MCPBA in DCM at -78C to form
net hyl ) benzoate. The

crude net hyl |

4-((2- hydroxypropylsulfoﬁ

reacti on was 20 evapor d d purified by I SCO

Corbi - Fl ash to yiel d\567 Ng/of gure methyl 4-((2-

hydr oxypr opyl sul f onyl ) met hyHNb€nzaat e whi ch was
subsequently hydrolyzed via Pro ure Mto give 328
ng of 4-((2-hydroxypropyl sulfo net hyl ) benzoi ¢ aci d.
50 ng of 4-chloro-3-(pyridin- 2-y\)aniline was coupl ed
to 4-((2-hydroxypropyl sul fonyl)ne benzoic acid via
Procedure G The crude product S purgpied on
reverse phase HPLC to yield N-(4-chlora-% (pyridin-2-
25

yl) phenyl ) -4- ((2- hydr oxypr opyl sul fonyl ) met hyl ) benzam d
5@ mp/Rf (3@h)or61~45(4-3h16M3t(pyEdﬁﬂJIBJl)9he11§l@arbamoyl)benzmc acid was coupled to 2-

%.ﬁ (4-chloro-3-(pyridin-2- phenyl ) -1 V4-
(tng y gqngﬁg}gqnaﬁ]y}e)\tl% P%Fﬂ%ﬁarﬁhaérudg@rq 9 v@ purl ied on reverse phase
s/ 0289580 PCT/ US23@0&/ 031284 chfdhro-W'- - @1&7'513%yrﬁ‘éhn-b’ly8i5henyl) -N*-(2-

Sm@%r%ﬁﬁwﬁabﬁﬁ@ﬁﬂ8W$ngd%HV?ﬂaDﬂ9%ﬂVP)phenylcarbannyl)b
enzoic acid was coupled to (R)-

2-am no- 2- phenyl et hanol ' ' via Procedure G The crude
product was purified on reverse phase 5 HPLC to yield

KR S e B A s

Exanpl e 155
N- (4-chl oro-3-(pyridin-2-y)phenyl)-4-((2-(di methyl am

no) et hyl sul f onyl ) met h - benzamde CI CQNX O HN
(o) N/
N 0

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-N1—(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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N- 500 ng of 4-chloro-3-(pyridin-2-yl)aniline was
coupl ed to 4-(brononet hyl )benzoic acid via Procedure

W(E2006/P28988) Of PCT/US2005/031284

4- (brononet hyl ) - N- (4-chl oro-3- (pyridi n-2-yl)phenyl ) ben
zam de was 15 reacted wth
2- (di net hyl ani no) et hanet hi%
Procedure Q 140ng of/crud
chloro-3-(pyridin-2-y
hyl t hi 0) met hyl ) benzam de wasH
Procedure R The crude product
phase HPLC to yield N (4-

chl oro-3-(pyridin-2-yl)phenyl)-4-
hyl sul f onyl ) met hyl ) benzam de. MSJS
Exanpl e 156 150
2-ch|oro-NI-(4-ch|oro-3-(pyridin-ézyl)phenyl)-hm-(G-ne
Tho ¥ wpmetheli Nehdoroyitnitraicapiateliml @D ef B W 2062028058 (IT) Chloride
@%g?g 0 h%/rgi%%r? é‘rvas l%late%\tol\v 5 5"8 an!i| Ir\r|1o$1:{torgl(s_lby 9LC u\ntil cNom%leteS. 0Solven’c was
@6t ®-aftd (c4tr&diioR v Spe fRihidddinNEByly A pf4ie Nyl Godtdrawmly IDEA. to reduce
enzqQi ¢ acid was, coupled to 6- nEthOXép%'i i n-3-am ne

hydr ochl ori de vi a

(4-

- 45 ((2- (di et hyl am no) et
cted wth oxone via

purified by reverse

2- (di nmet hyl am no) et
6158. 3 (M+. 20
\

st BrgrEa ey R ige evep Modtet %u%lt?%aldocﬁncemrated fo give

1.2¥Qr ;ethPNASRinbBLEl crobeRzotle€1 § of methyl 4-amino-2-chlorobenzoate was cooled to
2-chl oro-N -%4-chloro13-(pyr|d|n-2-¥l)?henyl)-hm-(6-ne i
¢ Rd% oM Mith 183l jof PridipmbaiRep Methgaesulfougl Cldoiderwas gdggd dropwise. The

EXRP Was ;ﬂ_l%ved to warm to room temperature and stir overnight. Solvent was concentrated
IV4-(6-an1nopyr|d|n-3-y|)-2-ch|oro-NI-(4-c%Ioro-3-(pyr

andithe orugd metseiplyvvys dissglved e B hAradaie ded ejtracted vith saNratpd bicarbonate
Mition and then brine. The crude material was dried over Magnesium Sulfate, filtered and
concentrated to give 1.54 g of methyl 2-chloro-4-(methylsulfonamido)benzoate. 107 pL of 1-
bromo-2-methoxyethane and 556 mg of Cesium Carbonate were added to 150 mg of methyl 2-
chloro-4-(methylsulfonamido)benzoate in DMF and stirred at room temperature for 16 hours. The
reaction mixture was extracted in Ethyl Acetate twice with saturated bicarbonate and once with
brine, dried over Magnesium Sulfate, filtered and concentrated to give methyl 2-chloro-4-(N-(2-
methoxyethyl)methylsulfonamido)benzoate. 182 mg 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-ylaniline 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-(NV-(2-(1 H-pyrrol-1-yl)ethy)methylsulfonamido)-2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide
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ON NH2 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl )b

werwoiozsdsti d was coupl ed to 15 pyridi ne- 2, 5- di BOT/N82005/631284

Procedure G The crude product was purified on reverse
phase HPLC to vyield

N4- ( 6- am nopyri di n- 3- CA-chIoro Nl - (4-chl oro-3-(pyri
di n-2-yl ) phenyl )tere y\de. M5 (Ql) 478 (M+. 20
Exanpl e 158
2-chl oro-N - (4-chl oro- 3 (pPYH
| oropyridin-3- yl)terephthal am
PCT/ US2005/ 031284 Cl a\N O NHN C 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin- I)phenylcarbannyl)b
enzoi c acid was coupled to 6- chI n- 3-am ne
via Procedure G The crude produo omas gﬁilfled on
reverse phase HPLC 5 to yield

2-chloro-N - (4-chl oro- 3- (pyridin 2- yl)phenyl) 1Vﬂ (6-c

@Mﬁ (2-%' rr]no%thw) 1%Ie;§yef‘ oPe ang 5 ? gn mg f Cesium &e(t?bogate were gMed to 150 mg of

etiyl 2QhRrdY (Iﬁékhyqbulmhmﬁoxbayzbmel irﬂBIQ[Fylhd gheayt Jood\mpdpttire for 16

i di n-2-vyl er epht hal am de N HN CI NH
IE’UN g“ée %/Fﬁ‘)st%f’fn muexure was extracted in %thq Acetate tw?ce V\wth saturated lgl)carbonate and

A& WP bﬁnAd&é&@Bﬂ Mb@redummlthie] ﬁlte?e'd)éha &ﬂl@éﬁﬂaﬁ‘eﬂr’c@ gmmlem 4-(N-(2-

enzoic acid was coupled to {fldln

(PHgyEsbF S Dnseislferemida) dortiorqheazopiss 230 wa obmeghR@-(1 -
p@lﬂ%ﬁ ?—ybﬁ%rﬁéﬁlﬂéuﬁt&mldo) 2-chlorobenzoate was hydrolyzed via Procedure M to yield

221 mg of crude 4-(N-(2-(1H-pyrrol-1-yl)ethyl)methylsulfonamido)-2-chlorobenzoic acid.

¥n-21yl) phenyl)-N4-(6-ch
154 WD 2006/ 028958

64 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(N-(2-(1H-pyrrol-1-
ylethyl)methylsulfonamido)-2-chlorobenzoic acid via Procedure G. The crude product was
purified by reverse phase HPLC to yield 4-(N-(2-(1H-pyrrol-1-yl)ethyl)methylsulfonamido)-2-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. MS (Q1) 529 (M)".

Example 166  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-isobutylmethylsulfonamido)-

benzamide

Cl

Z
(@]

HN Cl

N
_._..S/
||*O_>—

o)

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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15
2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(pyri

walcoweP28959 t er epht hal am de. M5 (Ql) 463 (M +. BEXHDPL065/031284

160
2-chloro-N -(4-chl oro-3-(pyridin-2-yl)phenyl) - [JI
F¢hdero-A4 N-igpuipiimeshyisulfpnamidpherzatani de12Q55ng/\Dof methy 2-chloro-4-(N-

% Qgﬁﬁéﬁﬁaﬁ@gﬁﬁdg%%ﬁé Qr:é}g}%olyz(et!i cgdlﬁyl\ﬂo }l}gﬂi{ 1/10 mg of crude 2-
c&lomdnnfﬁNﬁsolbut(yhnaﬂtﬂlantfona'ﬁchplyﬂnzm rcid- y15) pherfyl-ddarbdrpyridib2-yDaniline
enzoi ¢ d r|d - V| hanady

\{v/arsacolg}plcc;aé'1 2‘8! e céo %%ﬁ@so%r etlﬁﬁsugﬁ atmldo bélg%l? irgf%l}degla gff%})&%ure G. The
dredeeprséucp nas @urificdHL €2vewe phask HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-

-chl aro-N -(4-chl or gz 3- i di ns =~k V4- (pi
Db Rao bt dunRie b RRIEHE 0ns (W 5 °
Exanpl e 161

2-chloro-N -(4-chloro-3-(pyridin-2-yl)phenyl)-1V4-(1,3

-di mret hyl -1 H pyrazol -5- 10 yl)terephthalamde C a\N
KRamiply 167  NHcMorolM (4'5(911&8-3Qf)yr1dm 2-y)phenyl)-4-(N-(2-morpholinoethyl)methy]l-
3-chl or o- 4- g4 chl or o- 3- (pyrl i n-2-yl) phenyl car banoyl ) b
enzoi ¢ aci Yigeanigybpranideo 1,3 15

di met hyl - 1H pyrazol -5-anmi ne via Procedure G The crude
product was purified on reverse phase HPLC to yield

2-chl oro-N - (4-chl oro- 3-0(' ridin-2-yl)phenyl)-N4-(1, 3-

di met hyl - 1H pyr azol repht hal am de. M5 (Ql) 480
(M+. 20 Exanple 16

2-chl oro-N - (4-chl oro- 3 (p n-2-yl)phenyl)-N4-(2-(m
et hyl sul fonyl )ethyl)- terephth m de 156

=z.

M
—Ss N ©
6 0 __/

1.2 g of 4-(2-chloroethyl)morpholine and 2.5 g of Cesium Carbonate were added to 334 mg of
methyl 2-chloro-4-(methylsulfonamido)benzoate in 7 mL of DMF and stirred in the microwave at
150°C for 30 minutes. The reaction mixture was extracted in Ethyl Acetate twice 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-y1)phenyl)-4-(N-(2-morpholinoethyl)methylsulfonamido)benzamide. =~ MS (Q1) 549
My

Example 168  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-(methylsulfonylmethyl)benzamide
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WD 2006/ 028958 PCT/ US2005/031284 C NN O HNC NH O
O S/ ~,\O 50 ng of

WQ2@hl028968 4- ( 4- chl or o- 3- (pyri di n- 2-yl ) phenyl caP@HI®3003/031284

enzoi ¢ acid was coupled to 2-

(et hyl sul fonyl ) et hanam ne via Procedure G The crude
product was purified on refkrse phase 5 HPLC to yield
2-chl oro-N - (4-chl oro-/3- { n-2-yl ) phenyl ) - N4- ( 2-
(et hyl sul fonyl ) et hyl) q(ep alqyide. M5 (QLl) 492
(M+. Exanple 163

2-chl oro-N - (4-chl oro- 3- (pyrldln- [ ) phenyl ) - Nd-i sopr
opyl terephthalamde 10 C N O Cl NH O 50 ng of
3-chl oro-4-(4-chloro-3-(pyridin- 2 ﬁh nyl car bamoyl ) b

enzoi c acid was coupled to isopropy §u1ne Vi a
Procedure G The crude product was purified on reverse
phase HPLC to yield 15

%1 F());xF% & &ém%!h%l( {‘m%!ﬂ RérQwéiaEa%‘ﬂuisj{ggfoﬁrkgdin E}?(d%%%% M‘lla'edfp%%ed by ISCO
QemglhitFdasb - Nb ( 4ffoll o#-ﬁnahc(myarqub'héanglh})ﬂpﬂnmiyl yeid- ( N-352- mg of 4-
%%%%%‘g%é@-g%ﬁe%@agc% %c-g am 90%%?%‘ ﬁ/@@"&g 5 pﬁ?@% g@ore a solution of
2.6 mL of 1M BH;3-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 was re-cooled to 0°C and another 2.6 mL of BH;-THF was added
dropwise before the ice bath was removed. Upon completion, the reaction was re-cooled to 0°C
and quenched with 3N HCI dropwise. The aqueous layer was extracted 2 times with Ethyl Acetate
and the 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-yDaniline 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-methylmethy]l-

sulfonamido)benzamide
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N~ -0 ~\O OTo 5 g of nmethyl 2-chloro-4-nitrobenzoate
in 100 nL of EtOH was added 20 g of Tin (11) Chloride

WO p0opo28959©Ns. The reacti on was heated to 55C aPdI/US2005/031284

noni tored by TLC until conplete. Sol vent was
concentrated and extractlon was perfornmed in Ethyl
Acetate and water with TEA® o reduce 5 emul sions. The
organi c layer was dri ) gnesi um Sul f at e,

filtered and concentr I tR givey 3.9 g of nethyl

4- am no- 2- chl orobenzoate. 1 gy methyl

4- am no- 2- chl or obenzoate was cool to OCin DCMw th
485 gL of Pyridine before Methan fonyl Chloride was
added dropwi se. The reaction was IB dtowarmto

roomtenperature and stir overnlght §( vent was
concentrated and the crude naterlal was di ssolved in
Et hyl Acetate and extracted with saturated bicarbonate

iippf’glj 1U(§dn% dtz!l*? 'ﬁlgg{lf 'd%guma?o Fe[ty g/@ﬁqg%eglrtb 3ho W8 3f methyl 2-chloro-

over gne3|un1 I Tate tere
¢-omatlsituifanasd de)bengpateinB, 1514 o@DM{F amre stfryeld at room temperature for 16 hours.

LA A UL ARSNGBl ATl o

wigh riodied over M@emyn Shlfsretiiltgted 2ad concentrated to give crude methyl 2~chloro-

£yt TRy AR B 27 B of g 4B AR

eagnehplsiifontide)bensar xias agdrelgzdd viadltrbyedub O toagield L me of 2-chloro-

it h tura bi carbonat e .and once with 15 bri ne,
%@%gﬁ&§W&PWkﬁ %ﬂ%@ﬁpfﬁ?g filtered and
mnceﬂﬁg ratoed Uah@iry-8-(pRidiyd-yBamelleor OvA- ( Noigled to  2-chloro-4-(V-
?ﬁﬂ oxXeth met hyl sul f gnam do) benzgoate. 182 ng of
1H§;1F: 135 s@ﬁqn@tpglo}peﬁq}c‘( geid via Procedure G. The crude product was purified by

1R OXYSlaby | ) pRLy| Sté' f 8}?1@161 d@&ﬂ&mfbhmswm Y38 henyl)-4-(N-
via Procedure Mto y ,crude
methymgthplsy %m{dglh%ﬁaw&@yéﬂ%gﬂly Gw sul f onani do) benzoi
c acid. 65 ng of 4-chloro-3- (pyridin-2-yl)aniline was
coupled to
2-chl oro-4- (N (2- met hoxyet hyl ) met hyl sul f onam do) benzo

d a I .
B Y P S R B PR 1y Dbenzamice
(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(N(2-nethoxyet hyl
) met hyl sul f onam do) benzargde. M5 (Q) 494 (M+. 25
Exanpl e 165

4-(N-(2-(1H pyrrol - 1\yl ) met hyl sul f onam do) - 2-ch
oro-N-(4-chl oro-3- (py N|d| 2-yP) phenyl ) benzam de 158
WO 2006/ 028958 PCT/USZOOS/O 4 C "N O HNCOC

o)

N NH

_/

500 mg of methyl 4-(bromomethyl)benzoate was reacted with 480 mg of fert-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 fert-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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NN\ OO MNJ 200 L of 1-(2-bronoethyl)-1H pyrrole and
556 ng of Cesium Carbonate were added to 150 ng of
woreaokaprsoRs chl or o- 4- (et hyl sul f onanmi do) benzoat ePCTYURRB5/031284
and stirred at roomtenperature for 16 5 hours. The
reaction mxture was extracted in Ethyl Acetate tw ce
i 4-t(4-<atrihutoxpairtonyld2 s eripsazinttyDorbeDhenzdic Beidnea Rpdedgre G.  The
CSIX%gpma 5\?&8 4%%:@ g_atgv?c’e vaitlll ts%n%gedagigarﬁcgﬁféeﬂlt Eﬂlty?%cgﬁte, dried over
¥ighegiymrSolfate - fylkeyat ehuyll c)amtltnq}cbcsml gienawdedey-betyt b flothdme8-(pyridin-2-

f
By Bendirnbrn ot Sialtdye o WG] spenbmny st
hyﬁft{bluwt ed 4\(i-g4- Hﬂmﬁée@y@dlmtyd)pl;ﬁn@lcdbarﬁdyl)bla@ybﬁ -oxopiperazine-1-

°4‘“’€i@ef5 4 jgopsrPirasrd g dhen i) st A VL irkIgipatrraEstins-djpheny D-4-((2-

Sopipeazinil ¢/ akty )bekarhide. "ThOteaction was purified by reverse phase HPLC to give

élre((: w%zc%équ_]_g grl di E—p/l_%pl‘}énzll?4 (EZI or;(%plperazutl: _L}I] met ybbenzamlde MS (QD

aph sevhyyl ) met hyl sul f onami do) - 2- chl or obenzoi ¢ acid via
Procedure G The crude product was purified by
reverse phase HPLC to yield

4-(N-(2- (1K pyrrol -1-yl)ethyl)met hyl sul f onam do) - 2-

chl oro-N-(4-chl oro-3-(pyridin-2- yl()fhenyl benzam de.

Kmmplg 115 2]@-({ fhlgro- 31(!9y15£1a12¢y|1)§he115@ 4-((4-methyl-Z-oxopiperazin-1-
2-chl or o- l‘ngEl{z%nﬁre(py“ di n- 2-yl ) phenyl )-4-(N-isob
ut yl met hylsulf nam do)- benzamde CI "N O HN C N
O 0 20 175 L of 1-iodo-2-nethyl propane and 740 ng of
Cesi um Car bonate were adged to 200 ng of nethyl

2-chl or o- 4- (et hyl sul-fqnarpdo) benzoate in 2 nL of DWF
and stirred in the m @ 140C for 30 m nutes.
The reaction m xture*-was extyac®ed in Ethyl Acetate
twice with water, dried ové&N gnesi um Sul f at e,
filtered, concentrated and puri d on |1 SCO

Conbi - Fl ash to give methyl 15 5’%/ 028958

PCT/ US2005/ 031284

2-chl oro-4- (N-i sobut yl met hyl sul fonarﬁqid benzoate. 120
ng of methyl 2-chloro-4-(N

i sobut yl met hyl sul f onam do) benzoate was hydrol yzed vi a

Rr a06durge ol the WG ehitl 1 Wg4-ehlooris(heridin-2-yl)pheny!)-4-((2-oxopiperazin-1-

ylmethyl)benzamide was added 55 mg of Paraformaldehyde and 185 mg of Sodium

Triacetoxyborohydride in 1 mL of 2% AcOH in DMF. After completion, the reaction is extracted
once with bicarbonate and brine in Ethyl Acetate, dried over Magnesium Sulfate, concentrated and
purified by reverse phase HPLC to give pure N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methyl-2-
oxopiperazin-1-yl)methyl)benzamide. MS (Q1) 435.3 (M)".

Example 172 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4,5-dihydro-1 H-imidazol-2-

ylamino)methyl)benzamide
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chl oro-4-(N-isobutylinethyl sul fonam do) benzoi c aci d.
75 nmg of 4-chloro-3-(pyridin-2-yl)aniline was coupled

WO 2008028950 0- 4- (N-i sobut yl net hyl sul f onam do) bePzDU82005/031284

acid via Procedure G The 5 crude product was purified
by reverse phase HPLC to yield

2-chl or o- N- (4- chl or o- 3- ( py&i di n- 2-

yl ) phenyl)-4-(N-isob Nyl sul f onam do) benzam de.
M5 (Q1) 492 (M +. Exanygl e
2-chloro-N-(4-chloro-3-(pyri ¢ -ydy) phenyl ) -4-(N-(2-m

or phol i noet hyl ) net hyl - 10 sul f ongmg'do) benzam de Cl \
NOHNC N -SON 01.2g

4- (2-chl or oet hyl ) nor phol i ne and 27§ g of Cesium

Carbonate were added to 334 ng of Het hyl

2-chl or o- 4- (et hyl sul f onam do) benzoat %‘NH 7 nmL of DMF

and stirred in the mcrowave at 150¢\ior 30 ninutes.

The reaction mxture was extracted in Ethyl Acetate

twice with water, dried over Magnesium Sul fate,

fa0 tegedf dencemier sHEd sabd ©f veé-(ativcaethE}-Byhloro-N-(4-chloro-3-(pyridin-2-

hl qr 0- 4- 2- . . . .

WalbBR B VA N 73 by bR sl Sdimety -
mepiigbol@ achi 0or (1> £ DIWEAZin 500 pL of DMF in the microwave at 150°C for 5 minutes.
ﬂm& $I i nget h [ ) met hyI sul f onam dq) benzoat e was

BB e iy s EpTsERTIdo P d e jeveise Pase FTEC to yield 2-
&5 9v-HRIaoré-9- (?ryrﬂhlﬁz §?&;eﬂ§€l) mhmsma@ar@mhhfamé (N-(2-
nmor phol i noet hyl) u fonam 0) benzoic acid. 100 ng
prmpoyathylgensampls, AN | | ne was coupled to
2-chl oro-4- (N (2- m)r phoI i noet hyl ) net hyl sul f onani do) ben
zoic acid via Procedure G The crude product was
purified by reverse phase HPLC to yield
l(g)é)a&lr'ﬂ):leg{? IZ\!Nyﬁl cglﬁ}eogf ff))yﬁdm (2 ﬂl)&)hen % d1h cértohlﬁ 5m1daz Y “su
| f onami do) YemmaimaikyDbiBahide) 549 25 (I\/p+ Exanpl e 168
N- (4-chl oro- 3- (pyridi n-2-yl)phenyl)-2-net hyl - 4- (et hyl
sul fonyl net hyl ) benzam de 160 WO 2006/ 028958
PCT/ US2005/ 031284 CI "N C

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-yl)-3,5-dimethyl-1 H-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-
yDphenyl)-4-((4,5-dihydro-1 H-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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O SAO 410 ng of dinethyl 2-nethylterephthal ate was
hydr ol yzed via Procedure M and purified by |ISCO

wa@oonsio2ddsash to afford PCT/US2005/031284

4- (met hoxycar bonyl ) - 3- et hyl benzoi ¢ acid. 255 ng of 4
5 (nethoxycarbonyl) - 3- nethylbenzoic acid was cooled to
OCin 2 mL of THE before &\solution of 2.6 nL of 1M
BH3- THF conmplex in T ed dropwi se. The ice
bat h was subsequent | d the reaction was

stirred at roomtenperature yptyl reaction stalled out
at -50% conplete by TLC. The re i on was re-cool ed
to OC and another 2.6 nL of BH3 was added

dropwi se before the ice bath was nﬁwgd Upon

conpl etion, the reaction was re-coof®i to 0C 10 and
guenched with 3N HCL dropw se. The aqggﬁys | ayer was
extracted 2 tines with Ethyl Acetate d the organic
| ayer was then extracted once with bicarbonate
solution and brine, dried over Magnesium Sulfate,

§00| rﬁg bEfeAPH4 @&&ﬁ@tﬂ&tﬁﬁﬁ%ﬁ&oﬁt@ v@is‘&@acf@tvbﬁ‘ﬂ{ pyr1d1ne 2-thiol v1a Procedure Q.

hydr oxyiet hyl ) - 2- met hyl benzoat e.
Zﬁﬂemwﬂ@klgyﬂrét(wﬂ#m@ %toww@é}bzw@fé wmseae%wé é‘rqced'm@){ jthgive methyl
P}rh (91?()91%@1 I)M%aﬂﬂ 260 nys of mgl_ methyl  4-((pyridin-2-
eny phosphlne and 395 ng of NBS. The reactlon was
ﬂsﬁf@mdmeéhyékbe@n@te 15vadi rhedtolygedouvinf iReepedura INCOp  give  4-((pyridin-2-

Mlﬁ%g‘o m&?z)ogl ¥, pugf rr%ﬁ&zigzlé %L.léloro -3- (ggrldm—Z Oyfl)amhn?1 was coupled to 4-

(@ﬁiﬁine??ﬁﬂ!ﬁfmylbl)letﬁylht@ntwd mhm Freedas G- eEhﬁt erddq/ptaduct was purified by

rg\r/e?s? ed ase (I—m((gyl S e(_l)% yIpur ilglélﬁrzoo?)a pé/fidiﬁl-s’zc-)yl%lena/g)A-((pyridin-2-
ﬁnﬂmyﬁﬁﬂxMﬁmhyhmﬁb @ﬁh&hyhémﬂ®@ﬁylnEthyI)benzoate was

t hen hydrol yzed upon heating to 45C for 1 hour via

Procedure Mto give

2- met hyl - 4- (et hyl sul f onyl met hyl ) benzoi ¢ acid. 202 ny .

WG R G e ST NG —.

Procedure G The crude product was purified by
reverse phase HPLC to yield N (4-chloro-3-(pyridin-2-
yl) phenyl) - 2- met hyl - 4- (et hyl sul f onyl net hyl ) benzam de.
M5 (QLl) 415 (M +. 25 BExalr

2-chl oro- N- (4-chl or o- 3\
yl met hyl - sul f onanm do) benzami ¢
PCT/ US2005/ 031284 C \ N\ / O

1i
N— —0
/ \

500 mg of methyl 4-(methylamino)benzoate was cooled to 0°C in DCM with 270 pL of Pyridine
before 260 nL. 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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N-11S 78 L of iodonmethane and 447 ng of Cesium

Carbonate were added to 300 ng of nethyl 2-chloro-
wd2(oamoedys sul f onam do) benzoate in 3 nL of DVF PEMUS2005/031284

stirred at roomtenperature for 16 hours. 5 The

reaction mxture was extracted in Ethyl Acetat e

Ripaerurs &t U tcaie BroCastos apatiedy revrese Phise i Lt ﬁ(éel‘} BHF Bf-chloro 3
(Byrﬁﬁn-%Eﬁ%ﬁy15Lm(ﬁ%efﬂﬂllﬁethﬁbdlfoﬁ&ﬁdo)@a%ﬁfae CRIs Al 8.3 @1)".

gl ve cfude nethy

4- (N—nethylnethylsulfonan1do)benzoate 295 ng of

nmet hyl 2-chl oro-4- (N net hyl net hyl sul f onam do) benzoat e

was hydrol yzed via Procedure Mto yield 249 of _
5 xampledf6- 4broioefahlarediyirislin-2-pbrheindbi-treeihdsefogrlimgthyl)benzamide

10 100 ng of 4-chloro-3-(pyridin-2-yl)aniline was

coupled to 2-chloro-4-(N

nethylnethylsulfonanido)beﬁ oic acid via Procedure G

The crude product' was —p rifiad by reverse phase HPLC

to yield
2-chl oro- N- (4-chl or o- 3 6byr|dm -Yky phenyl) - 4- (N-
M5 (Q) 450 (M +.

nmet hyl met hyl sul f onam do) benzam d
- 49 ( ( 2- oxopi perazin

15 Exanple 170

N- (4-chl oro-3-(pyridin-2-yl)phen
-1-yl)net hyl )benzamide C "N O HN$NH 20 500 ng of
nmet hyl 4- (bronnnethyl)benzoate was reacted with 480 ngy
of tert-butyl 3- oxoplpera2|ne 1- carboxylate and 1 ¢

n 9 nL
lc%ﬁr%? thf%lhc':‘?‘ @y&;ggz& Qghd WA brgl}&nf'fltgg glcprochedgrtew);l 100 mg of 4-chloro-3-
10 Aﬁ\?ﬁ@lz-&}lﬁmﬁﬂd’m&s S@hpllédltt@dl@)l ey b r2atiremo-dH biethomethyl)benzoic acid via

B(rg Sr%{]}lt'l&h?u' f Z(I?fgt‘tnﬂ léi(gr@ ﬁy]l);\g@ﬁ:gl}}r tﬁ,fy%dgn-z %Bﬁilenyl)benzamlde

W0 PleiBddaziine-Ploeairb Oy | & e g1v5 13-treome V-4 ehlorddBHpikidin-2-y1)phenyl)-4-

4- (4- (et hoxycar bonyl ) benzy
@se%»ylsbl&nmwub enzamiis e gamlfﬁa Q¥ 3PYFEE Phg§eatPLC to afford pure 2-
Bb A& KU RIoM-3- Q)yﬁﬂi\ﬁel ﬁ)pﬂléﬁ’yi)u eﬁetthymﬂf@ﬁsm&ﬁﬁ%ﬁa}mde MS (Ql) 481.2
2- oxopi per azi n-1-yl ) net ) benzoi c acid. 200

15 @Dchl or o- 3- (pyridi n-2- yI)anlllne was coupl ed 162 WO
2006/ 028958 PCT/ US2005/ 031284 to
4- ((4- (tent-but oxycarbonyl) - 2- oxopi perazi n-1-yl ) net hyl
)benzoic acid via Procedure G The crude product mas

d t
RPN
concentranémthDgwuandaude tert-butyl
4-(4-(4-chloro-3-(pyridin-2-

20
Cl

Z.
@]

HN

500 mg of methyl 4-(bromomethyl)benzoate was reacted with 4H-1,2,4-triazole-3-thiol via
Procedure Q. 542 mg of methyl 4-((4H-1,2,4-triazol-3-ylthio)methyl)benzoate was subsequently
25  reacted via Procedure R to give an approximate 1:9 mixture of methyl 4-((4H-1,2,4-triazol-3-
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yl ) phenyl car banoyl ) benzyl ) - 3- oxopi per azi ne- | - car boxyl a
te. 4N HC was subsequently added to 5 crude

WO 200628958/ | PCT/US2005/031284
4-(4-(4-chl oro-3-(pyridin-2- yl)phenylcarbanDyI)benzyI)

- 3- oxopi perazi ne-1- carboxyl ate and concentr at
yéqu{fgly{)wéth)q@engcgret apgk methyl 4-((4H-1,2,4-triazol- 3-ylsulfonyl)methylgbenzoate The

hufs GH QBP- 1?’1_%( Ry | Hydﬁ)lfz ey | lfﬁh@%éleauré" W3 give 4- ((4H-1 2,4-triazol-3-

ox%p Fera2|n benzam de. The reaction
Hingy )@éthwbemém@a@éa é(éHHmtitrta@lérx}séﬂfomd}r@thyl)benzow acid. 107 mg

o'}*iﬂe g;(mré)ﬁp? ﬁ%ﬁé’ﬂz% 46D a1 Iv,ééué%%mé Qéen%lz 204 91% @%{4@21 4-triazol-3-

y@u&mp{l@eﬂ@]}benzow acid was coupled to 75 mg of 4 chloro 3- (pyr1d1n- -yDaniline via

Fl\lécr%élgrgzt& gﬁ"ﬁ 'ﬁgl 7&5&1 Wag %}3 %eeﬁLJgprﬁQ$ VA Cghasﬂ% W H%élb{ﬁ-(&ﬁ@ ,2,4-triazol-3-

ylaﬁllﬁlfwl)ﬁleﬁyi){l}f _@fchiohe3H@tidsal-y)ienyl)benzamide. MS (Q1) 438.1 (M)".
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-((2-oxopi perazin
-1 - yl)nmethyl)benzam de was added 55 ng of

Par af or mal dehyde and 185 ng of Sodi um

ERHBar  or Ry Se o O FiEOT g e Yphems-

blcarbonan@nﬂmﬂdbrlne in Ethyl Acetate, dried over
Magnesi um Sul fate, concentrated and purified by
reverse phase HPLC to give pure

N- (4-chl oro- 3- (pyridin-2-¢l)phenyl)-4-((4-nethyl -
oxopi perazi n-1-yl ) nmet )b amde. M5 (Q1) 435.3
(M+. 25 Exanple 172\

2-chl or o- N- (4-chl or o- prrl n,2-yl)phenyl)-4-((4,5-d
i hydro- 1 Hi i dazol - 2- yl ami nHS‘ t hyl ) benzam de 163 WO
2006/ 028958 PCT/ US2005/ 031284 N Cl NHNH N
Lo
=N
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
/
\ N 0
HN

S/P
=N

/N\?N
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100 ng of the crude HCl1 salt of
4- (am nonet hyl ) - 2-chl oro-N- (4-chl oro- 3- (pyri di n- 2-

w@ kQoploeseys ) benzam de was reacted with 72 ng of PCT/US2005/031284

1- (4, 5-di hydro-1Hi m dazol - 2-yl)-3,5-di nethyl - 5

1H pyrazol e and 100 L of DIPEA in 500 L of DMF in the

m crowave at 150C for 5 m nutes. The crude product.

B Sns ONGBMYI AL ImbRettIHEDste BRI rbddlel f i Bthy EYRI 22-triazole-3-thiol
phase HPLC to yield Z-" chl oro-N-(4-chloro-3 )

wig ﬁgppqadjqung-W)rpm ehipethylad-((¢-ametlyl- ﬂ)Qddr—‘gLalol&-ylthlo)methyl)benzoate was

' - l@m Lde. 1.0&:
s%e&ﬁ.lqu% 94&2%%7?%@%%&2 ED %We)an %Bﬁ@m% 1. VRl bf fh%{l)iyl 4-((4-methyl-
M-{ B Adtivzol-&y BulfipyDinethyl)beazhtepheny | Ymathyl( 4 45(Unetiydridh 1ps-triazol-3-

e ' ; el ) _ _
R R Bogth A, 10 TG S0 BByhap A st o give o
(@-shatiy IR r Ryt i zoN3 (butfiny DmethB)bemapid aliich-agd H((Hphehyl4ybeR4-triazol-3-

am d reacted w 80 of . :
AT e DR ERE £ Lo Piep B (R vy, S, syl ik
yduifirg D ehethy Dbdnzoi® heiDbiREA((U-methyit Ha {2, Divfazo118-tliidfonyl)methyl)benzoic acid

m cro e 150C f 5.m nutes.. The crude oduct S.
EhrioRhEd 40 20 108 OfApees  BaBr PR 69R § o o T Fixture vas
sé\E’elp@;d en lyi)e@m( ﬂ(ﬂzﬁegHBDE Ctg %i\%-l ]&M’-El:ilgﬂoFB-l@vyriﬁﬁ)-l2-yl)_phen)y1)-4-(|§]4-methyl-4H-

phenyl ) - 4- , 5- di hydr o- [ zal - 2:yl am no) net hy
3 biezsint Herineriin by WS Erpre b
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-((pyridin-2-ylsu
| f onyl ) met hyl ) benzam de 164 WD 2006/ 028958
PCT/ US2005/ 031284 CI "N O HN O S=0 6N 500 ng of
&K 186 (ﬁk@&iﬁ&%@%&ﬁ@ﬁ-ﬁ%@ﬁﬁe%y}%ﬁf((zf-ﬁétﬁﬁeﬁ{-ﬁﬂzkbcriazol-3 -ylsulfonyl)-
pyridine-2-thiol via Procédure” Q

methyl)benzamide

Cl

Z
O

HN

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-yI)phenyl)-3-(methylsulfonylmethyl)benzamide

168



10

15

20

25

260 ng of nethyl 4-((pyridin-2-ylthio)nmethyl)benzoate
was reacted via Procedure Rto give nethyl 5

wWdad2(o698958li n- 2- yl sul fonyl ) net hyl ) benzoat e. 275r@myUs1005/031284
met hyl 4-((pyridin-2- ylsulfonyl)nethyl)benzoate was
hydrol yzed via Procedure Mto give 4-((pyridin-2-

4-chl oro- 3- (pyridi n-

hne was coupled to 4-
((pyridin-2- yIsquony\

begzoic acid via

N- (4-chl oro- 3- (pyridin-2-yl)phen
yl sul fonyl ) met hyl ) benzam de. M5
Exanpl e 175 ©

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4- (N—nethylnethyls

ul f onam do) benzamde C "N O HNO NS O 15 50

399 mechyiethy] CrbtompmeHyhbyBRYy 3at éoafied o oreadwe Q)@ |8P(e methyl 3-
(Bl\/bgtﬁkfemwﬁ I%Yegwbbafzoft’é’ riggg fng l2)?fI‘H&Eylz@lee’chylsulfonylme‘chyl)benzoa’ce was

anes Ifo | ori de was ad dr opwi se. Reacti on

regeted aial erdunecb/l {oesiva 3- methy@@ifvnymwl&@uﬁoe? 28 stir

t L
LD} SO 5 SRS R e s
véx ProeginedGwi fThe OrudNpNai@H veas| putifiehby wivese plGsad®LC to yield pure N-(4-

g% 1p- % ép rldzr\@%yphagﬁ) 3- 8%&@1%@@%&%%%&2&%&6 ’Mg '((bf)qllb? 6\/[)

met hyl met hyl sul f onam do) benzoate. 698 ng of nethyl
4- ( N- net hyl net hyl sul f onam do) benzoate was hydrol yzed
via Procedure Mto give

Ekatnple e hyw- (ﬁB&HﬁMbSh(bf/rﬁﬂi@cmydﬂ)ehﬁlmzwdleﬂxand 100 ny of
Qr.0- 3- i di n-2-yl)aniline was coupled to
@?%Wi ‘ﬁ@%ﬁ Z%‘BdFonamdo)benzmc acid via 165 WD
2006/028958 PCT/ US2005/ 031284 Procedure G The crude
product was purified by reverse phase HPLC to yield

pure N-(4-chloro-3-

(pyri di n-2-yl ) phenyl) @ \ hyhnet hyl sul f onani do) ben
zam de. M5 (Ql) 416. 3NN\ +. Exanpl e 176

2- brono- N- (4-chl oro- 3-(pyri di tyl pphenyl ) -4- (net hyl s
ul fonyl net hyl ) benzamde C "N HN Br
\

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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O ScO0 1.2 g of 2-brono-4-nethyl benzoic acid was
brom nated via Procedure N. 100 ng of 4-chloro-3 10

W@ pyoeioedoss 2-yl ) ani | i ne was coupled to 160 ng OPCT/US2005/031284

2- br ono- 4- (br ononet hyl ) benzoic acid via Procedure E
213 ing of
2- br ono- 4- (br ononet hyl hk?' chl oro- 3-(pyridin-2-yl)ph
enyl ) benzam de was r ¢ e [
2- bronmo- N- (4- chl or o- 3-(pyriyig- 2yl ) phenyl) - 4-
(et hyl sul f onyl net hyl ) benzam g i i
reverse phase HPLC to afford pure
brono- N- (4-chl oro-3-(pyridin-2-y
fonyl met hyl ) benzam de. M5 (Ql) 48T
177
4-((4FL1,2,4-triazoI-3-yIsquinyI)nethyI)-N—(4-chIoro-
3-(pyridin-2- yl)phenyl)benzamide 20 CI N O HN SO Z

751 oﬁﬁ‘l—'cﬁforo@&tyf'{@m Qf-ylﬁﬁﬁlhé/ hyag c&fi&[e@ 1% @?H@’Af)i?ﬁ %QREEhyl)benzoic acid

V\BS react ed 4-triazole-3-th
i BroeetlyreeE.Ql53mg ofig- (@)-ﬁarqwﬂyl) -N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was

r%a Qe(dzl'\,_!i ﬂrotg?dﬁret(ggﬂazg&rlf?éd trgvef&e a{sgg-ﬁ’?_,@etg %R}@tp%re\’ﬁ@ chloro-3 (pyridin-

subsequen acte VI a P oce e Rto
ZappphensiD le(nleﬂ@lsnifmydble‘élyblﬁenm@gx IMS (Q1) 415.3 (M)
4-((4H1,2,4-triazol -3- 166 WO 2006/ 028958

PCT/ US2005/ 031284 vyl sul fi nyl) met hyl ) benzoate and
met hyl

i azol - 3-yl.sulf I hyl enz
bl SR e T TR e o SRR Ry P phinae
give 4-((4H1,2,4-triazol - 3- yIsquinyl)nethyl)ben20|c
acid and ol
4-((4H1,2,4-triazol -3-yl syl fonyl)nmethyl)benzoi c acid.
107 my of the mixtufe
4-((4H 1, 2, 4- triazol \ in
and 4-((4H 1, 2, 4- trlazol 3 H
acid was coupled to 75 ng of
4-chloro-3-(pyridin-2-yl)anili Procedure G The
m xture was seperated on reverse p %ig)HPLC to give
4-((4H 1, 2,4-triazol - 3- |

’enyl) 4- (et hyl sul
u15(M+ Exanpl e

ol ) met hyl ) benzoi ¢ acid
Sul fonyl ) net hyl ) benzoi c

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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yl sul finyl)methyl)-N(4-chloro-3-(pyridin-2-yl)phenyl)
benzam de. M5 (Ql) 438.1 (M +. 10 Exanple 178

Wd 2064028938 2, 4-tri azol - 3-yl sul fonyl ) net hyl ) - N- (BeT/obm0®031284
3-(pyridin-2-yl)phenyl)- benzamide CI NN O HN O wu
SSON HN\~-N 15 107 ng of a m xture of
4-((4H 1,2, 4-triazol - 3-yl sul%y nyl ) net hyl ) benzoi ¢ acid

f onyl ) net hyl ) benzoi c

4-chl oro-3-(pyridin-2-yl )gni i ng oi a Procedure G The
m xture was seperated on reverse p e HPLC to give
4-((4H 1, 2,4-triazol -

3-yl sul fonyl ) net hyl )-N-(4-chl oro- 3- r? di n- 2-yl ) pheny
| )benzami de. M5 (QL) 454.3 (M+. 20 Exanple 179

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-((4-nmethyl-4H1,
2,4-triazol-3-ylsulfinyl)- nethyl)benzamde CI N O

75'%;??%2%%@%%%%%&%@@%@%élvlgg 89R8d with 4 g of I-chloro-2-iodo-4-
ndtrdbemzenovie ProgbduneBz $avds wgof 2-€adllend-Swiitrphenyl)-5-methylpyridine in 5 mL
og 8&1‘?&'{%5%%& ﬁ%%ﬂéf«@ 2hdda®ZR Lok Sl (i Gide A6 FYER & was stirred for
sévefdl home ahydomdttnferang-ntil emilet8- Jdetvhenyaetdded Jobdilmeothe esaction and
tl\é\e/gisﬂus%l'sl ﬁ%‘f%g l\'zlv%g] %)lit%/ﬁc{?g 3rcttgneeg fvs\/i*,lggl’ft rllql{:cée?gtjez 4_hr|:e\;e({rga)1/1%i l\é%rsa Bere combined,
ddiet 1,02erd - Ma@ziabr 3Sylfsy! ffilteydd) naidhy tooanzedt etoanglve  6-(2-chloro-5-
nrirt‘r:)gplﬂgrllyl)ﬁi_cgt(lrﬂé zrirc% hy()|4_rrAng(-)f1 G-élc%iotrcg-iS-?nz[r%lpﬁe?r’l—yl)nicotinic acid was esterified with
3.1 mL of 4N HCI in Dioxane in 20 mL of MeOH. The reaction was concentrated and subjected to
basic workup, dried over Magnesium Sulfate, filtered and concentrated to give methyl 6~(2-chloro-
5-nitrophenyl)nicotinate. 681 mg of methyl 6-(2-chloro-5-nitrophenyl)nicotinate was treated with
2.1 g of Tin (II) Chloride and 1 mL of HCI in 25 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 6-(5-amino-2-chlorophenyl)nicotinate. 296 mg of methyl 6-(5-amino-2-
chlorophenyl)nicotinate was coupled to 266 mg of 4-(methylsulfonylmethyl)benzoic acid via
Procedure G. To 518 mg of methyl 6-(2-chloro-5-(4-
(methylsulfonylmethyl)benzamido)phenyl)nicotinate at 0°C in 20 mL of EtOH was slowly added
640 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)-4-(methylsulfonylmethyl)benzamide. MS (QI)
431.1 (M),

Example 186  6-(2-chloro-5-(2-methyl-6-(trifluoromethyl)nicotinamido)phenyl)nicotinate
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yl sul fonyl ) met hyl ) benzoate. The m xture of 740 ng was
hydr ol yzed via Procedure Mto give 4-

W@ eabotoesoly/| - 4H 1, 2, 4-triazol - 3-yl sul fi nyl) nmet hp¢y/b820pH031284

c acid and 4-((4-nethyl-4H 1, 2,4-tri azol - 3-

yl sul fonyl ) met hyl ) benzoic acid. 114 ng of the m xture
of 4-((4-nethyl-4H 1,2, 4- tr|a9'|-3-

yl sul fi nyl) net hyl ) benzg '

4-((4-methyl -4H 1,2, 44 ri Isquonyl)nethyl)benz
oic acid 10 was coupled to 75 ngH
4-chl oro-3-(pyridin-2-yl)aniline vi A ocedure G The
m xture was seperated on reverse plas@ HPLC to give
N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-24-Y(4-nethyl -
1,2,4-triazol -3-ylsulfinyl)nethyl)benzaglide. M5 (QL)
452.3 (M +. 15 Exanple 180

N- (4-chl oro- 3- (pyridin-2-yl)phenyl)-4-((4-nethyl - 4H—1

é g rflS[%lég| _éﬁﬁ yalf{f?lgo- -cﬁ%f\ci)phezlgs&li%in)ﬁg enze}feﬁ% rw%?ﬁu 55 é.lL %Z-methyl 6-

(ﬁIﬂUQ)&nﬂ'égiybﬁicottﬂrfdyﬂ-cfﬁorﬁetvﬁd Pa&dduid-1y hsdiprifieyt Iby netetsy Iphize APLC to give

oic acid an

R¥ER 5tP-chlpEor @ Izref%yk%%ﬁluogom%vmmﬁ)lwwlaw%?c MS (Q1) 450
td was coupled to 75 ng of 4-chl oro- 3-

(pyridin-2-yl)aniline via Procedure G The m xture was

separated on reverse phase HPLC to give

N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-4-((4- nethyl 4H 1,

2,4-triazol -3-ylsul fonyl)nethyl )benzani de gcn)

Beple 187) +V- (425hle>@a3nﬁér(hydmiymethyl)pyrldm-2-y1)phenyl)-2-me hyl-6-

N- (4-chl or@ﬂﬁ’ﬁl gaﬂ&gg}ﬂﬁog@ﬁl&e{)henyl ) - 3-(met hyl sul fonyl m
thyl)benzanl WD 2006/ 028958 PCT/ US2005/ 031284

a "N O HN, o

Cl

Z
O

HO
HN

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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o 300 ng of nethyl 3-(brononethyl)benzoate was reacted
via Procedure O to give nethyl 3-

w@ pwblogd9stil f onyl met hyl ) benzoate. 230 ng of met PgT/US2005/031284

3- (et hyl sul fonyl et hyl ) benzoate was 5 reacted via
Procedure Mto give 3-(nethyl sul fonyl net hyl )benzoic
acid. 75 ng of 4-chI050-3- py"din-2-y|)ani|ine was
coupled to 3-(nethyl s\ fa g )benzoic acid via
Procedure G The crudgyp #s purified by reverse
phase HPLC to yield pure N-(4- HN

chl oro- 3- (pyridi n-2-yl ) phenyl) - 3-( y! sul fonyl et hyl
) benzanmi de. M5 (Ql) 401 (M+. 10 Ex@npNe 182

N- (4-chl oro- 3- (pyri di n-2-yl ) phenyl ) -Z=\aet hoxy- 4-

(et hyl sul f onyl net hyl ) benzani de ~ Cl =0 HNO ©
S=0 15 900 ng of 2-nethoxy-4-nethyl benzoic acid was
brom nated via Procedure Nto afford 4-

1%_ Lﬁpn% Pg% g%l((%-;yﬁli})n? -Ebgé%ﬁlqy gé&ﬁllﬁlﬁ)ag | g l)%%ggmiq%g8{)8hen¥_]é1§cotinate was

Hggroﬁfzcaddr' ( RraoMoPREdte) % ZM\(stbhoxmbenﬁq?g: aofd \6-@-chloro-5-(2-methyl-6-
rocedure E. 211, of 4- (hrononet hyl ) - . .
(mxfkuar-oefﬁrhaﬂfm-c@m@w e puspiNip e y‘T’*)S-@)-“HlB‘il o Mrhirzynq Hydrochloride
wasprbRagted uh@ firdeedry aekranghA0 RBELCT e iRy puRY ar@ehloro-3-(5-
phase HPLC to yield pure i L .
(me(lwlc@ﬁmyé)psm%wmlmEﬂw!é:?ymﬁtbsﬂér{mupzo—m?&yﬂ?&wwmlde- MS (Q1) 449
(Qﬂethylsulfonylnethyl)benzanide. M5 (QL) 431 (M +.

Exanpl e 183

N- (4-chl oro-3-(pyridi n-2-yl)phenyl)-4-(1-(nmethyl sul fon

yl ) et hyl )benzam de 25 169 WO 2006/ 028958

PCT/ US2005/ 031284 C "N O HN O
Example 189  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((2,2,2-

trifluoroethylamino)methyl)benzamide.

Cl

Z
O

HN Cl

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-(tert-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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n S=075 ng of 4-chloro-3-(pyridin-2-yl)aniline was
coupled to 93 ng of 4-(1-bronvoethyl)benzoic acid via

w@eweoekIse E. 153 ng of PCT/US2005/031284

4- (1-bronoet hyl) - N- (4-chl oro- 3- (pyri di n- 2-yl) phenyl ) be
nzam de was 5 reacted via Procedure O and purified by,
bathyig rrg@oquhay@oyprmplgt@ngth@geaggmels re-cooled to 0°C and quenched with 3N HCI

%pfvﬁ Ch'hf%r ugbug ?)2){/(3}( ﬁ%{]ﬁx‘ciacte 0 tlTnses with Ethyl Acetate and thl\?S organic layer

ony et hyl ) benzam de.
s t)lemg_}gra@te(i Mnee V\Ehabtgﬁrbony@4soé{t1hy|and brine, dried over Magnesium Sulfate,

A’S?Fe)i]ipaﬁx cgli]cgn& te(dptx ﬁb\% é?rt %H&h %B!/?]@%\d @%&%Wﬂ})yﬂ@x%&]e( %ﬁ mg of tert-

| na
tofyl 2-chloro 4- (hydroxymethyl)benzoate was cooled to 0°C in 5 mL of DCM bn?ore adding 665

%%&% I{?ogpg}lr%e %1%441? g?l%qué% (gé/aaﬁor{ﬂ ﬁzco}ﬁe)negt%@ﬂl& g)i?e!atly purified

Wi213G0 phasipFiashi thegivenpirh eerrrbm‘tyloM\lﬁoalt—(hﬂ(ﬁ@@nfed‘fyl)ﬁenzoate 147 mg of
The re

m_nut 15 evapor a

R BT P b Rt BT R 0 g6 VBOIPEGRypine i DMSO
x4‘cr Précqlited. OH43-mg of tert-butyl 2-chloro-4-((2,2 2-tr1ﬂuoroethylammo)methyl)benzoate was
t@g ealls\gvl(t% §2N lezlép ?11%;] go%%ggam . gélrc]iz )c/:cl)n(cgr%atc] dI )(? g1v£ I'bl c%?oro 4-((2,2,2-
tﬁhﬁ&o&@l&ﬁ@o)ﬁmﬂ?l‘)ﬁeﬂﬁ&ﬁ Q¥ Mes ik bpyfchldfom-@yﬁﬂl)lmlﬂ)fhﬁih)le 4vas coupled

nmet hyl sul fo ).benzam de 17
12780 PE IS boPCHREZG Ao RbYA e R Hdcyia Bmgedure G . The
c?tﬁie'ﬂrodﬁgt W pﬂﬁﬁé}yﬂypr}ﬁ{/ér@ ﬁEas% Hﬁﬂ@ﬂo%@v@ Xlu)e DY AL (AR Soro-3-(pyridin-2-

reacted wth | oro- trobenzene
)‘})pheqy})dc(éiﬁ%I,|2ém@orop@ygggnq}gle@yl)benzamlde MS (Ql) 454.6 (M)".

2-(2-chloro-5-nitrophenyl)-5-nethylpyridine in 5 nL 5
of Sulfuric Acid was slowy added 2.25 g of Chrom um
(I'l'l) Oxide and the reaction was stirred for

Example 190  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide
Cl

Zx
(@]

HN Cl

Q
g=0
\

3.01 g of tert-butyl 4-(bromomethyl)-2-chlorobenzoate was reacted via Procedure O to give fert-
butyl  2-chloro-4-(methylsulfonylmethyl)benzoate. 12 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-yDaniline ~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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several hours at roomtenperature until conplete.
| cewat er was added to dilute the reaction and the

waoweoess ayer was extracted 3 tines with Et hyPCT/US2005/031284

Acetate. The organic |ayers were conbined, dried over

Magnesi um Sul fate, filtered and concentrated to give

6- (2-chl oro-5- nitrophen If icotinic acid. 704 ng of

6- (2-chl or o-5- ni t ropheny i inic acid was

esterified with 10 3. N\ in Dioxane in 20

nL of MeOH. The reaction was g entrated and

subjected to basic workup, drie ver Magnesi um

Sul fate, filtered and concentrat €d ™No gi ve net hyl

6- (2-chl oro- 5-nitrophenyl)nicotie e9/(§81 ng of

met hyl 6- (2- chl or o- 5- ni t rophenyl ) nittof{ nat e was

treated with 2.1 g of Tin (I1) Chloride and 1 nL of

HCL in 25 nL of EtOH Upon conpl etion, EtOH was
ncept rat L on. it h h .

et Bhe And o AR RO R AL RELERA [ oy MRacted ity

m¢thangsujfanargide ayed N8 sildrof edreubnty livsigmediethylaBurof h3-dimethyl-perhydro-
phter . COp t [ rude

b (ERE oI PEDMEALSE, | Tudefle rGEHSERTE tienared b

Brifidd aly nae@srse C lphaseo R | Yoni gied | pat e MaschioooPi(@didine2-yl)phenyl)-6-

6 of 4-(methyl sul )benzoic acid via
B B Pt TR MG R 52 O or 0. 5. (4
(et hyl sul f onyl met hyl ) benzam do) phenyl ) ni coti nate at
0OCin 20 nmL of EtOH was slowy added 20 640 ng of
Sodi um Bor ohydri de. The reaction was subsquently
Ehptexied f o1 4-10m4triadé1t -y ) et { L chlord BEPEiEa 2 WibRenyl)benzamide
wat er and extracted with Ethyl Acetate. The organic
| ayer was dried over Magnesium Sulfate, filtered,
concentrated and purifieddy reverse phase HPLC to
give pure N (4- —
chl or o- 3- (5- (hydr oxynet by i di n- 2-yl ) phenyl ) - 4- (net
hyl sul f onyl met hyl ) benzati de.— %8B PQ1) 431.1 (M+. 25
Exanpl e 186 HN
6-(2-chloro-5-(2-methyl -6-(trifl
o) phenyl ) nicotinate 171 WD 200

0 895,§
PCT/ US2005/031284 CI 0 -ONO H i/ﬁ FF
=N

dryness and

onmet hyl ) ni coti nam d

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-((1LH-1,2,3-triazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
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200 ng of nethyl 6-(5-am no-2-chl orophenyl)nicotinate
was treated with 255 L of 2-nethyl -

W@ oocf2s9ss onet hyl ) ni coti noyl chloride via Procedius2005/031284

and purified by reverse phase HPLC to give 5 pure
6-(2-chloro-5-(2-nmethyl-6-(trifluoronethyl)nicotinamd

o) phenyl )nicotinate. M5 (@l 450 (M + Exanple 187

N- (4-chl oro- 3- (5- (hyd ) pyridin-2-yl)phenyl)-2
-methyl-6- 10 (triflu )nhcotinanide CI HONO

HNNF F F To 110 ng of nmet hy
6-(2-chloro-5-(2-nmethyl-6-(trifl onet hyl ) ni coti nam d

o) phenyl ) ni cotinate at 15 0C i of Et OH was

slowy added 148 ng of Sodi um Bo ydrNge. The

reacti on was subsquently refl uxed M hour unti |

conpl ete, quenched with water and extracted with Ethyl
Acetate. The organic layer was dried over Magnesi um

] evé ?fs g bﬁ%‘l a(glg&f}i—ﬁ’f% ({2 gfﬂgxl%\r}te(pg{lf?g Z%Qhéﬁw)bgnkﬁﬁilde R¥s coupled to 40 puL of
NE-( 253ethihamieovi@ Pfo§equing/Bir b‘wmihg/ ’w)ipwamjhtnd - dryfeghandydujified by reverse

ﬁgie tl h ( L_?Z. ( TZ(r){OfElx u Sip ?CFE ﬁ h %%t ﬂrﬂﬁﬂ"l q’%lne%D(]\gzl)-chloro 3-(pyridin-2-

Wiphdayt)héranoids- MS(QTEBQW] Wbarmyl ) pyridin-2-yl)phenyl)
-2-methyl -6- (trifluoronethyl)nicotinamde 172 WO
2006/ 028958 PCT/ US2005/031284 CI O -NH NO HNNF
FF

Example 194  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((3,5-dimethyl-1H-pyrazol-1-

yl)methyl)benzamide

Cl

Z
(e}

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-1H-pyrazol-
1-yhmethyl)benzamide. MS (Q1) 417.3 (M)".

Example 195  4-((1H-pyrazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

176



10

15

20

120 ng of
6-(2-chloro-5-(2-nethyl-6-(trifluoronethyl)nicotinamd

WO r@aen8oEy ni coti nate was hydrol yzed vi a ProcepOr/@Sis5/031284

112 ng of 6-(2-chloro-5-(2-nmethyl-6- 5
(trifluoronethyl)nicotinam do)phenyl)nicotinic acid

was coupled to Methyl am n&\Hydr ochl ori de via Procedure
G and purified by re éTe @‘ HPLC to give pure :
N- ( 4- chl or o- 3- (5- N\

0
(et hyl car banoyl ) pyri di n- 2- ylhpphienyl ) - 2-nmet hyl -6-(trif

| uor onmet hyl ) ni coti nam de. M ( 49 (M+. 10
Exanpl e 189

2-chl oro-N-(4-chloro-3-(pyridin-2- |§§ny|)-4-((2,2,2
- trifluoroethyl am no) et hyl ) benzam C N NO HN

& \HF --( F F 15 To 24.9 g of

2-chl or o- 4- (net hoxycar bonyl ) benzoic acid and 2 nL of

7§%£ dtll ks @é{ngthkrﬂ—l\)a Q:hibro-8%(pyr i -YEshe AR IERLa R RIS Kb @I to 36 mg of
gas at “78CUnt 11 the sol veént was saturated and capped

18k fyrazele viae PpcedureP. ghhesiesctiomwagl qyaporated rtp slynessndidy pified by reverse

nd -€00]. £.0 r Vi . : -
R A B Rt R B R R L PA By Dbenzamice.
Mi$ QWi3BN3 WEPnesi um Sul fate, filter and 20 concentrate

to give 31.4 g of 1-tent-butyl 4-nethyl

2-chl oroterephthalate. 3.35 g of 1-tent-butyl 4-

met hyl 2-chl orot erepht hal ate was hydrol yzed vi a

roce e S of .4-(tert- X rhonyl ) - T
P n bttty S Guridty e Sl YRRk Dpcorjgpnice

THE before a solution of 19.5 nL of 1M BH3-THF

conplex in THE was added d Iopwi se. The ice bath was

subsequent|ly renoved and the reaction was stirred at

roomtenperature unti : on stalled out at -50%

conplete by TLC. The 2 onois re-cooled to 0C

and anot her 19.5 nL of BH3- THIRN-i4 added dropw se

before the ice 173 WO 2006/ 028958}PCT/ US2005/ 031284

bath is renoved. Upon conpletio Ne_ reaction is

re-cooled to OC and quenched with gd/g dr opwi se.

The aqueous | ayer was extracted two t\mes with Ethyl

Acetate and the organic |ayer

1.2 g of 6-methylnicotinic acid was brominated via Procedure N to give 6-(bromomethy)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)phenyD)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
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was then extracted once with bicarbonate sol ution and
brine, dried over Magnesium Sulfate, filtered and
wa@eoveerssat ed to give tert-butyl PCT/US2005/031284
2-chl oro- 4- (hydr oxynet hyl ) benzoate. 564 ng of tert 5
butyl 2-chl oro-4-(hydroxynethyl)benzoate was cooled to
0OCin 5 nL of DCM before &Ydi ng 665 ny of
Tri phenyl phosphi ne and 4 of NBS. Reaction was
[ figd via ISCO

tert-butyl 4-(brononethyl)-2-chKorgbenzoate was
reacted with 2,2, 2-trifluoroethanmakine in DMSO via
Procedure P. 141 ng of tert-butyl N N
2-ch|oro-4-((2,2,2-trif|uoroethyl%ningfnethyl)benzoate
was 10 treated with 4N HCO in D oxane at 45C and
concentrated to give 2-chloro-4-((2, 2, 2-
trifluoroethyl am no)nethyl)benzoic acid. 50 ng of

2410 &y & ReidoroPYiphadin-231)hiliad) wad B&ipld Sto Q00 Fhe df 4cpanobenzpic acid via

P@%‘iﬂr‘b?’o Tg 445 mepf A-@rohiorrdiyaid A ERba ha ey PYpanyds gnd 2.5 ml of

DASE A i | Rl FAROHTvPas @dded 198 §H9&6xﬂ£rﬂﬁ&ﬁ§rdx‘daﬂomrdnﬁlheded to 60°C
by reverse phase HPLC to give re

ugtilgpdctipip WA c(o;ppm okhs- SSLV(’rﬁWaF aqqqeqzlently evaporated, extracted twice with water
i/ %t)l?lh,%%yake) d‘}ec( x(n%h g/[’agjetsﬁﬁnf élﬂi@feoﬁﬁeﬂ?d ﬁmc&%ﬁ%m | DHe @RI Product was

. Exanpl e
p@nﬁehﬂ dwyome(m phﬁsgr C(fyr gies ripupe Wiﬁﬁéwyr%@aﬂ‘élﬁémwrwnyl) -4-(N-

er%ﬁ %%ﬁ&w%?%%ﬁdgﬂ@ )Q%E’ch or;glenfgat éowgsm 9 of

reacted via Procedure O to give tert- butyl

2-chl or o- 4- (et hyl sul f onyl net hyl ) benzoate. 1.2 g of
tert-butyl 2-chloro-4- (nethylsulfonyl methyl)benzoate
Pagaple 11981t d(4dvdhldno-3@pyridire?-yUpherd)-4-(MnBitoxgoabamimidsyd)banggmide
concentrated upon conpletion to give crude

2-chl or o- 4- (et hyl sul f onyl net hyl ) benzoic acid. 775 ny

of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 1 g

of 2-chloro-4 25 (netA\sul yl met hyl ) benzoi ¢ aci d

via Procedure G The ‘gr du8t was purified by
reverse phase HPLC to give r
2-chl oro-N-(4-chl oro-3-(pyridin-
(et hyl sul f onyl et hyl ) benzam de. (QL) 435 (M+. 30
Exanpl e 191

N- (4-chl oro-3-(pyridin-2-yl)phenyl H( met hyl sul f onam
do) ni coti nanmi de 174 WD 2006/ 028948 PET US2005/ 031284
c

') phenyl ) - 4-

100 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-hydroxycarbamimidoyl)benzamide was
cooled to 0°C in 1.5 mL of Dioxane. 5 mL of 2N NaOH was slowly added followed by dropwise
addition of 33 pL of dimethylsulfate. The ice bath was removed and reaction was stirred at room
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 o)™

Example 199  N-(4-chloro-3-(4-(hydroxymethyl)pyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
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"N O HNNO -SO HN100 ng of

6-chl oro- N- (4-chl oro-3-(pyridin-2-yl)phenyl)ni coti nam
waleonsassoseact ed wi t h net hanesul f onam de and 10B8CT/US$005/031284

2-tent-Butylimno-2-diethyl am no-1, 3-di net hyl - per hydr o

- 5 1, 3, 2-di azaphosphorine via Procedure F. The crude

reacti on was concentrated to dryness and purified by

reverse phase HPLC t @og

yl) - 6-
(et hyl sul f onam do) ni co \nu*’ M5 (Ql) 403 (M+. 10
Exanpl e 192 N 0O

4-((1H 1, 2,4-triazol - 1- yI)nethyﬁN
i n-2-yl)phenyl)benzamde C "N
ng of

4- (bronmonet hyl ) - N- (4-chl or o- 3- (pyrldl -yl ) phenyl ) ben
zam de was coupled to 45 ng 15 of 1HFLF2,4-triazole
via Procedure P. The reaction was evaporated to
dryness and purified by reverse phase HPLC to yield

74- (. 10t @, 2athylpyridaz D DAing(ll) bRitidd WwadNrdadted hividr @- 3-of pydhicdo-2-iodo-4-
E;rgxg%ﬂe%el %[18 %]c%llure %n Z’?om})(%emg 0 2QZQI'gloroéngrI\Qhenylgg-methylpyrldlne in 1.5

nﬁ, Gf $hiukic2Acld twak 3Bly ddael 362 nfpyds) Cil¥ofafhmC (TP ORidS -an P Yiid action was
yI)phenyI)benzan1de 175 MD 2006/ 028958

P’(I;Elq f9s 30557l digyrs g roqmy temyjerapyre ppgil_cgmpfeten Jeewater W gided to dilute the
réichi QHQH@HMQS-%H evasCQJtIQEth §t1ﬁ19§’ witel thgQAUétQt@ h’?libydréﬂﬁd"layers were

zam de was coupl triazole vra
cpnbiced uqlreedpoverhMagr@aem. §Wf%sﬁ1§%ib évcatceepemat%ﬂr Jhedy 2-(2-chloro-5-

nﬂ%h%[)ksﬁﬁl%jurp&/ dcfdVer $® mg of 2-(2-chloro-5-nitrophenyl)isonicotinic acid was
esterified with 750 pL of 4N HCI in Dioxane in 10 mL of MeOH at 55°C for 16 hours. The

-chloro-3-(pyrid
NN] \N 88

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 pL 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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5 phase HPLC to yield
4-((1H 1, 2,3-triazol -1-yl)nethyl )-N-(4-chloro-3-(pyrid

WO 2008028959 phenyl ) benzanmi de. M5 (QLl) 390.1 (M +PCExsI005/@31284

194
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-((3,5-dinethyl -
H pyrazol -1- 10 yl)nethyl )benzamde C "N O HN ZN
70 ing of _
4- (brononet hyl ) - N- (4-
zam de was coupled to 50 gy

(pyridin-2-yl)phenyl)ben

ure P. The reaction
was evaporat ed to dryness and p ed by reverse
phase HPLC to yield
N- (4-chl oro- 3- (pyridin-2- yI)phenyI)NZ ((3 5-di net hyl - |
H pyrazol - 1-yl)nethyl)benzam de. Ms (QL) 417.3 (M +.

20 Exanpl e 195

3’{60 Q&%Hf RYCh g)ﬁcgg Eéyrfﬂ K1 va%l)a Z%S(&uglml Q5 7@k PYf uithibéibic acid via

H?@EﬂllﬂSZDOSb 03Q agyof ]@K4-@\1Np{3 (pyrqukﬂNl)phenml)ﬁgn’rmbenzamlde in 2.5 mL of

IffCI hQ gﬁ”‘%’%%ﬁkwa%&cf&dqg 6g°Jf%" n?’g]() %&ﬂé Qndzs't el Q{Iﬁﬂdl ﬁp&{bompletlon

am de Was cou yrazo e via
tE&‘ oeithur WaPcon'EhlErath and lemcwasmélvaybmlr Atddetio whisrneigls TEA to reduce

ezafﬂl?sé@g{ g{ﬁ ggrg%r}l &aglee}vxyears {lﬁd \Sep &f?%mﬁ'ﬁ%o‘ﬁu‘g{%sﬂi(e?écﬁn& Cﬁl_lcglgr/ated to give
4- érmh@—w)cbbfblanpydldma Nﬁ)h@@l)))erﬁ&ﬁldﬁ ( MO®. ix aofp|4eandif&N-(4-chloro-3-

(8¥r§ﬁy|\-§-ﬁl)or Oy Icled Iygs %Pé{ed) %?l? [éy L"\cf?ﬁ&egane li%nylf(ﬂﬁ]c%lde and 90 pL

DIPEA in 500 pL DCM The reaction mixture was evaporated, subjected to basic workup
conditions and purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylamide)benzamide. MS (Q1) 402 )*,

Example 201  N-(4-chloro-3-(pyridin-2-yI)phenyl)-4-(1-methylethylsulfonamido)benzamide

Cl

Zan
@]

HN

2
HN—§7C

>_

151 mg of 4-amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was reacted with 105 pL of
propane-2-sulfonyl chloride and 205 pL DIPEA in 500 pL. DCM. The reaction mixture was
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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O 1.2 g of 6-nmethylnicotinic acid was brom nated via
Procedure N to give 6-(brononethyl)nicotinic acid. 75

worgooef289sEhl or o- 3- (pyridin-2-yl)aniline was cop@l/es2008031284

87 ng of 6-(bronmonethyl)nicotinic 15 acid via
Procedure E. 145 ng of

6- (bronmonet hyl ) - N- (4-chl oro- 3- (pyri di n- 2-

yl ) phenyl ) ni coti nam de wasgyreacted via Procedure 0 and
purified by reverse phase H to yield pure

N- (4-chl oro-3-(pyridi nyl ) - 6- (et hyl sul fonyl m
et hyl ) ni coti nam de. ) 402 AM+ 20 Exanple 197

N- (4- chl or o- 3- (pyri di n- 2-yl ) penyl ) - 4- (N- hydr oxycar bam
i m doyl ) benzam de 177 WD 2006/ 0 8

PCT/ US2005/ 031284 C QN ~-OO

Ny HN OH 240 ng

coupl ed to 207

mg of 4-cyanobenzoic acid via 5 Procedure G To 445

ng of

N- (4-chl oro-3-(pyridi n-2-yl)phenyl)-4-cyanobenzam de

lagdof2m&hyt 4-Grom@hdEA)benrod® was wictdE Opl Rieccdadded 793 gngf methyl 4-
[ e n .1t

(?1%%11 E, %or%l?l\i;\nr%egh C)‘B'&%o%g I'ulag_Phgr% g@%wﬁ?ﬁé\%@uréu gguoé' %t-{hg/clro-}(pyrldma-

3é)aaﬂmas aﬂasecbupmltto aast @oﬁwnmdlmutfbny\lmbrl)benmlﬂcﬁ@wia Procedure G. The

Cé’lé(%d’)é%(ﬁl? \yaec, dsug'?%?%é {g}r st w Sl%lg c? IeCLys l%%%c{r | lrth ?Clﬁgatl 9 Isopropylacetate

afnﬁ\/]ﬁl‘i@ &o et &-(HRLIGrd-3-(jgyridia-29ylyphenyl)-4- (methylsulfonylmethyl)benzam1de. MS

@Sj proS(pyrldanyI)phenyI) 4- (N 10
f‘QJl ar bam m doyl ) benzam de. M5 (Ql) 367.4 (M +.

Exanpl e 198

N- (4-chl oro- 3- (pyridi n-2-yl)phenyl)-4- (N nmet hoxycar bam

i mdoyl)benzamde C \ NO HNNH 15 HN O 100 ng of
BafihieCiob O r@(‘@&c@@lﬁiﬂe@ﬂzﬁl- Ry ¥h RIS MY chbrd-Neyid inOxy1Ge Bayhenzamide

i m doyl ) benzam d

Cl

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 646 pL 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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cooled to OCin 1.5 nL of Dioxane. 5 nL of 2N NaCH was
slowy added foll owed by dropwi se addition of 33 L of

walovekspbsul f ate. The ice bath was renpved andPCPES1009081284

was stirred at room 20 tenperature for 1 hour. The

reacti on was subsequently evaporated and extracted

with water twice in EFRyl Acetate, dried with

Magnesi um Sul f at e, ¢ and concentrated to yield

pure N-(4-

chl oro-3-(pyridin-2- yl)phﬁ!

yl )benzam de. M5 (Q) 381 (MY}

N- (4-chl oro- 3- (4- (hydr oxymet pyridin-2-yl)phenyl)-2

-met hyl -6- (trifluoronethyl)nicoti pari de 178 WO

2006/ 028958 PCT/ US2005/ 031284 4 4%3&%1ﬂ%135 HNNF FF

75 mL of (4-methyl pyridin-2-yl)zP iBhi de was

reacted with 4 g of 1- chloro 2-i0do-4- 5 nitrobenzene

via Procedure B. To 300 of

lzg (o2 AdBilgiopulBnyphepenin e«n?/ s deagied ithpRASi Wl A 2i(piparagin-1ryethanol via

LT Hr 1 65 A6l G %ﬁmﬁ! 9¥Hy}ﬁd1ﬁ@dﬁﬁn§iﬁg Wil Qfipionhs! Thg of 4-(4-3-

III Xi de and the reaction was stirred for sever al

hﬁ’dtwi}zprapyl)pmmzmemgﬁ@pﬂpt@nm gcfid exoPiopasies. G | and watiBed hyargverse phase
%isj@gx: ract g%iag t U\engsgh{?v.@?{ﬁ'@?}@fg)&g@%aﬂw %%ﬁzéh}lg?%’i&hyl)mperazm-l-

ﬂaymmﬂﬁmemsmhcaﬂbﬂﬁedOIEﬂﬂhd over Magnesi um Sul f at e,
filtered and concentrated to give 2-(2-chloro-5 10
ni trophenyl )i sonicotinic acid. 300 ing of

2-(2-chl oro-5- nitrophenyl)isonicotinic acid was

ez vt o a2 S e p et SRRt M O

vaneayieadagideand subj ected to basic workup, dried over
Magnesi um Sul fate, filtered and concentrated to give
nmet hyl 2-(2-chl oro-5-nitrophenyl)isonicotinate. 259 ng
of nethyl 2-(2- chloro-%initrophenyl)isonicotinate was
treated with 200 ing=e n (I1) Chloride and 500 L of
gn conpl etion, EtOH was

?-4-(N—nethoxycarban1nido
25 Exanpl e 199

concentrated and the Mea S extracted with

Et hyl Acetate and water wit to decrease

enul si ons. The organic | ayer rled over Magnesi um
Sul fate, filtered and concentr glve crude

nmet hyl 2-(5-am no- 2- chlorophen¥}§+ onhcoli nate. 240
ng of methyl nethyl
2-(5-an1no-2-ch|orophenyl)lsonlcotlnate

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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was treated with 204 L of
2-met hyl -6-(trifluoronethyl)nicotinoyl chloride via

weeweoesIse D. To 20 100 ng of met hyl PCT/US2005/031284

2-(2-chloro-5-(2-nmethyl-6-(trifluoronethyl)nicotinam d
o) phenyl )i sonicotinate at_ 0Cin 5 nL of EtOH was
slowy added 135 ng of Sodi um Borohydri de. The

reacti on was subsqugnt N uxed for 1 hour until
conpl ete, quenched w\ ' ayl extracted with Ethyl
Acetate. The organic |ayer wasdried over Magnesi um
Sul fate, filtered, concentratedyand purified by
reverse phase HPLC to give pure
N- (4- chl or o- 3- (4- (hydr oxynet hyl )pyri d/l’ﬁ(Z yl)phenyl) 2
- 25 nethyl-6-(trifluoromet hyl)n@fz&ﬁ“@@ de. M5 (Q1)
422.1 (M +. Exanple 200

N- (4-chl oro- 3-(pyridin-2-yl)phenyl)-4-(net hyl sul fonyl a
m de) benzam de 179 WD 2006/ 028958 PCT/ US2005/ 031284

& o I>ﬂ(-(cl@oroHh!fo@y1)‘t!)\é'n,§§1c @id Qbhs FBacRH with 616 L of 2,6-dimeth 8lmorpholme via
4ch|oro S’t,ép yridin-2-yl)aniline was coupledto 27

Rsgcedurpi Ky obe MigoPE 459131060 Hpyridpropdatling was qypldoto nbzoomg of 4-(2,6-
ﬁhét%ylﬁﬁ#@[ﬁﬁho@ul@%éﬁk&c 2y l’]L. @%Qwré GAarfdl ;ﬁjﬁﬁ@cﬁ%z@%rﬁephase HPLC to

OH was ad
yésfld TV{4-chlpgo- Hﬂyadinc?eylmheilygt‘} @%nmhyl%)@hoLﬂ@nlfonyl)benzamlde MS

the reaction was concentratd and extracted

Q%??féﬁ@@r Acetate in water with TEA to reduce
enul si ons. The organic | ayer was dried over Magnesium
Sulfate, filtered and concentrated to give
4- am no- N- (4-chl oro- 3-(pyridi n-2-yl) phenyl ) benzam de.
Ex@fplei00f M<{achloro-3Npyrdic-yplengh-4-(3,5-dimethylpiperazin-1-
yg&/fri )phenyl)benzam de was reacted with 30 L

w?ﬁka%s ®fonyl " Chloride and 90 L 10 DI PEA in 500 L
DCM The reaction m xture was evaporated, subjected to
basi ¢ workup conditions C:f\nd purified by reverse phase
HPLC to yield N-(4-chlLoro-\3-(pyridin-2-yl)phenyl)-4-

(et hyl sul fonyl am d be e. M5 (Ql) 402 (M+. 15
Exanpl e 201 N 0
N- (4-chl oro- 3-(pyridin- 2 yl Hoke€nyl ) - 4- (1- et hyl et hyl su
| f onam do) benzamde C "N O O

2S-N NH

o7y \_<

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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HN-S-O 151 ng of
4-am no- N- (4-chl oro-3-(pyridin-2-yl)phenyl ) benzam de

wormenesast ed with 105 L of 20 propane- 2- sul f onpeT/US2005/031284

chloride and 205 gL DIPEA in 500 L DCM The reaction
m xture was evaporated subj ected to basic workup
condi ti ons and purlf'-d reverse phase HPLC to yield
N- (4-chl oro- 3- (pyridi Y phenyl ) - 4- (1-net hyl et hyl su
| f onam do) benzamni de) 480 (M +. 25 Exanple 202
N- (4-chl oro- 3- (pyridi n- 2- yHNpKenyl ) - 4- (met hyl sul f onyl m
et hyl ) benzam de 180 WD 2006/ 028958 PCT/ US2005/ 031284
Cl O HNOO 1 g of nethyl 43 ononet hyl ) benzoat e
was reacted via Procedure O 2. S /_T\Igﬁhyl 4- 5
(et hyl sul f onyl net hyl ) benzoat e o% rolyzed Vi a
Procedure M | g of 4-chloro-3- ?qirldln 2 yl)aniline
was coupled to 1.15 g of

O B B A A PG e

H eﬁf’bﬁshﬁé | bz edchibiols prﬂldﬁatyl)@mﬁﬁe | wapr apyleaced at-g4-cthpdiperazin-1-
Et her to yie
y&wl{wyevﬁna% aeg ViyFresaiwe 5. ondnyred ) everienas I ogiR)q f(4-chloro-
36{5}%&@91)5&@151&-(4 Bﬁylp(fgahnél%udﬁvhyt) M (&xar8pl(er)203
(4-acetyl pi perazin yl sul fonyl)-N(4-chloro-3

(pyrldln 2- yI)phenyI)benzanide Cl "N O HNO OA Os
N-/N~ 15 1 g of 4-(chlorosul fonyl)benzoic acid was

reacted with 646 L of 1-(piperazin-1-yl)ethanone via
Eppople 300 e M{4-chbrordr(mfridip-ZHinkew)st- (p@mfa}zm- hrybukjquy hbgozampide
was coupled to 125 ng of 4-(4- acetyl pi perazin-

1-yl sul fonyl ) benzoic acid via Procedure G and purified

by reverse phase HPLC t oCl

~S—N
“ 1
o‘o\——’

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 931 mg of tert-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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yield
4- (4-acetyl pi perazin-1-yl sul fonyl)-N(4-chloro-3-(pyri

wa@l2oveA28959 phenyl ) benzani de. M5 (QL) 20 499. 4 Pd4/6S2005/031284

Exanpl e 204

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(4-(2-hydroxyeth
yl ) pi perazin-1- yIsquon¢¥ benzam de 25 181 WD

2006/ 028958 PCT/ US200570Q3 X C "N O HNSNN-~O
OH 1 g of 4- (Ch|OrOSt|hon pengoi ¢ acid was reacted
with 615 L of 2-(piperazin-ly et hanol via Procedure
H 75 ng of 4-chloro-3-(pyridiny2syl)aniline was
coupled to 125 ng of 4-(4-(3-

F
hydr oxypr opyl ) pi perazi n- 1-yl sul ylybéhf0|c acid by
Procedure G and purified by revegﬁ%4ﬁha§e HPLC to

yield

N- (4-chl oro- 3- (pyridin-2-yl)phenyl) - 4- (4 (2 hydr oxyet h

| ) pi perazin-I- ylsulfonyl)benzam de. gg% 501.3 .
%/ pof 4-(digorpsadiopyl#bep@ie acid was reacted with 500 uL of 2,2,2-trifluoroethanamine via

}Sl' &eﬁir%qll Oleg- 1?,% (DPW Q)HB ggy dllg)n%%%\ll}l 4Na§. %ob%lgx{ Ryp 'rr&eM 4-(N-(2,2,2-

enza SN }-OH
t@ﬂwromsyllsul@arm‘yl)hel(zmhla@rdobul’fogmre) Ge razcb ipurifics o veyerse phase HPLC to

gécmg FWﬁFO%@%ﬁdlh?%{l)ﬁ%tﬂ@% &U & 2|A?; Qiﬂu?ﬁ%o%tgﬁé\sglgﬁlg%gﬁeggmide. MS

&b)&ﬂﬁ}ﬁb of 4-(4- hydroxyplperldln | -
yl sul fonyl ) benzoic acid via Procedure G and purified

by reverse phase HPLC to yield N (4-chloro-
3-(pyridin-2-yl)phenyl)-4-(4-hydroxypi peridin-1-yl sul f

Rl iszon o B (L0 e 80 Sl .0

Cl

Z
O

HN Cl

/S_‘NHZ
1\
"%

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. Simultaneously 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 II
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 pL DIPEA in 5 mL MeOH. Upon completion the
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di met hyl nor phol i nosul f onyl ) benzam de 182 WO
2006/ 028958 PCT/ US2005/ 031284 Cl "N O HN OAS N~ O

wda 2@60%8948 (chl or osul f onyl ) benzoi ¢ acid was r eaptBUSW0$/081284
616 L of 2, 6-dinethyl norpholine via Procedure H 75
ng of 4- chi or o- 3- (pyridin-2-yl)aniline was coupled to
rgggdompyap Fonpertmtel, esiragteduimiop| ith sivlated dyeartomaiy %@nwﬁh Magnesium

Saﬁ{% ﬁﬂe?ed%'h? g&ggﬁt&te@ 18 Elqie Hlléfhlyf 3. Gl ooV Ju%ﬁf)yﬁ@en%‘a@é €777 mg of methyl

2Mdh{ofo- éhlhléanmy&el(mynel wan-hediplyygheiay Pyocaduf M- Wi irisichyruder 2-chloro-4-
@Xa(r)rlloI F}%gz%lbcga%m/ | )79 elrli]gzoqw c%?oro-%@pyrfd%i-yﬁﬁ@ln% \&Mcoupléldoto 91 mg of crude

2Nh(oﬂe-¢hhlfnnmyﬂ>eszmw aottl miaPryde)lyrh éhy [The 4ru@ ptoddétrmedshpriified by reverse

P i oo et pref AT SO Bt Mo gocE o ahogtthice. s

(@1 X422%8v9". g of 2, 6-di net hyl pi perazine via Procedure
H 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was
coupled to 119 ng of 4-(3,5-

di met hyl pi perazi n- 1- yIsquonyI)benzoic acid via

E;;Eug](): ed%Zr © ]\5'3 (4acrl]1(ljorcr>) gr(;)gr{d?an-gXp}{eg}yl)eﬁrl ?p1p§1dm— yf_l et yl)benzamlde
N-(4-chl oro-3-(pyridin-2¢yl)phenyl)-4-(3,5-di methyl pip
erazi n-1-yl sul fonyl) e. M5 (Ql) 485.4 (M+. 20
Exanpl e 208 \
N- (4-chl oro-3-(pyrid
n-1- ylsulfonyl)benzan1de 1
PCT/ US2005/ 031284 C \ N\ /

hefyl ) - 4- (4- et hyl pi per azi
2006/ 028958

NH

75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 125 mg of 4-((1-(tert-
butoxycarbonyl)piperidin-4-yl)methyl)benzoic acid via Procedure G. The crude product was
treated with 4N HCI in Dioxane, evaporated and purified by reverse phase HPLC to yield N-(4-
chloro-3-(pyridin-2-yl)phenyl)-4-(piperidin-4-ylmethyl)benzamide. MS (Q1) 406.1 M)*.

Example 213 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonamido)benzamide

Cl

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-N-
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonamido)benzamide. MS (Q1) 436.1 (M)".
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HN'S_. NN_/ O1 g of 4-(chlorosulfonyl)benzoic acid
was reacted with 570 ng of 1-ethyl pi perazine via

weeweoekIse H. 75 ng of PCT/US2005/031284

4-chloro-3-(pyridin-2-yl)aniline was coupled to
4- (4-ethyl pi perazin-1- 5 ylsul fonyl)benzoic acid via
Procedure G and purified by reverse phase HPLC to

( 2- 4 .
B e SR gy b izt Lypbenzanice
yl). M5 (QLl) 485 (h@+ Exanpl e 209
N- (4-chl oro-3-(pyridin-2- ylmphenyl) 4- (pi perazin-1-yls
ul fonyl ) benzam de 10 N O HNOAS N\-~ NH O1
g of 4-(chl orosul fonyl} A acid was reacted with
931 ng of tert-butyl pipé& azing-10O carboxylate via
Procedure H. 75 nmg of 4-chl or d={pyridin-2-yl)aniline

was coupled to 150 ng of 15 @

4- (4- (tert-butoxycarbonyl) pi peraz -yl sul fonyl ) benzo

ic acid via Procedure G The crude pgoduct was

subj ected to basic workup conditiong, %treated with TFA

to renmove the Boc group and purifiedNby reverse phase

HPLC to yield

N- (4-chl oro-3-(pyridi n-2-yl)phenyl)-4-(pi perazin-|-

3l 1mglof Omy]o)daﬁ-@aidirﬁlbyl)wn(e @k cdipledito(MN) mg of @-(EXamplasl-1-yl)benzoic

Y BsEsten g ) i Sty Bansh R EET R et b g vield Mo

JRGT4-BERRRAR- DI ABAy])- a:l(lﬁ Mhid&2ol- HiX)benzdmifle. - S (Q1) 375.3 (M)*.

Example 215  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxy-2-
methylpropylsulfonyl)-benzamide
Cl

Z
O

HN Cl

8 g of methyl 4-amino-2-chlorobenzoate was dissolved in 16 mL of MeOH, 8 mL of H,0 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,0 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 (MgSOy), 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,

187



10

15

20

25

30

OAS N\HF 0 1 g of 4-(chlorosul fonyl)benzoic acid was
reacted with 500 L of 2,2,2-trifluoroethanan ne via

weeweoekIse H. 60 ng of 4-chl oro-3-(pyridin-2-yPQBEDBi0051€31284

was coupled to 92 ng of 4-(N-(2,2,2- 5

trifluoroethyl)sul fanoyl)benzoic acid by Procedure G
and dheppeidified do B;I % I/ e 9ddiperaefel 0HPEC]t dh p@}dowas filtered and washed with
| ( h (
ﬁ"‘do ]g)t %i\ne %’ ?rﬁ 51 nrg%/%%p‘gdeb%%%ﬁ]% d*ﬁ oyl %6& §1N:o A!ngrcgptglgeh%n% acid in 40
"é Sulfiiri@ - ackiFoethankl (vzh.s cthﬂu_xed @der nitrogen atmosphere for 3h. After

‘ﬁhp gl noé%%gap%%ﬂ}{l }.1 & ll%grﬂf, %?%ébﬁﬁza%ﬁ%cp%d b fesu ultng Rrixture was

mbderadlitating with Sodibmofydwebe narhmteadmtbektdmmbwnéleeth)d aaetate The organic

30h ey Aoy Yo o S SR LERE RO 2
MﬂSap[@HﬁEvbelé f remmdeofl d@blaglete asxitles tWaE r Edctéd witto nmethyl 2-chloro-4-

erature for i nut es., Si nul t ousl
DR Gr  DBppdr FTiEn: Sr i b, LY aPE/h 2o hydroxy-2-
Meth@prop@thicekieshtd. 0 a satiop at efi SQifUtl @pRth9f S W-¢hldro-4-(2-hydroxy-2-
di oxl de gas in 10 nL of Ac at_0C.. The coo] e
wehpPBHTbReA R M BapisbEed o RiRrdiell finave i fhlro-4-2-hydroxy-2-

Qétﬁﬂ%)l@ﬁyl@xﬁﬁbéﬁ@&c 8di@WM 60 rﬁ@Q@clﬂ&o—ﬂQ@-h{l(ﬁoﬁff[}ﬂﬂrﬁﬂlylﬁéﬁyltﬁb)benzo1c acid

soluti on cont ai ni n% 20 Sodium Nitri

sre%éqdri‘é‘bl progedugsoRnte &iYs erdtons-&-(ahvlrewrd-metdylrppy lsulfpagbenzoic acid.

;?n&e M4-cHEt6! |3\(gﬂ'1du;@:@y15§1ﬁﬁﬁe' Ws Pfeﬂl ter ed chtQuIN2-hydroxy-2-
Ce ite and poured Into a beaker of irred i cewat er

mﬁhylpropsdmy@nylmmcambVlgdﬂrqcedmf@ Sshébe pigduct e phigisfegngeverse phase

tion Sfl red t f henvl)-4-(2-hvdroxy-2-
%%)[IF ect tt 159 cthfrﬂgl%i\B?&ﬂ{]&?gs( ?B N ) t(e yaroRy=

lpﬂbﬂplppxlaﬂi@nﬂmnmdedMSe@H #9.20Dhour s un d er vac u u m
I g of nmethyl 2-chloro-4-(chlorosul fonyl)benzoate was
added to a solution of 2 nL 25 of 2M sol ution of
Ammonia in MeOH and 970 L DIPEA in 5 nL MeOH. Upon

LR e e r VR T

sat ur at ed ﬂlieﬁ;ﬂéthylnﬂfoﬁyl)himaﬁdde\m th Magnesium Sul f ate,
filtered and concentrated to give nethyl
2-chl oro-4-sul fanoyl benzoate. 777 ng of nethyl
2-chl or o- 4- sul f anpy was hydrol yzed vi a
Procedure Mto yield - clg or o- 4-

HN ol

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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sul f anoyl benzoic acid. 75 ing of
4-chl oro-3-(pyridin-2-yl)aniline was coupled to 91 ny

w@boos0es9s8 5 2- chl or o- 4- sul f anoyl benzoi ¢ aci d vP@I/US2005/031284

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 benzamde. M5 (Q 1) 422 (M+. 10 Exanple 212

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(piperidin-4-ylm
Extinple 2@ n A&)+2-ddoroy-(4- GlﬁMroQ—(pNid@n—Q@l)mﬁylm -(&hydroxy-2-phenylethyl-
4-chl oro- 3 di_n yl)aniline was coupled to 125 ny

of 4-((1- ( é’gﬁ'ﬁ)benzamlde

but oxycar bonyl ) pi peri di n-4-yl ) met hyl ) benzoic acid via
Procedure G The crude g&oduct was treated with 4N

HC1 i n D oxane, evaparated and purified by reverse
phase HPLC to yield N—
chl oro- 3- (pyri di n- 2-%N) ph ') o4- (pi peridin-4-yl et hyl

) benzam de. M5 (Ql) 406.1 ( lanpl e 213
2-chl oro-N-(4-chloro-3-(pyridi -yI)phenyI) 4- (et hyl

sul f onam do) benzam de C "N HN20 20
4.2 g of methyl 2-chloro-4-(mnet do) benzoat e
was hydrol yzed via Procedure M ofu

4-chl oro-3-(pyridin-2-yl)aniline was coupled to 1.35 ¢
of 2-chloro-4 (nethylsulfonanido)benzoic acid via

ldﬁoc e KI%LS&“THS o§§ec18 Ivvr § %%%tﬁ(ﬁ \g/%g ?nkf_h\}l/\%c 516! 4tdleer9ap?c)6elgz%gte L &Procedure S
t6 4ffofl (SY-PretByl( :pMndndLﬂzawyﬂokpn@ﬁwy)eﬂ@hhiﬂpieh;oh&u 12130 mag o fS)-methyl-2-

033%79 @B%’gmﬁ%&@%%@%ﬁ was Bydroigzed Ma Pocedite M to give (5)2-

&ho@dlwilhﬁﬁ&cy& ﬁlﬁﬁylbﬁylﬂn@bwzw hesny | ) 188- g Hbfi 09)Dach@ro-4+¥-hydroxy-2-
ph)er?yelcgcﬁyaltr}ﬂo)benzmc a01d was reacted via Procedure R to give (S)-2-chloro-4-(2-hydroxy-2-
phenylethylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridine-2-yl)aniline was coupled to (S)-
2-chloro-4-(2-hydroxy-2-phenylethylsulfonyl)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-

hydroxy-2-phenylethylsulfonyl)benzamide. MS (Q1) 527.0 (M)".

Example 218  (R)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)-
benzamide
Cl

HO,
S

1\

"%

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-

189



10

15

20

25

5 75 nmg of 4-chloro-3-(pyridin-2-yl)aniline was

coupled to 78 ng of 4-(1Him dazol-1-yl)benzoic acid
wo@eessedure G . The crude product was puri f P€riUB3005/031284

reverse phase HPLC to yield N-(4-

chloro-3 (pyrldln 2-yl ) phenyl)-4-(1Hi m dazol - 1-y|2ben

chlorg- @@-hmxggppy l4iebaizeix) +. ac Exani0d 2188 of R)-2-chloro-4-(2-

p n 45i6&- Ry 9! 4-(2-
gar% 6%%§/ﬁ%pr oy cgiu I%%a(%nglle % gctgvﬁé a%{o%jd%% Yl )to %1('?- (IFZIQ chloro-4-(2
lﬁdroxm@y@ulfqnﬂ)ﬁe@og agil. N2A8hyg o4-eltomacs- @yredmfb?-zzsb@nlmafiaé coupled to

Yo AV a

BpEfhiene: livﬁreoa?wé&l%éfﬁ%&}b%’%ﬂ;cﬁcﬁﬂ g o Bl was purifed

oho 1BveBie Aptmed UHPDE ab Fiedd g(R)F2-gdatbMg4-chlore-B-(eyridin-28)phenyl)-4-(2-
of H2 s .added. dr 30 m n. The reaction

e e e R D e TR The cor d

di azonating m xture was added to a solution of 13.8 g

of potassiumethyl xanthate in 10 nL of H20O at 5060

T. The reaction was heated to 65 C for 2h and

Ixefplel@d (9)y2-28lorbliC(4igHldrb-3qpyritie-§1)phiel) A3 hydrexypespylsulfonyl)-

cooled to 25 C and extracted with ethyl acetate. The

conbi ned @%‘H}‘% extracts were washed with brine,

dried (MgS™), and concentrated. Purified by silica

gel chromat ography (0-10% ?t hyl acet at e/ hexane) to

af ford net hyl 2-chl oro-4- c

(et hoxycar bonot hi oyl t yate. A solution of 2.6 ¢

of sodi um hydroxi de iR f bIZO vvas added to 5.9

g of nethyl

2- chl or o- 4- (et hoxycar bonot hi oyIt )benzoate in 40 nL
of EtOH The 25 reaction m xture ated to 70 C for
| h. Upon conpletion, the mxture ;j;mledto 25 C,
187 WD 2006/ 028958 PCT/ US2005/ 031284 and t hen
acidified to pH 3 by the addition of 10 N HCI. The

solid was filtered and washed W|th H20to gi ve
2- chl or o- 4- mer capt obenzoni c_ acid

86 ol ShrrapHeeCxide e FaeiRd with gty %fclﬁero-"n&zere?pt@%zoate via Procedure
$tdl frtdrd @)- ish%thsér ﬂ@ﬁl&%modtz-h%%xiﬁéﬂy%ﬁﬁ%eﬁibqﬁr 0% MgQﬂ@f)-methyl 2-chloro-

at nosphere for concentration of

4 @dwdiosypropyithiptenzopy wes dydrperdaia Er@aeé'area% t<t géve (S)-2-chloro-4-(2-
kﬁﬁ%&%ﬁr&ﬁ&%@%ﬁ%@ac‘f@%ﬁ B es) 3l Kadrh Dﬁz W&&rbxﬁ)%y}iﬁ%)benzmc acid was

onate, and extracted wt aCet ate.
r&'&@dop@ﬁmpqﬂure R to give (S)-2-chloro-4- (2-hydroxypropylsulfonyl)benzo1c 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
O

HN

190



10

15

20

25

| ayer was washed with brine, dried (MgSO™4), and
evaporated to yield nethyl 2-chloro-4-

worerocaptoshenzoat e. 80 ng of i sobutyl ene oxi de MeBEUS2005/031284

reacted with nmethyl 2-chloro-4- nercaptobenzoate via
Procedure S to afford nethyl 2-chloro-4-(2-hydroxy-2-
nmet hyl propyl t hi 0) benzoate. 190 ng of nethyl

I?OUC[H%Qf ?g%rf(ng C?Hé/ g{nﬁ Wag eé W%f%ﬂf@éﬁé@p%g%ﬁg@faeProcedure S to

Vi a roce
fogdh| dﬁbmthylz Hy@rhysispxgpropyithieyHepsoatey | 18P 0) menz@ﬂ' c (R)y-methyl  4-(2-

1 d
Bkt ot o oAby iBe SEFN ofbeltn B BRI O

hyas)xmﬁap,}tlﬂldfoxyjl)bemoatee d79 mglRf (R) n@thyda 4-(2- hydroxypropylsulfonyl)benzoate was

l&lgfolgyllzg OJGAPr(che hh\é%/lq?]é ive (gHE 1—{%@)@ g)ééuflﬁo ?%Lt)eﬁz%ﬂczgc\}és 45 mg of 4-

@W@BQ@&rﬁﬁleZ——ﬁMﬂfn@ “whs coEplély thr qR)4 (?Z»hydroxypropylsulfonyl)benzmc acid via

propyl sul f on benz |c acid via Pr r
P v b TR Lt o R B G 6V BRE  So 5 Yig R -chloro -
@y1idih-0yDpiNnyB-4qbl1gH@xBoréyIsuifstylbezythipes yh))-441 (ZZMDT’V dr
oxy-2- net hyl propyl sul fonyl ) benzam de. M5 (Ql) 479.
(M +. Exanple 216
(R)-2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl) - 4 (2-
hydro%%tf 20 phenylethylsulfonyl benzam de C "
&-Ng4-£Borery(RfidinRy v phsnydrs W@éywaeylwéfaat%nzmde
wi th net hyl 2-chl oro-4-nmergapt obenzoate via Procedure
Sto afford (R -nethyl=
2-chl or o- 4- ( 2- hydr oxy 2- et hyl t hi o) benzoate. 190
mg of (R)-nmethyl- 25 O
2- chl or o- 4- ( 2- hydr oxy- 2- phenyﬂ% yIthlo)benzoate was
hydrol yzed via Procedure Mto gi @
chl or 0- 4- ( 2- hydr oxy- 2- phenyl et hy |§)pgn20|c aci d.
170 ng of (R)-2-chloro-4-(2-hydroxys
phenyl et hyl t hi 0) benzoi ¢ acid was Qe@ct ed via Procedure

R to give (R)-2-chloro-4-(2-hydroxy-2-
phenyl et hyl sul f onyl ) benzoi ¢ acid. 60 ng of

1430(iﬂ of &)t %_c{pgbéﬁé gkiBE whs YeadtaD ivkth RE WP 3-ntcPdsBloBbhzbRe (R Procedure S to

oro- dr oxy- 2- phenyl et hyl'sul f onyl ) benzoi c

ﬁ@ircti \K}S'hmﬁtlhblcedc(?élYGOXYHﬁ@thleﬁ’ewaﬁﬁas 630 puei f pled (Ormethyl  4-(2-

C y o
1{}'%/ gﬁ%@#ﬂﬁz&nﬂ(ﬁ% Cﬁr?so f‘e%tgi p‘),/I?I é’roceduryl )Rp ht(gn 1ve (Se methyl 4-2
iy} uohyl S hany LS))m@ﬁwam(ubydrmp(o@mulsmymzenzoate was

iMbtyzed B7 PRRARY M 08 BR2 ) B Y RN R RS DbESBIRCA. 45 mg of 4-
¢hSye-2-(mymidore-Nyapiline has rcouBed y riB)ed-(2-1B:dydxy piopylsulfonylybeRzoic acid via
ercgeElgr)éyG.z_ p[rﬂxg np¥c|)<ﬁltczp 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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sul fonyl )benzamde 5 C \ NOHNC HO O- O 119 ny
of (S)-styrene oxide was reacted with nethyl

WQ@2@hl0z8968 4- mer capt obenzoat e via Procedure S por/akioos/aB1284

(S) - nmet hyl

2-chl or o- 4- (2- hydr oxy- 2- phenylethylthlo)benzoate 230
mg of (S)-nethyl-2- 10

chl or o- 4- (2- hydr oxy- 2=pRken t hyl t hi 0) benzoat e was
hydrol yzed via Procedur guye (S)-2

chl or o- 4- (2- hydr oxy- 2- phenyl g t hi o) benzoi c aci d.
180 ng of (5)-2-chloro-4-(2-hyd - 2;

phenyl et hyl t hi 0) benzoi ¢ acid wa act e vi a Procedure
R to give (S)-2-chloro-4-(2-hydr -2

phenyl et hyl sul f onyl ) benzoi ¢ aci d.;80"ng of

4-chl oro- 3-(pyridi ne- 2- yI)anlllne vwas coupled to (S)-
2- chl or o- 4- (2- hydr oxy- 2- phenyl et hyl sul f onyl ) benzoi c
acid via Procedure G The product was 15 purified on
feeofed- ﬁeorp@a@@l)ﬁm_'@lq bydrplprlide was reacted with methyl 4- mercaptobenzoate via

{0 ARt Oy

pthylthio)berpdate 2 1@s reacted v1a Procedure to give methyl 4-(pyridin-3-
or 0- 3=( |d| I
)&méthzlsu(iﬁ)n gbeflzso& fonlfﬁlO) mg, (S’f blgérﬁtzam zpeyné}/ -3) g{wn}\elﬂ%r sglfd' r}_lﬁgenzoate was
l()‘zldrdﬂ@ed &AOPIt@dofe ¥VRio- give gy(pyaiién- bxlnﬁ&y%ah‘onyda)he:rtzed aMd. h60 mg of 4-
cg$ th - -épy(nﬁ n-%%lsﬂwlfnengvrag ac%uﬁbc? 6O E yrlgm%-ylmet ylsa onyl)benzmc acid via
Procdaher®m- 'Hhe(ﬁo&h}tdﬁl@(p(mﬁ@@yh tdﬁblgé pesgHPLEe to ﬁaﬁ Nggﬂf-ﬂlﬂoro-3-(pyr1dm-2-
R) 2 2 P enzoate

WebeRp gy yoea e BraraE o i 6D 1y 08 155" o

2006/ 028958 PCT/ U82005/ 031284

chl or 0- 4- (2- hydr oxypr opyl t hi 0) benzoi ¢ acid. 403 ng of
(R)-2-chl oro-4-(2- hydroxypropylthio)benzoic acid was

Eeapleds Vi gL Elﬁ&%C@U(ﬁ)frl(BnIQ%l)ghéﬁ?l)-@gbyr?ch&@-'yﬁﬁé@hﬂsu(fgnyl)benzamlde

hydroxypropylsulfony )ben20|c aci
4-chl oro-3-(pyridine-2-yl)aniline was coupled to

Cl

Q0

!
"%

lg 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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(R) - 2-chl or o-4- (2- hydroxypropyl sul fonyl ) benzoi c acid
via Procedure G The product was purified 5 on reverse

w@b@so249F4.C to yiel d PCT/US2005/031284

(R)-2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-
hydr oxypr opyl sul f onyl ) benzam de. M5 (Ql) 465.1 (M +.
Exanpl e 219

o280 oL @8- Ml : A6 ] 5 hBenzami
R o r i S A oD LRt O RRE Dbnhy fenzamice
HO O 86 ng of (S)-propylene oxide was reacted wth
met hyl 2-chl oro-4-nmer captQbenzoate via Procedure 15 S
to afford (S)-nmethyl
2-chl or o- 4- (2- hydr oxgpr »py i 0) benzoate. 275 ng of
(S)-met hyl -2-chl oro- M4 ‘ propyl t hi 0) benzoat e
was hydrol yzed via Procedur et '

tWHo)benzoic acid
was reacted via Procedure Rto giwe 2
(S)-2-ch|oro-4-(2-hydroxypropy|s@f% nyl ) benzoi c aci d.
70 ng of 4-chloro-3-(pyridine-2-yl)aniline was
coupled to

- 25 chl - 4-.( 2- I [
913U PR DML e 0t
mehd rs@-aplirasZ2otdetb@ithio)bynzehtd. %) g 8F wéthyrdezMmino-2-oxoethylthio)benzoate

4-chl or o- 3; ridin-2-vyl n - 4- (2-hydr [ I
¥ o 2 Jibiile R sk haRE" Y bt R BRAR I Rte. 1 g of
1{1&@)}{1 M?fdarﬂﬁtil-mgmeﬂry(spgﬁﬂ}m)ibaﬂﬁaty va)gp h@leﬁeM;KgZ}b%ed%prlb give 4-(2-
0 u n enzam de | , ).
ST oSBT DBREe 5 61 58me G Blob- PR opyArLing wes coupled
tgﬂ-@%éﬁ&ﬂﬁ}gﬂﬁﬂiyﬁdlff(}iﬂyl)geﬁ%: ha¢ld ﬁia llﬁ?ché&pE @herhe pkRiuvt Ras purified on
rocedure S to affor - et t .
5. P J Sy 14 hYG)be AGATa ABehysgfory R hestiyy > pyridin2-
ey Moyhubo oYlagnzoat e was reacted vi a
B e D R () et byl 4- (35
hydr oxypr opyl sul f onyl ) benzoate. 179 ng of (R)-nethyl
4- ( 2- hydr oxypropyl sul f onyl ) benzoat e was

Example 225  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxypropylsulfonyl)benzamide

Cl

HN Cl

HO
o//s\\f
O
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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hydrol yzed via Procedure Mto give
(R)-4-(2- hydr oxypropyl sul fonyl ) benzoic acid. 45 ng of

Wd2006/02896%- 3- (pyri di ne-2-yl)aniline was coupl eBCT/0S2005/031284

(R -4-(2- hydroxypropylsulfonyl)benzoic acid via

Procedure G The product was purified on reverse phas
qlq]:q[@?’-(Wrsglfne@—ul)m}ne[\wemcqyﬁ}eé rtg-2achloro-4- (2-hydroxypropylsulfonyl)benzow acid

&Pyxrobéiiuﬂe C(?rqfhé BJ%@&B( 'v\)awm(f%dwqwéﬂ ?ﬁé%@ﬁPi@'tE 9121 J-BREEAV-(4-chloro-

¥ @yrlqhn@zwl)cph¢rxyﬂ)o4 @l(yswympwlszlfym»th@ﬁwdﬁ MS(QUYApEREX) pr
opyl sul fonyl ) benzamde C "N HN HO J- O- O 15
150 nmg of (S)-propyl ene oxide mas reacted with nethyl
4- nercaptobenzoate via Procedure Sto afford

f
MR e R T
mﬁmﬂbﬂwmmﬂa Procedure Rto give (S)- nethyl 4-( 2-
hydr oxypr opyl sul f onyl ) benzoate. 350 ng of (S)-nethyl
4- (2- hydr oxypr opyl sul fonyl ) benzoate was hydrol yzed
via Procedure Mto give CI
(S)-4-(2-hydroxypropyl f )benzoic acid. 45 ng of
4 20 chl oro-3-(pyridi niline was coupled to
(S)-4-(2- hydroxypropylsﬂlfonylg nzoic acid via
Procedure G The product was purifi/ed on reverse phase
HPLC to yield (S)-N(4-chloro- 3- HO
(pyridin-2-yl)phenyl)-4-(2-hydro ropytsul f onyl ) benza
mde. M5 (QL) 431.3 (M+. 25 ExanplLg§—222
N- (4-chl oro-3-(pyridin-2-yl)phenyl O4- (pyridin-3-yl met
hyl sul fonyl ) benzam de 191 WD 2006/ 028958
PCT/ US2005/031284 C \ N\ / O HNo 1Ig of
Bg ()bﬂ-(bfﬁh’fml hgthy yiizoditrile way ehactsd Ozl’ithdanmtd Bapaw] wiatHrocedure Q to

%E’%‘ﬂ (2%)’ g%%?l?rg?yxtgf?? éT YH-RV?IP%aOmth be re?gg a8 Qol{9 gdgﬁ}ej&8¥ypropylthlo) 2-

ﬂ&hﬁb’dnz&n&@ﬁvhﬁﬂeﬁb‘t&i Wia Phoveduiy T ttd g bE(MQ(ﬁb@/pV@‘g‘llthlo) 2-methylbenzoic
arcﬁ‘iact eg o¥4 ?2 Erd?gx%/%yorp%th%)t2omgt51ylgenz01c ade was (réglcted VlanProcedure R to give
4-(2-hydroxypropylsulfonyl)-2-methylbenzoic acid. 100 mg of 4-chloro-3-(pyridin-2-
yDaniline 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

OH
-

S
© (0]

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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30

yl met hyl sul fonyl ) benzoate. 760 ng of nethyl
4- (pyridi n- 3-yl net hyl sul f onyl ) benzoate was hydrol yzed

WO 2@eessedure Mto give PCT/US2005/031284

4- (pyridin-3-yl net hyl sul fonyl ) benzoi c aci d. 60 ng of
4- chl oro-3-(pyridin-2- yléanlllne was coupl e

Erpfeﬁyqeﬂaquglge §}1(}r§yq§9¥y§my¥t pb)bpr)zg@r@z@} o (bg,og 4‘['Z—élydroxyethylthlo)benzo1c

t s ]
%ﬁ@é&?ﬂéﬁﬁfﬂg W&(egﬁrg qwfgr %wg% %zowdwglk,aﬁymfoﬁﬁy&ﬁﬁﬁc RR@S &0 mg of 4
shlorpAdpyidin-ZyDainedi was3-optpiest Hy| duPhpdrpxyetotsztpnydbenzivg acid via

ﬁ%ur@?ﬁlo’%}# %@{u&; %ﬁﬁﬂlfgd %ﬁ?ev rSe gl?a)se C to ?’181(1 N- &4 cﬁloro-3 (pyridin-2-
yiwlswﬂ)fde@yhyﬁmxmtmtd@nylmenzammemsm1>N7 0 15 | g of
2- (brononet hyl ) pyri di ne hydrobrom de was reacted with

nmet hyl 4- nmer capt obenzoate via Procedure Qto afford
nmet hyl 4- (pyridin 2-yl met hyl t hi o) benzoate. 500 ng of

th s..leact ed
i e el RS T D e R
y)phetyyézahidenyl ) benzoate. 470 ng of nethyl
4- (pyridi n-2-yl met hyl sul fonyl ) benzoate was hydrol yzed
via Procedure Mto give
4- (pyridin-2-yl methyl sul fonyl )benzoic acid. 70 ng of
4- chloro-3-(pyridin-2-y|?ani|ine was coupled to

4-(pyridin-2-y|nethy|suIP nyl ) benzoic acid via
Procedure G The prqdu purified on reverse phase
HPLC to yield N-(4-c (pyg i din-2-

yl) phenyl) - 4- (pyridin-2-yl makkyl sul f onyl ) benzam de. M5
(QL) 464.1 (M+. 25 192 WO 200
PCT/ US2005/ 031284 Exanple 224
4- (2- am no- 2- oxoet hyl sul fonyl) -
2-yl)phenyl)benzamde C "N

4 g of 4-(2-hydroxyethylthio)benzonitrile was reacted via Procedure R to yield 4-(2-
hydroxyethylsulfonyl)benzonitrile. 3.0 g of triphenylphosphine was added to a solution of 2 g of
4-(2-hydroxyethylsulfonyl)benzonitrile and 4.7 g of carbon tetrabromide in dichloromethane at 0
°C. The reaction mixture was allowed to warm to room temperature and stirred for 1h. The
mixture was diluted with dichloromethane, washed with H,O, dried (MgSO,) 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-ylethylsulfonyl)benzonitrile. 300 mg of
4-(2~(1H-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
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5 2.5 g of 2-bronpacetam de was reacted wth nethyl
4- mer capt obenzoate via Procedure Qto afford nethyl

Wd 2080 2895810- 2- oxoet hyl t hi 0) benzoate. 2.6 g of PEr/g1005/031284

4- (2- am no- 2- oxoet hyl t hi o) benzoate was reacted via

Procedure R to give nethyl

4- (2- am no- 2- oxoet hyl sul f%4nyl ) benzoate. 1 g of nethyl

4- (2- am no- 2- oxoet hy, ) benzoate was hydrol yzed

via Procedure Mto ¢ 10,

am no- 2- oxoet hyl sul f onyl ) bepgaic acid. 150 ng of

4-chl oro-3-(pyridin-2-yl)anilinewas coupled to

4- (2- am no- 2- oxoet hyl sul fonyl ) »0i C q d via

Procedure G The product was pu ‘Lgﬂ— reverse

phase HPLC to yield G

4- ( 2- am no- 2- oxoet hyl sul f onyl ) - N—(Q chl or o- 3- (pyri di n-

2- yl)phenyl)benzanm de. M (Qj) 430. 2 (h0+ 15 Exanple

225 2-chl oro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-

WP drantyfp2dpmesthyissHony benrerifrileiwas wpd i ngceﬂme@lwﬂh mzeje to yield 4-
obenz tri r

B conlur &8 1o afrgr ool

WietylsofaryYbgrzotitfyide owgsprioppyddt hiieo) Ryesedemi (I |tbeglvz 3-(g-(bf-pyrazole-1-

h ro o] bt
ﬁ%eﬁl lsglréon\}lﬁﬁén%rlg %ée(lgur ZSV gty lé fcﬁ\}é&%}b@gﬁ&iﬂ 2= ))ya%gnms coupled to 4-(2-
Cr}ﬁebymylpﬂq@)pﬂwlsukﬁ)ﬂyéhmmg a&cl dia Eo@dgeo(ﬁ The product was purified on

r‘rze_%eg% ase gﬁ%r ocggg P o(? (S II-I h}/lra%oqq %)%{hyls%‘t:onyl)%(% %?oro-?» (pyridin-2-

ﬂnmhbgbﬁmﬂnﬁajﬁsdQQNMpDQMNWsulfonyl)ben20|c acid. 70
ng of 4- 193 WO 2006/ 028958 PCT/ US2005/ 031284

chloro-3-(pyridin-2-y|)aniIine was coupled to
2-chl oro- 4- (2- hydr oxypr opyl sul fonyl ) benzoic acid via

b OC e;j?g{))e“]g-l(%clgorerﬁr Q%? u&lﬂ@%p%%plg I4(§2-?9-methy{? ?nrnsdgzo I'1]-a €
3- (pyrl dINrByD%ﬂ lsm é&zalﬁrd(aZ hydroxypropyl sul fonyl) ben
zam de. (l\/p+ 5 Exanpl e 226

N-(4-chl oro-3 (pyrldln -yl ) phenyl ) -4-(2-hydroxypr opyl
sul fonyl) - 2- cl

/
\ 0
HN

/s—Jf_N\/i\

o” \\

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-
1 H-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-
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-(4-methyl-1 H-imidazol-1-
yl)ethylsulfonyl)benzamide. MS (Q1) 481.0 (M)".
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met hyl benzamde C "N O HN/ HO OS- O 10 2 g of
4- br ono- 2- et hyl benzonitrile was reacted with

wda 2008/028p% 0- 2- propanol via Procedure Qto af f BeTiUS2005/031284

4- (2- hydr oxypropyl t hi 0) - 2- met hyl benzonitrile. 950 ny
of 4-(2-hydroxypropylthio)-2- nethyl benzonitrile was
reacted via Procedure T to give

- ro [t At 0):- 3- ' ird.
e A e b S
react ed viyefrybuboyeerRamulegi ve 15
4- ( 2- hydr oxypr opyl sul fonyl ) - 2- et hyl benzoi ¢ acid. 100
ng of 4-chloro-3-(pyridin-2- yl)aniline was coupled to
4- (2- hydr oxypr opyl sul f orf§{l ) - 2- net hyl benzoi ¢ acid via
Procedure G The p ct S purified on reverse
phase HPLC to yiel d\ ﬁ
N- (4-chl oro- 3-(pyridi n-2-yl
(2- hydr oxypr opyl sul f onyl ) -
445.3 (M +. 20 Example 227 NQT/
N- (4-chl oro-3-(pyridin-2-yl)ph l) - %%Nhydroxyethyls
ul fonyl ) benzamide C "N O HN3H-- O- O5 g of

4-fl uorobenzonitrile was used in Procedure Qwth

2-mer captoethanol to afford 4-(2- 25

hydr oxyet hyl t hi 0) benzonitrile. 900 ng of
o § Rirleddnspeysdrhgfl 10y of)thiesendcartazide én Vismk efipyranevivas slowly added 7.8
194 6/ 028958 PCT/ US2005/ 031284 . Procedur e T .. 0
B R N0 Byt AT (TSR B meiige MRS e dliton 0 °C -4
€6 ( 2Fteytaaioy ahiayird Miao aliewabiocc wamc itd rovas tanmgacitee aud atirred for 16 h.

rocedure R to give 4-(2-hydroxyethyl sul fonyl).benzojc .

v&p%r_atuglog% l‘é‘fet)g-th‘ﬁ‘?fné‘i(ﬁf) _aél_%?. p@?él/ C&‘i“{gf-lz%"f/‘?g tgﬁ)?é?r%lﬁ%rg% was dissolved
@oephie df MROM {nd-1Rylsfavsyi@inhytttbaride0 ayd WisaBfwied faCioth. Ve solvent was
removed and the residue was dissolved in H,O, then acidified to pH 2 by the addition of 1N HCI.

nyl) - 4-
- e | benzam de. M5 (Ql)

<

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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Procedure G The product was purified on reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2 5

W@ kgoploesaygs ) - 4- ( 2- hydr oxyet hyl sul f onyl ) benzam deCT/NR005/031284

(QL) 417.0 (M+. Exanple 228
4-(2-(1H i mdazol -1-yl)ethyl sul fonyl)-N(4-chloro-3-(p
yridin-2- yl)phenyl)benzatide 10 C1 ON O HNO 4
g of 4-(2-hydroxyet hyTthi gsnzonitrile was reacted
via Procedure R to yRe| 2- 45
hydr oxyet hyl sul f onyl ) benzonign—i4 e. 3.0 g of
tri phenyl phosphi ne was added to)agsol ution of 2 g of
4-(2-hydroxyethy|squonyI)benzd@!} ile RHd 4.7 g of
carbon tetrabrom de in dichlororetha at 0 T. The
reaction mixture was allowed to wakmto room
tenperature and stirred for |h. Th€ mixture was
di luted with dichl oronet hane, washed with H20, dried
MySO4) and evaporated. .  Purified by silica ge
&b AdlerpbairRyitile wap ysedtipProcsduse S with ész%@?t%gloprap%nak tp afford 4-(3-
tﬁdﬂ&yﬁ@pﬁﬁﬁ?&%&&ﬂ&iﬁul f .(Sn%lo}‘ bieB 29Mioky drb S 1th ¥ s Mitlfe was reacted via
- et hy enzon

(2-brono | sul fonyl) ifrile was used in
Iopesderdur € Poni tgivei nitdEkirexypiopyfihjbenzoic  acid. 1.2 g of 4-3-

hﬁrgﬂo‘g{?ﬁrgfﬁ_}lﬂh%%%&é - Licyd ) &8aBY ! sudidonwlid bangQeitrike. togo%ive 4-(3-
byd(ozyrrap¥lsubfousedibonzoic-agid) ebthye ohif-llaspt3-treridiolanilige wascoupled to 4-
R

phashRIE© t@yiglslyNi(4Hehder@-3y(pyadin-R iyhphenal-4-(8-dydromarapylsulfonyl)benzamide.
APIN( ifdazol - 1-yl ) et hyl sul fonyl ) benzoic acid via

]ﬁ§&§léégg(gp'The product was 25 purified on reverse

phase HPLC to yield

4-(2-(1H i m dazol -1-yl)ethyl sul fonyl)-N(4-chl oro- 3-
(pyridin-2-yl)phenyl)benzam de. M5 (Q) 467.1 (M +.

Exemp1el 283 2 28.(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-methoxyethylsulfonyl)benzamide

4-(2-(1H pyrazol -1-yl)ethyl sul fonyl)-N-(4-chl oro-3-(py
ridin-2- 30 yl)phenyl)benzam de 195 WO 2006/ 028958

PCT/ US2005/ 031284 CI QG Nel O HN N~~~

/
\N 0
HN

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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/-N\"D O~ 250 ng of
4- ( 2- bronoet hyl sul fonyl ) benzonitrile was used in
w@eweoesIse P with pyrazole to yield 4- PCT/US2005/031284
(2 (1H pyrazol e-1-yl ) et hyl sul fonyl ) benzonitrile. 300
of 4-(2-(1H-pyrazole-1- 5
lizpseétuﬁﬁ st Izm%w Banpwifiet pn revesagphase HBE@ do yipld N-(4-chloro-3-(pyridin-2-
©-ethSkySth Xﬁulﬁn%be(l%dﬂﬁ@é/ W@l?ail 0 (M),
)ethylsulfonyl enzoi ¢ acid
4 chloro-3-(pyridin-2-yl)aniline mas coupled to 4-(2-
(1H pyrazol e-1-yl ) et hyl sul fonyl)benzoic acid via
Procedure G The product was purified on reverse
Phapt 23PL GV(4cllpretd(pyridin-2-yl)phenyl)-4-(propylsulfonyl)benzamide
4-(2-(1H pyrazol -1-yl)ethyl sul fonyl)-N-(4-chl oro-3-(py
ridin-2- yl)phenyl)benzam de. M5 (Ql) 467.0 (M+. 10
Exanpl e 230 N-(4-chl oro-3 ¢l
- (pyridin-2-yl)phenyl (
- yl)ethyl sul fonyl) be
270 ng of 4-(2-bronoethyl sul f
used in Procedure P with 4-nethy
4-(2-(4-nmethyl -1H i m dazol e-1-ylJ
trile. 320 nmg of 4-(2-(4-nethyl-
1H i m dazol e- 1- yI)ethyIsulfonyl)b%p-eﬁﬁ_rlIe was
reacted via Procedure T to give 4- (21(4 nmet hyl - 20
1H i m dazol e-1-yl ) et hyl sul fonyl ) benzoi c acid. 70 ng of
4-chloro-3-(pyridin-2-yl)aniline was coupled to
U-g Df (4Hlnebbeplzerfitrild rWajamst einl Procedure Q with 1-propanethiol to afford 4-
edur e

| f. | -h .
%wr()(%ftlb%l)lbs Bonigily. % | :rggz 0 ?pac&léféhl%)lbg‘r}%grrngqﬁgﬁﬁea% %d \;I/;? gﬁoaedure T to give

-met hyl -1 Himdazol - |
Cl "N O HNNN 15 0
fﬁbenzonltrlle was

i dazole to yield
hyl sul f onyl ) benzoni

puri
Nf;(rébytt]mb)lkmzoﬁb 4cidy r 700 n’i]g i éydp)qphhlﬂy)b}nzétc(aﬁid(\ﬁasmcm}llv-id Plocedure R to

i.m zoI-I- et hy | f | ) penzam de. M5 ( .481. 0
i E RSy R o 8L BT FORBGH 8y BT 2P e it oved to 4
@ﬁ)];)ylsulfonyl)benzmc acid via Procedure G. The product was purlﬁed on reverse phase HPLC

tjzyzeldth?‘% Ff&%ﬁ PW éf‘P)%e}flbﬁsT“ng“f %7\%5@92‘& %eéng M¥ta13 Fis.o oay

Example 235  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxyethylsulfonyl)benzamide

Cl

HN Cl

OH
s/
oY

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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& "N O HN' NNI \,---N O 50 To a stirred
suspension of 10 g of thiosem carbazide in 100 niL of

W@0028988 was sl owy added 7.8 m of acetyl chtDUSZIES/031284

at 0 T. The tenperature was mai ntai ned t hroughout the
addition (0 C- 4 C). The reaction m xture was

hidrexeshy lswfopehenzoic addm Venpef Aellpre-3amuridin2rydailing fvas goupled to 2-
aﬂoraq (E\%Q{ﬁmygmf&%se&oéCa%IdyL tﬂ%&&&m@arﬂ@?r%a $8€ purified on

crude 1-acet’yl "t hi osém car bazi de was di ssol ve
revereff \Wel@sk andPLE g &f swigldum Preblpooxy-tlechleand-(Riredin-2 -yl)Phenyl) 4-(2-

$ renoved and the

lg}gfg% ﬁgﬁ%@ﬁ%}ﬁggﬂmgaﬁa%%% ?(}@n acidified to pH 2
by the addition of INHC. The resulting solid was
filtered and washed with H2O to give
3-nethyl-1,2,4-triazole-5-thiol. 1 g of
Breanmpld Bl - 12-2hldrot¥-(‘Badére-3Epyriniol-ypienplild€st t 0 a
ﬁr%lfutlon of g}g} ngzofdsodl umnitrite in 3 m of 15

PyRroRdionyipeR et 1po at 0 T. The reaction
m xture was stirred for [h at 0 C, and basified wth
saturated sodi um carbonate and concentrated. The
resi due was dissolved witm MeOH and filtered. The
filtrate was evapora ed
3-nethyl-1,2,4-triazo o
br onoet hyl sul f onyl ) benzoni t rHN Gl used in Procedure
Pwth 3-nethyl-1,2,4-triazole yield 4-
(2-(3-nmethyl-1H1, 2,4-tri azol e- ) et hyFisul f onyl ) benz
onitrile. 310 ng of 4-(2-(3-nethyl\; 0
1,2,4-triazol e-1-yl)ethyl sul fonylofenzonitril e was
reacted via Procedure T to give 4-(2-(3-nethyl -
1H 1,2, 4-triazol e-1-yl)ethyl sul fonyl)benzoic acid. 60

gg egl-e}éorc r}lylt-iﬁw b%lé g}{r%feg)\lla? Wegilb%rgcedulergw\lqﬁ%-rr(l:e?clzja%lto?fj-prtoganol to afford

Jchlbhet BilysiekyopsithdRaanariRCi d via Procedgre Gf The 2-chloro-4-(3-
product was _purifi ?d on rever phase HPLC to yiel

wd(%yarﬂwd‘ih@)@n%%wl di We- mastﬁfis]emm )Ergeedyre 3L o hﬁ}velﬂchloro (3
dl?oxﬂprbgylﬁk?&ehlzmc 2Ridy! )th g%tsyl:ﬁl%yd L 308 BRPp 8 1thMibenzoic acid was

W%ﬁ‘éﬁ?@ﬁ%ﬂl@%&/yl@lﬂﬁ% chgarg 14y (Bhgdrgropropylsalionyhbencgis reigy | 75 mg of 4-

cgl%:ﬂ_lgg) ?Jyd%l%?@ %%Hél%ﬁ wad doufa 20 0848978 hydroxypropylsulfonyl)benzoic acid
via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N-(4-chloro-

3-(pyridin-2-y1)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
O

HN
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Cl "N O HNOH O5 g of 4-fluorobenzonitrile was

used in Procedure Qwth 3-nercapto-I|-propanol to
w@bdoeneds (3- hydr oxypropyl thio)benzonitrile. BCBUS200$/031284

4-( 3- hydroxypropylthio)benzonitriIe was reacted via 5

Procedure T to give 4-(3-hydroxypropylthio)benzoic
Teicigd of H-G-hydwryprogylihieyetneyiplcopys rpacErbEinz Bioecdiry & gsyield 4-(3-
8’1’3%;3) 5&) }’s'ggc))/ y'i)g grﬁgrﬁs Ele OIQ{(; “l(?csrlv/a§ agded to ? solution of 2 g of 4-(3-
hétdrehYmnylsBlfQW)bmapmtrﬂe gid) Z8 g lof treahvm@hemhme é 19 lgaf dichloromethane
afrﬁ oy dfr?%?&%ﬁy&l&{ﬁhi ng}’ %ﬁrpe%”a%‘b' Ls a@'féjr a ﬁ{e%%ﬂ{ﬂé SaSidiluted with
on reverse ase HPLCto
dthkircdnethane washed w1th H,O, dried (MgSO,) and evaporated Purified by silica gel

E‘ij’h%toéga:pg%gh éof{fé{hypacf[ﬁlgﬁ(%l %T%E? %tlg%d ﬁ-@%ﬁ}r{o YSB fgrBX)lbenzomtrrle

3883mg of 4-(3- bromopropylsulfonyl)benzomtrlle was reacted via Procedure T to give 4-

(&L yﬁ & Chl r e Swggir ! )AP %%3)(8&10&%233 S(zvtalsr] ?/coupled to 4-

(ﬂfyléﬁﬁ@n%er&forc@tdhyé P%céﬂﬂf&@ptfﬁé)ﬁﬂ’oamms pdrifed@n@éverse phase HPLC to

carbonate, 1.2 ¢.o0 - br.aonoet hyl +
yéq%fa‘@gﬂ%o P-N-ér ?@%&%’;ﬂmg?ﬁ%%‘wﬁme Yoheaen %@5 g#ﬁe My
acetone was refluxed for 16 h. The reaction m xture
was diluted with ethyl acetate, washed with H2O and 20
concentrated. Purified by silica gel chromatography
H:AmpR ¥ §t Wﬁallﬁ@tﬁfoﬁﬂ?—b chﬁi‘@}vgz) ~chK16roY3- @sfl‘i’dlﬂf?(y%pherlyl)benzamrde
nmet hoxyet hyl thi o) benzoat e
4-(2-nethoxyethy|th|o)benzoate mas reacted via
Procedure R to give cl
4-(2- nethoxyethylsulfo-»l)
4- (2- met hoxyet hyl sul f

oate. 120 ng of
pzoate was hydrol yzed via

Procedure Mto yield 4=l etho ethylsulfonyl)ben20|c
acid. 50 ng of 4- chl oro-3-(pPritdi -2 yl)aniline was
coupl ed to 4-(2-nethoxyet hyl sul f | ) benzoic acid via
198 WD 2006/ 028958 PCT/ US2005/0 4

cf%

115 mg of NBS was added to a solution of 200 mg of 2-chloro-N-(4-chloro-3-(pyridin-2-
yD)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
dituted with dichloromethane, washed with H,O, dried (MgSOy) and evaporated. Purified by prep
TLC plate (60% ethyl acetate/hexane) to afford 4-(3-bromopropylsulfonyl)-2-chloro-N-(4-chloro-
3-(pyridin-2-yl)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-y1)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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Procedure G The product was purified on reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2-

W@ kgoploesaygs ) - 4- ( 2- met hoxyet hyl sul f onyl ) benzam deCT/NR005/031284

(QL) 431.0 (M+. 5 Exanple 234
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(propyl sul fonyl)
benzamde Cd "N OHNQ O1 g of
4-f|uorobenzonitri| dd in Procedure Qwith
1- propanethiol to afNg g
(propyl thio)benzonitrile. 84
4- (propyl thi o) benzonitrile was )rgacted{via Procedure T
to give 4-(propylthio)benzoi b d. 7 ng of
4- (propyl t hi o) benzoi c acid was Teact via Procedure R
to give 4-(propylsul fonyl)benze#s acid. 60 my of
4-chl oro-3-(pyridin-2-yl)aniline Was coupled to 4-
(propylsulfonyl)benzoic acid via Procedure G. The
product was purif on reverse phase H to
IR0 e Rt @r‘?SOIBOI{fWﬂ%“&fPWI)ZZ Wsra%%whjor%%(@%’ﬁy? yuplwaﬂghe)lzamlde was
RENZRBIHEdurd/B &1@-&1014)11@1@ t& Mettt- 2- aﬁormmh?oré)@iip r1d1n 2-yl)phenyl)-4-(3-
2-chl oro-N-(4-chloro-3 r|d|n 2 ) phenyl) il
rhqrﬂhcrbt%yr@pml%fenxllhmaywn% N/ O HNCO - j-OH
O 0 20 4 g of 2-chloro-4- fluorobenzonltrlle was used
in Procedure Qwith 2-nercaptoethanol to afford 2-
chloro 4- (2 hydroxyethylthio)benzonitriIe. 1 g of

g{e%ée vis lﬁr o u%%o@#@%(%ﬂ%?n\%?l%%gﬁj b r(i Lfop%éhdm 1-yl)benzamide
2 chloro 4- (2- hydr oxyet hyl t hi 0) benzoic acid. 1 g of
2-chloro-4-(2 25 hydroxyetgylthlo)ben20|c aci d was
reacted via Procedure el d 2-chloro-4-(2- 199 WO
2006/ 028958 PCT/ US200%] @
hydroxyethylsulfonyl)b~-:0| ACi 50 ng of
4-chl oro-3-(pyridin-2-yl)anilH wag! coupled to 2-
chl or o- 4- (2- hydr oxyet hyl sul f onyl ) zoic acid via
Procedure G The product was purl d on

v

A mixture of 500 mg of 2-chloro-4-florobenzonitrile, 821 mg of 2-pyrrolidinone and 3 g of cesium

g of o)

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-yl)aniline 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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reverse phase HPLC to yield
2-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-

whyaeoxspet hyl sul f onyl ) benzam de. M5 (Ql) 451. OPdA/6S2085/031284

Exanpl e 236

2-chl oro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-
hydroxypropylsulfonyl)ben28 ide C "N O HNC OH
OS/ 10 0 4 g of 2-¢ghlaro | uorobenzonitrile was
used in Procedure Qw /3- Ne ca o- 1- propanol to
afford 2-chl oro-4-(3-hydroxyprofyl t hi o) benzonitrile.
1 g of 2-chloro-4-(3- hydroxypropykt hi o) benzonitrile
was reacted via Procedure T to g 2-chloro-4-(3 15
hydr oxypr opyl t hi 0) benzoi ¢ acid. 172 g<pf
2-ch|oro-4-(3-hydroxypropy|thio)bengélc aci d was

reacted via Procedure Rto yield o

2-chl oro- 4- (2- hydr oxypr opyl sul fonyl ) benzoi c acid. 75

nmg of 4- chloro-3-(pyridin-2-yl)aniline was coupled to

£ -miktuey 6f 4- nghy{di]ﬁ}OWbdﬁmyioﬁm! BQB'lyﬂQ beazabmlidened 1.1vigaof potassium

c,%rg‘ééf %j p&@%ﬁ K napt ylﬁhwfgneg%e an d7301r1]1g o Vc%{n?e? 19(11 & 10 mL of
tBhlér&W?/dsdieﬁtea 't(y |1 Jphenyh )sea%d( rﬁrch%@ﬁl@ Yo4apioo mﬂ 25Ul Tienghctibe mixture was

d&u{eﬁmﬁ}ne&uﬂ mﬁgﬂ )Vameg &v(i%zer led %%ggf)ap% evapiaiedn Riified py silica gel
éﬂ% 0-70%4\th aw}htghexgné) to Z8d Weths DG 8289588lidin-3-yl)benzoate.

PCT/ US2005/ 031284 7 of

%0 oz A yrelk §152 emﬂxmlllél)n@eﬂ)?emﬁow Mg hyghalypedada Rigesdise M to give 4-(2-

RoQGEM L3 %)Béﬂzéﬁb %&1@ 41 g of 4- chloro 3 ~(pyridin- 2-y1)an111ne was coupled to 4-(2-
hydr oxypr o fonyl ) benzonitril { g NBS was

@P@éohdéﬁ %ggbqnmlp @pidofia frqgecblffe g. ('ghe product was purified on reverse phase
|
o pﬁ?% Q{d &%%@kﬁ&ﬁ@ etngll('):l UK %Q&Joxgzo%dgx ?;d)benzamlde MS (Q1)

|ne i chl or onet hane
394.2 (M)*,

Example 242 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)-2-methylbenzamide

Cl

Za
(@]

HN

/S'—/
3\
7%

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-(ethylsulfonyl)-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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at 0 C. The reaction m xture was stirred at 0 -5 C for
| h. The m xture was diluted with 5 di chl or onet hane,

wormihoekss t h H2O dried (MgSO4) and evapor at edPCT/US2005/031284

Purified by silica gel chromatography (10-70% et hyl
acet at e/ hexane) to afford

4- ( 3- bronopr opyl sul fonyl ) benzonitrile. 300 ng of

4- ( 3- bronopr opyl sul fonyl ) benzonitrile was reacted via
Procedure T to give 4- (allylsulfonyl)benzoic acid. 40
Fgpmple 243 ¢ h2-orloro3V-(4ogiorai3r{pridpp-F-arbphenple-4 Wetbyled fopy Regnzamide
4- (allylsul fonyl)benzoic acid via Procedure G The
product was purified on reverse phase HPLC to 10

yi el d Cl
4-(allylsulfonyl)-N-(4
enzam de. M5 (QLl) 413. &

4- (al Iyl sul fonyl)-2-chloro-N(
- (pyridin-2-yl)phenyl ) benzam de
15 115 ng of NBS was added to a
2-chl oro-N-(4-chl oro-3-(pyridin-
yl ) phenyl ) - 4- (3- hydr oxypropyl sul f ony&)benzani de and

169 ng of triphenyl phosphine in 3 niL Cof

di chl oronmet hane at 0 T. The reaction m xture was

stirred at O -5 Cfor | h. The mxture was 20 dil uted

4\& vh2-dhlctetdefilveoneehzondrsile was beed imPriobedH@ with ethanetiibSO4fford 2-chloro-4-
g@g{ﬂgg}%ﬁ%&gﬁé‘rh cg.jZ ggorfg:-<!fhoog%-m(et8§1§1?o)bel_1%ocr:ﬂ 1llea\tzv§s I(egc(:%g/g gltalﬁl)cedure T to
givd 3-chivorb@Ethyjilyio yoghfodmadid. - 2.5 ghdfad-chlddo {44 ettikitsbenzoic acid was reacted

EREVIR I S N A —
YIRyilineliwas 2oyplddpldenytligrbanzmpisaleonaiistndoid adtl) vaf POe&utéNG. The product

carbonate in 0.5 nL o were heate to. 100 Cjin a

@ PUHCH U BRIESR Hh%?ic{[gfyfta rylﬁg i QTO‘?\%“?‘B’A‘E?‘u(@ﬁldm‘z'yl)Phenyl)""
@hystifyheszanap Mat@d 43andvithe 25 product was

purified on reverse phase HPLC to yield

4-(al l yl sul fonyl)-2-chl oro- N (4-chl oro- 3-
(pyridin-2-yl)phenyl)benzam de. M5 (QLl) 448.0 (M +.

Exanpl e 239

Exagipleqitts - N-ehloretY-Girdugo-B dpyridi-#ry Dohenylhréisgnrypydsuifgnyhbergramide
hol i nopropyl sul fonyl )- 30 benzam de 201 WO 2006/ 028958
PCT/ US2005/ 031284 d "N % HN CI No

-(pyridin-2-yl)phenyl)b
23 8

0- 3
%bo HNC O~ O
ion of 200 ng of

/
\ N O
HN Cl

/S—<
“ 1\
%

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

204



5

10

15

20

25

O 120 ng of

4- ( 3- bronopr opyl sul fonyl ) -2-chl oro-N-(4-chl oro-3-(pyri
wa@l2oveA28959 phenyl ) benzani de was used i n Procedee®BUR005/031284

wi th norpholine to yield

2-chl oro-N-(4-chloro-3-(pyridin-2 ) phenyl ) -4-(

mhstephol i ABBFopy! st onyIY)‘%nzade OYW (6&‘ Or%%@mldm' -yDphenyl)-4-

(%SWO it ?&“%ﬁ'g%e S MY 5y 1) phenyl ) - 4- (2 oxop

yrrolidin-l-yl)benzamde C NNO HNC O 10 A

m xture of 500 ng of 2-chloro-4-florobenzonitrile, 821

ng of 2-pyrrolidinone and 3 g of cesium carbonate in

Examiple@# 5 DMV-(4vels ot Salipradin-8-yDolengl) 4 r(isapropid sudidnyh) benzawedee

reactor for 15 min. The reaction mxture was dil uted

wth ethyl acetate, washed with H20, dried (MgSO4) and

evaporated. 15 Purified by @ilica gel chronatography

(20-80@6ethy| acetate/rf' o afford 2-chl oro-4-(2-

' 2. 890 ng of

0 . .
penzonitril e was

reacted Vi a Procedure T to glve
2-chl oro-4-(2-oxopyrrolidin-1-yl)b
of 4-chloro- 3-(pyridin-2-yl)anil M s coupled to
2-ch|oro-4-(2-oxopyrro|idin-l-yl)b?p%gzc acid via
Procedure G The product was purified 'on reverse

phase HPLC to yield 2-chl oro-N-(4-chloro-3-(pyridin-2-

20 yl ) phenyl)-4-(2-oxopyrrolidin-1- yI)benzanide %S

1 @L)of 428udolduldnitrikex avup| wse@4ih Procedure with 2-propaneth1ol to afford 4-

Cabryihibitie® S48 T oaoants bwévz T BB oot Pocedure T

t@lgweNl (i$9prdpititib)blhzoicQcidA TBOXhE bE 4-Gisoptoythio)bdR1diy heid was reacted via
Pgécte & g?vgglre(BB%EI?yésn?fgg;l}péﬁ%%(co%?{ ! %Oglg'of ]Zflcjﬁlo%o-gf(pyridin-z-yl)aniline

Wis- o@h;ﬂ&t toyd-@éopydpeREEingI)bedgoia BEld 7R Frice@iire R PIRY pro@ebt Qs purified on

in 10 nL of
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(isopropylsulfonyl)benzamide.

MS (Q1) 415.0 (M)

Woic acid. 80 ng

Example 246  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-(methylsulfonyl)benzamide

Cl

ZN
@]

HN

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,O, dried (MgSOy) 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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5 toluene was heated to 150 Cin a seal ed m crowave
reactor for 2h. The reaction m xture was diluted wth
wetduglozsaset at e, washed with H20, dried (MySO4)Pemnus2005/031284
evaporated. Purified by silica gel chromatography
(20-70% et hyl acetate/ hexane) to afford nmethyl _
@ethyltiiibeseaicopeidi nd3 yiie) be Azoring-4-(msthglthigbezoipe agig | Was reacted via
- - idi d | Vi e g
R IR B el TP e BE s 3-(pyridin2
enidine #8s payplsfl td 2 aiethylt-8-(@ethpiywlfody PbeRzojt JcdviaiPieseduae G. The product

cou t - X [} di - j | '

BLBl R e Mo R0 RSB0, A o e
(nieth@lstidonyl)béndamide. MS (Q1) 401.0 (M)".

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(2-oxooxazolidin
-3-yl)benzam de. M5 (Ql) 394.2 (M+. 15 Exanple 242

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(ethyl sul fonyl) -

- b i.d e N H 0,4 foo.
g e st R A A e B e
with ethanethiol to afford 4- 20
(ethylthio)-2-nethy|benzoniﬁ(ile. 2 g of

4- (et hyl t hi o) - 2- met hyl benzonitrile was reacted via
Procedure R to give o
4- (et hyl sul fonyl) - 2- net be nitgile. 2.5 g of

4- (et hyl sul fonyl)-2- nethyl beng trile was reacted
via Procedure T to give J
4- (et hyl sul fonyl ) - 2- net hyl benzoi cacjNd. 75 ng of
4-chl oro-3-(pyridin-2-yl)aniline was\ coupled to
4- (et hyl sul fonyl) - 2-met hyl benzoi c asiid via Procedure
G The product was purified on rever s@ phase HPLC to
yield N-(4-chloro-3- 25

ridin-2-yl enyl ).- 4- (et hyl sul fonyl) - 2- met hyl benzgm
%( . ofwgleclzyl)y63f§1'§.r@¥°e ae (Vzeisyr%eéo@@/yé)%@% 2 OO ettt -
(Rﬁ[ﬁﬁﬁ@&@ 8284 1ExasphRihdt 3-(methylsulfonyl)nicotinate was hydrolyzed via
2-C Ioro-%1(4-chlorgé3-( yr?dié-z-gl%phgg l)-4- ethy{s Y .
lﬁpqe@pﬁﬂl\ﬁ{ %512'5ﬁi(@@th@pulfogy]ﬁplcc@mcmdg10 e q;‘y 45thloro-g-(pyridin-2-yl)aniline
WasClLPIER 16t ity IRt dibic! RidMAS PHREMd G PIRCHEIMIE WS purified on

( p
0

w t h ‘et hanet hi to afford 2-chl oro-4- )
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(methylsulfonyl)nicotinamide.

MS (Q1) 388.1 (M)".

Example 248  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-phenylpyrimidine-5-carboxamide

Cl

Z

O
HN

7 N
N

50 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-methyl-2-phenyl-5-pyrimidine
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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(ethyl thi o)benzonitrile. 2 g of
2-chl oro-4-(ethylthio)benzonitrile was reacted via

w@e@weoesIse T to give 2-chloro-4-(ethylthio)bePzDiUs2005/031284

acid. 1.5 g of 2-chloro-4-(ethylthio)benzoic acid was
reacted 10 via Procedure Rto yield
2-chl or o- 4- (et hyl sul fonyl ) 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
Exanmpls24fr d&&‘t—ﬁhlomds(ppm@mfzry@@hml)rle(\‘}é}ug@pbm@é-mwiml%pyrazole-4-
yield 2-chl,gfQadgt4- chl oro-3-(pyridin-2-yl)phenyl) - 4-
(ethylsulfonyl)benzanide. M5 (Ql) 435.1 (M+. 15
Exanpl e 244 Cl
2-chloro-N-(4-chlorg
pyl sul fonyl ) benzam d&_
2-chl oro-4-fl uorobenzoni tri lyR
with 2-propanethiol to afford
chl oro- 4- (|sopropylth|o)benzonl{rNI 1.6 g of
2-chl or o- 4- (i sopropyt hi 0) benzoniN'ri @c reacted via
Procedure T to give 2-chl oro-4- (i sopr@pyig hi o) benzoic
acid. 1 g of 2-chloro-4- (isopropylthio)benzoic acid
mas reacted via Procedure Rto give 2-chloro-4-

glﬁ)%oro@ Py kﬁlH}of?G)\!/h)hQQU}zl?%hﬁm@%Q céupldiD t@fl (4 ﬂuorophelgll) -5-methyl-1H-

or o- 3- din-2-yl)aniline was coupl e
mz@k& Wt(olxwﬁbw gmcwwyﬁ) B prsiduct aves gunfied qRrievessphese HPLC to

The prodyct;. P ed VEFS 0 1AL A
’%)86/ 028958%)4@2%@}' gg‘%’@%ﬂeﬁ as@stﬁllg[%%?rg\pﬁ Wpthyl-1H-pyrazole-4
Quhphimide ME (ADEAT.6KM)'3- (pyri di n- 2-yl ) phenyl ) - 4-

(i sopropyl sul fonyl )benzam de. M5 (Q 1) 449.1 (M+. 5

Exanpl e 245
N- (4-chl oro-3-(pyridi n-2-yl)phenyl)-4-(isopropyl sul fon

)b m Cl. N.O HN i-K. of . .
B RS e Ui iin P TrPodinicssaeeite «
2-propanethiol to afford 4- 10
(|sopropylth|o)benzonltrlIe 900 ng of
4- (i sopropyt hi 0) benzoni t Ie pas reacted via Procedure
T to give 4-(isopropylthi
4- (i sopropyl thio)benzoi ¢

di n-2-yl ) phenyl)-4-(isopro
HNCl O 20 2 g of
s used in Procedure Q

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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Procedure R to give 4-(isopropylsul fonyl)benzoic acid.
75 nmg of 4-chloro-3-(pyridin-2-yl)aniline was coupled

wo 200440¢89sopr opyl sul f onyl ) benzoi ¢ acid via Procedius2005/031284

The product was purified on reverse phase HPLC to
yield

N- (4- chl or o- 3- (pyri di n- 2- y$\) phenyl ) - 4- (i sopr opyl sul f on
yl ) benzam de. 15 M5 0 (M Exanple 246

N- (4-chl oro-3-(pyridi yl enyl ) - 2- met hyl - 4- (et hyl
sul fonyl ) benzamde C "N Oy 20 O- 0 A solution
of 500 ng of 4-brono-2-nethyl ben itrile and 268 ny
of sodium thionmethoxide in 3 niofNDVF was stirred
for 1h. The reaction m xture was | uted with ethyl
acetate, washed with H20, dried S?l) and
evaporated to afford

2-met hyl - 4- (net hyl t hi o) benzonitrile. rﬂl\_ ng of 2 25
met hyl - 4- (et hyl t hi o) benzonitril e was reacted via
Procedure T to give 2-nethyl-4- 205 WO 2006/ 028958
R6ddalds2095/ Qg’slzﬁérfor(rﬂ@t hysidghi 8) beRzoig agbilorodBL:- éHIbr@-f?; (pyridin-2-

2-met hyl - 4- (met hyl t hi 0) benzoi ¢ acid was reacted vi
ﬁ}p@}@l@l@)@w@tllﬁn‘t@; We%d pLof 1-ethylpiperazine in 0.5 mL of BuOH. Pur1ﬁed by reverse

ghageeuwb & {iPRt ] Aéh §Ml)1fo@?b§)1&lﬁ-@z}@)‘pﬁen§ﬁl6d(4 eﬁ'@ll;g&r&ﬁn- -yDnicotinamide.
-chl oro-3-(pyridin-2- ani li'ne was coupl'e

Msﬁ@ﬂ}ﬁm—oé( rret hyl sul fonyl ) benzoi ¢ acid via Procedure

G The product was purified on reverse phase HPLC to

yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-nethyl -

(met hyl sul fonyl ) benzam de. M5 (Ql) 401.0 (M +. Exanple

RERGRo LSy B 2 PR ITRRT - G A DPTERT
yjndwtinanaidd de "N OHNIN O- O 10 1 g of nethyl
6- chl oroni cot i nate was reacted via Procedure O to
yield nethyl 6- (nethylsulfonyl)nicotinate. 1 g of

met hyl 6- (et hyl sul fonyl )@i coti nate was hydrol yzed via
Procedure Mto give 8 et Ayl sul fonyl ) ni cotinic acid.
100 ng of 4-chl oro- 3\(§ -Zbyl Yani line

HN
2N
N
o

Procedure F was performed wusing 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-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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15 was coupled to 6-(nethylsulfonyl)nicotinic acid via
Procedure G The product was purified on reverse

w@b@so249F4.C to yiel d PCT/US2005/031284

N- (4-chl oro- 3- (pyri di n- 2- yl)phenyl)-6-(nethylsulfonyl)
ni coti namde. M (Ql) 388 1 (M+. 20 Exanple 248

N- (4-chl oro-3-(pyridin-2- henyl ) - 2- net hyl - 4- phenyl p
yri m di ne-5- car boxam g€ O HNN N~ 50 ng of

4-chl or o- 3- (pyri di n- 22y} nepwas coupl ed to

4- et hyl - 2- phenyl - 5- pyri m di carboxylic acid via

Procedure G The product was purj}fied on reverse phase
HPLC to yield N-(4-
chl oro-3-(pyridin-2-yl)phenyl)-2-
di ne- 5- car boxani de. M5 (Ql) 401.1 Ny, 206 WO

2006/ 028958 PCT/ US2005/ 031284 Exan”pl e 249

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-1-(4-fl uoropheny l%

Propegire hy - 1wpspy perssmed 4-usigr hifk amidde 0 6-¢hlogoyV-(@rchlggp-3-(pyridin-2-
yl)lbhé}lyl)éc&lnaéﬁhe%dqf7 Lcclfl Klﬁ-%nﬁn& Py %rbﬁjdnﬂl' 20/ 5 )xrﬁ,nbi* BEGH. Purified by

was coupl ed 1-(4-1l uoropheny Y

IPNEFS§Z Ol é’haﬁﬁc ar &B%ﬂ i c tacid Wailch Pr @od4¢redlom- 3Tleﬁldln-2'yl)Phenyl) -6-(2-
ase HPLC to yield

}&??gﬁﬁy‘é@gngﬁ%g@ﬁﬁghoﬁ% y}(fjgﬁgln(% )-1-(4-fluorophenyl)

-5-nmet hyl - 1H pyrazol e-4- 10 carboxam de. Ms (Q) 407.0

(M +. Exanple 250

6-chl oro- N- (4-chl oro-3-(pyridin-2-yl)phenyl)ni cotinam

ExamplEl254 " NS)-IB (#Hhidto-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)nicotinamide

Cl

Z
@)

HN

Procedure F was performed wusing 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 (S)-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
(@]

HN
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15 G A mxture of 450 ng of
4-chl oro-3-(pyridin-2-yl)aniline, 427 ng of
wW®2@hlozsosi cot i nyl chloride and 1.9 g of PS-DPEAUSI003/031284

nmL of di chl oronet hane was shook on the shaker for 3h.

The reaction mxture was filtered and washed with

di chl oronet hane. The filtrate was concentrated to

' 6 g0

%éﬁ%g%g ( 4~ Chi EF erfor % pyr smgl n- 35? g) pﬁgny6 Shr%?rgé\{ €4 Chlom 3 (pyridin-2

yl)ph@y()ﬁ}h@tlr@mnie’@n@MHpL Eﬁa,mﬁlreetmﬂmorphohne in 0.5 mL of BuOH Purlﬁed by
4- chl 3-( di n-2-yl ) phenyl ) 8-(4- et byl ni pe Lol 6(7 A

reve&se ) np%co » naﬁ?gb 6% ygeécg 6/ Oéfs(ggéﬂﬁro § I@SJHH npfﬁ%enyl) 6-(2,6

dﬂﬁ&hﬁlﬁﬂﬁﬁ&]ﬁrﬁ)&ﬂl&&ﬂaam(db MBUQD 42FHKMN. Procedure F was

performed using 50 ng of

6-chl oro- N- (4-chl oro- 3- (pyri di n- 2-

yI)phenyI)nicotinanide and 93 L of 1- ethylpiperazine

1%2@8[3%5?“ ]9—24—51%09(;'-'3 pyri ufl-l § Bphe\{lyl A3 2 lil?(?roxypﬁ)%lalgl%- 1-yl mco%igamide

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(4-ethyl pi perazi
n-1-yl)nicotinamde. M (Q 1) 422.0 (M+. Exanple 252
N- (4-chl oro- 3- (pyri di n- 2-yt\ phenyl ) - 6- (4- (2- hydr oxyet h
yl) pi perazin-1- 10 vyl gmide G "N O HNN N
6 H Procedure F was pe Ya
6-chl oro-N-(4-chl oro-3-(pyri di - 15

yl ) phenyl ) ni coti nam de and 90 L Q

1- (2- hydroxyet hyl ) pi perazine in Q. 5N of BuCH.
Purified by reverse phase HPLC toO Mield

N- (4-chl oro- 3-(pyridin-2-yl)phenyl ) 6\ 4-(2-

hydr oxyet hyl ) pi perazi n-1-yl)nicotin 'de M5 (QL)
438.0 (M +. 20 Exanple 253

(R -N-(4-chloro-3-(pyridin-2- yI)phenyI) 6- ( 2- hydr oxypr
opyl ami no) ni coti nani de. 208

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-
yDnicotinamide. MS (Q1) 409.3 (M)".

Example 257  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3,5-dimethyl-1H-pyrazol-1-yl)nicotinamide

Cl

Z~
(@]

HN

21 mg of sodium hydride was added to a solution of 84 mg of 3,5-dimethylpyrazole in 2 mL of
DMEF. The reaction mixture was stirred for 10 min, and then added 100 mg of 6-chloro-N-(4-
chloro-3-(pyridin-2-yl)phenynicotinamide. The reaction was heated to 140 °C for 16h. The
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WD 2006/ 028958 PCT/ US2005/ 031284 CI "N O HN \N HO
HN Procedure F was perfornmed using 50 ng of

W®2@hloz8968 N- ( 4- chl or o- 3- (pyri di n- 2- PCT/US2005/031284
yl) phenyl ) ni coti nam de and 57 L of

R-1- Ami no- 2--propanol _in 0.5 nL of BuOH. Purified by
Iglxﬂ@q/gpg@epmg éNlE]FM@OHOangie@qimrated The product was purified on reverse phase
dC N’ )é}%l?lg\g &0%1%% 8((%%5:&8?2 Rgﬁl‘}eﬁh @Il\agg]-zﬂ éﬁe}) 1 (121' :_f)yrazol 1 yl)mcotmamlde
I4@425M
(S) N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-(2-hydroxypr
opylami no)nicotinamide 10 C "N O HN N HO HN -~-
Procedure F was performad usi ng 50 ng of

I% I,?%ﬁgl ;*r/] I{:‘r -eh q?rrq? n{% z&ié%(yyﬁ)lggeln?f)%%ﬁ-ox0piperidin~l—yl)nicotinamide
S—l Am no-2--propanol in 0.5 nmL of BuOH Purified by
15 reverse phase HPLC to yjeld

(S)-N-(4-chloro-3-(pyridi nA\2-yl) phenyl ) - 6- (2-

hydr oxypr opyl am no) ni ' e. M5 (Q1l) 383.4 (M+.
Exanpl e 255 0

N- (4-chl oro-3-(pyridin-2-yl) yl)-6-(2, 6-di met hyl nor
pholino)nicotinamde 20 G "N NHNN N O 209

Procedure F was performed wusing 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyDnicotinamide 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-yl)nicotinamide. MS
(Q1) 408.3 (M)".

Example 259  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-1-yl)benzamide

Cl

Z
(@]

HN

»

NH

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 HO, dried (MgSO,) and evaporated. Purified by silica gel
chromatography  (20-80% ethyl  acetate/hexane) to afford  tert-butyl  4-(4-
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WO 2006/ 028958 PCT/ US2005/ 031284 Procedure F was
performed using 50 ng of
W®2@hloz8968 N- ( 4- chl or o- 3- (pyri di n- 2- PCT/US2005/031284
yl ) phenyl ) ni coti nam de and 90 gL of
2, 6-di net hyl norpholine in 0.5 nL of BuCOH. Purified by
(mﬂlgxmrbpmpheﬂyigl-_@xoplpynaemq-1-carboxylate 500 mg of tert-butyl 4-(4-

A Tab P B OB Bl gz o

4§QG&(IE}Dﬂ-lﬁltlﬂ)5ﬁ0Mb0ﬂﬂ)—2 oxop1perazm- 1-yDbenzoic acid. 100 mg of 4-chloro- 3 -(pyridin-2-

Ygﬂ- Eﬁhie y‘ijs:”og‘ﬂsﬂlé yr I %‘ P (t‘Eff ¥utk§xy8r¥?_x$\41)% Cg)(ﬂplp laj]yﬁjbe Yolc acid via

Foedad G.e The \ﬂ@Stldiﬁmf)mIrBEdts ddlirtad) wif oyl @etate, washed with 0.1 N sodium

}gfrh;(:)g{ﬁlg rrz}wl ?I;lﬂ grthdr{g)iﬁ%abé a&lﬁ&v&p&raﬁﬁz‘céiafford tert-butyl 4-(4-(4-chloro-3-(pyridin-
%1%6@@@@&@5%1)@@{@)&@%@% -10farBufdhte. BOO infiof druldy tert-butyl 4-(4-(4-
reverse phas

q@oeqr%wr@rno-? slmluswl?aa‘?qmozﬁwe}lﬂhémalpeéazewf Inspehaapsi s treated with
T;F\L_g ¢ mLSonYdidifd £l RIS VB L. #PredetioMntixtufex ¥ dvBporated and

the (cmdehpredust vas ppifigd nby, roveysphdiasa FPEC( &, gicd] Aetplare-fr(pyridin-2-
I | + JN N-N -40

y-ZD%Mén?BCH " oxx}lé g%ﬁl?ntl ﬁ?gﬁzg@d\%@gs ((gy(;é&@g 0 a solution of

84 ny of 3, 5-di met hyl pyrazole in 2 nL of DM-. The

reaction mxture was stirred for 10 mn, and then

added 100 ng of 6-chl oro-N-(4-

ainple@68 - (J344-etdom-32pytidipReBphenni)da-imethyl-gexopiprsazin-1-yl)benzamide

reacti on was heated to 140 C for 16h. The 210 WD

2006/ 028958 PCT/ US2005/ 031284 m xture was quenched

with MeOH and evaporated. Fhe product was purified on

reverse phase HPLC to-yie
N- (4-chl oro-3-(pyridi ny&)-G-(S,S-dinethyI-IH
-pyrazol-l-yl)nlcotlnan1%e

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)pheny1)-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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M5 (Q 1) 404.3 (M+. 5 Exanple 258
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-(3-oxopi peridin-

waz20oepmgosotinamde C\ NO HNN CN =0 NeC10S2005/031284

Procedure F was perforned using 50 ng of
6- chl or o- N- (4-chl oro-3- (pyri di n- 2-

0.5 nL of BuOH. Purified
yield

N- (4-chl oro- 3- (pyridin-2- yl)phen

| -yl )nicotinamde. M5 (Ql) 408.3 (
N- (4-chl oro-3-(pyridin-2-yl)phenyl) -
1-yl)benzamde C  (\7N OHN O N d
1 g of nmethyl 4-iodobenzoate, 920 my @&

4- Boc- pi perazinone, 1.1 g of potaSS|un1Cbarbonate 32
nmg of N, N -dinethylethyl enedi am ne and 70 ng of

copper iodide in 10 nL of toluene was heated to 150 C
Zing af methylet(mitereliand)-2-aiobarzoqio agreactqhya Pagcedyre fy to afford methyl

2%5(95 %m&@?l *g)%eﬁgoa 1490 Sl m@ﬂ%@tﬁaﬁtﬁmo-ﬁ‘-@ﬁaﬁﬂsdﬁoﬁﬂ)benma’ce was

evaporated.” Purified by [1ca
hydiolyzeshvia Revcedyraldtty g{(ve0- m@(mhylwfen)dibemmrde)loﬂ &g of 4-chloro-

3@?{%&%@&1}18@%%%%0&1}9&6 tg %Jam%-z-e‘géﬂ}qgﬁfgéﬁ)benzow acid via Procedure G.

The product was purified on reverse phase HPLC to yield 2-amino-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methylsulfonyl)benzamide. MS (Q1) 402.0 )"

15 Exanpl e 259
- OXO0pi perazi n-
20 A mi xture of

Example 262  2-acetamido-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide

Cl

20 pL 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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(et hoxycar bonyl ) phenyl ) - 3- oxopi per azi ne- | - car boxyl at e
. 500 ng of tert-butyl 4-(4-

W@ p@blogsoge ar bonyl ) phenyl ) - 3- oxopi per azi ne- | - cap@Dxgioas/e31284
was hydrol yzed via Procedure Mto give
4-(4-(tert-buthoxycarbonyl)-2-oxopi perazi n-1-yl ) benzo
c acid. 100 ng of 4-chloro- 3 Aayridin-2- yl)aniline
was coupled to
4-(4-(tert- but hoxycar bonyN) x2- 0 opi pgrazin-1-yl ) benzoi
c acid via 5 Procedure G The reag
diluted with ethyl acetate, washed 0.1 N sodi um
hydr oxi de and brine, dried (MySO) evaporated to
afford tert-butyl 4-(4-(4-chloro-3-(pykidin-
2-yl ) phenyl car banoyl ) phenyl ) - 3- oxopi pgF&zi ne- | - car boxy
late. 300 ng of crude tert-butyl 4-(4-(%-
chl oro- 3- (pyridi n-2-yl) phenyl car banoyl ) phenyl ) - 3- oxop
per azi ne-| -carboxyl ate was treated with TFA (

2
) mgaaf mq&g/l Eraméno-Afratimtlwlfpny Dbprgoste vag pdded fpa Ffélafeqm Q§ ¢ mL of H0
2 Xt WE%nﬁXt@cp Qflﬁlh@ qmé‘”@h&&l&ﬂaﬁ wad E@)@edﬁB @0 Ghd Waslution of 206 mg

purl rever se hase y| el
olﬂsc(ddum; hitmjp m Bn([pgfrﬁ{zéﬁ wp.s;‘gdded slowly The reactlon mixture was stirred for 2 h and

t el(ljt)_/ao%?.?%tl Zc_)f 4%(%1%%‘ E)Qtﬁsgﬁﬁlquuﬂ: ih 2y11ni l?)? PE3 %9 %ddemrépnge at 0 °C. The

rbdefidn wi alowed to warm tdirmniﬁeyipyxphawﬂd)stiﬁec( #r frbt ik nixtareoyes extracted
§ ﬁle tﬁy%lacetateyll)h%ec%%l 1ne9 orgamc eqracts wererasﬁ"H Qlth satgn%%d'ma 25,03, dried

(Mgf@y)cdnli @W@oﬁa{t{cpj?nhﬂetd’]byZmyda) gohelirginjtodrahy- (595@% ﬂhylaizetate/hexane) to
b d;
ol B {8 R B A e riseny A% 1§98 neplof e  Ziodo-d-

(ﬁlf@tﬁylﬁlﬂfongﬁb&lﬁ(ba@@ etvasy baydblygbdi deiaan8rodediiraTl Mf ﬂeC Odive  2-iodo-4-
After stirring 16 h, the re n mxture was .
opbriipubbesrtc i 9 et 6#@’3&}; “(RyEEingyiapi g gy coupled to 2-iodo-4-

(fn@ﬁﬁ?lrsﬁﬁ)n 2@6%@0158&1@%&1@@%6@411@ ANTie- ;ﬁ&iu@f WasJpurified on reverse phase HPLC
pyridin oxoplpera2|n 1-

t@gﬁ%(@-@hloqgs‘? &mﬁlng)z}j)p\l}en(ymbodozg (@ggﬂ,ﬁﬂ plgppnzamide. X/IS) (Q1) 513.0
am no- N- (4-chl oro- 3- (pyri di n- 2- yI)phenyI) 4- (met hyl s

ul'fonyl ) benzani de 212 WD 2006/ 028958

PCT/ US2005/ 031284 CI "Nl O HNNH2 O O

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-oxooct-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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2.2 g of nethyl 4-(methylsulfonyl)-2-nitrobenzoate was
reacted via Procedure Cto afford nethyl

wWQ2@aiozs9s8t- (et hyl sul f onyl ) benzoate. 500 ng of PeBUR305/031284
2-am no- 4- (et hyl sul fonyl ) benzoate was 5 hydrol yzed
via Procedure Mto give
dilugedi vrith- ethy(l ﬁ@ttdﬁgslvmahefddmh K rizied Mg andi ©@peratedfo afford crude ethyl

gﬁfdmngzoﬂé%ﬁmﬁ qqsulff tpl)@g,ghg(gﬁ ‘6’?§ru§9é’tﬂ§rle6dh§d90x 2-methyInicotinate

acl via Prioce
4 m]]’ blfqahpspbdnue bxynhbrlp@wasf heattd onl 508 ér s gealsh aserome@eétctor for 15 min.

'g(lTe) rﬁﬁcélﬂg}lrsuxtxre( { Hmfrgcll ;1311&(2 rl]% %éér,n %"gfr%“ g wiwsdi?tal) etﬂxarz. "She combined

dridnic. lagdds waramipibd (M@&OQ and evaporated. Purified by silica gel chromatograph (0-20%

TR SET ATl LA o GG s gt o Y ke 55 0§ 6-chioro->

Béthyeiedtinkte Gtk Gy drd§zatiaga Pdcidret N t@ng@EthlbﬂﬂZ-ﬁlfethQHiloﬂﬁmOﬁmd 300 mg
2-amn no

i i DRI R oy s bptae-pefbyinptinip acid via Procedure

BV TheliehRioa miBurk. wakRiglufe@ @Gihi @Y1 Medtell vBsho@Sith @l 1l N"é&ﬁurﬁ @ydroxide and
warmto roomtenperature and sti rred for 2h

lr@ﬁ&ﬁ%%é@h CHegTaiEd fo MBS O-chirto-dudrshlos- é&pyrrﬁWez -yDphenyl)-2-

gétﬁﬂh‘it%tm\é\%ﬁe%bé‘dhﬁd:’ R JeB¥REARsRE 86EmEIBE6-cL18roYA-@d-6hloro-3-(pyridin-
acet am do-

Trrbewl)32- {nswingfphnazmw yish &28) me- of- L. erdimethydniperazingl ok ilgof BuOH.

II{HL %’g / (r)e&uégé% Eﬁgs% QPIL%&’DEZB >y/chl E“(@mof‘o ?éfyndm- -}(l)phenyl% -6-((35,5R)-3,5-

en
dlmehhylpfp@@nzdmlkd%meﬂllmldmmm%l\@z@ @WMDSZOOS/ 031284
Cl "Nl O HN O- O 600 ng of nethyl

2-am no- 4- (net hyl sul fonyl ) benzoate was added to a
Bahptei26h ofS)-H-(Adchlofo-Ha@ridmrdy Dpherly) ¥ metbylefe(3tmethdpiperazin-1-
sul furic aqjd IThe solution was cooled to 0 C and a

sol ution 68 °5 of sodiumnitrite in 1 mL of H20
was added sI ow vy. The reacti on m xture was stirred for

2 h and then a sol utigrof /B ng of potassiumi odi de
in 2 nm of H20vvasadeﬁ 'sgatOC. The

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-yDnicotinamide. MS (Q1) 422.3 (M)".

Example 266  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-

yDnicotinamide.
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reaction was allowed to warmto roomtenperature and
stirred for 5 h. The m xture was extracted wth ethyl
waec@batsss The conbi ned organi c extracts were washes2005/031284
wi th saturated Na2S203, dried (MgSO4) and evapor at ed.
Purified by silica gel chromatography (5-50% et hyl
acet at e/ hexane) to 10 affd&id net hyl
gnzgate. 160 ng of nethyl

\ oage was hydrol yzed via
Procedure Mto give 2-iodo- 4\t hyl sul fonyl ) benzoic
acid. 60 ng of 4-chloro-3-(pyridjpn¢2-yl)aniline was
coupl ed to 2-iodo-4- (nethylsulfény*)benzoic acid via
Procedure G The product was puri=ied on reverse phase
HPLC to yield N
N-(4-ch|oro-3-(pyridin-2-y|)pheny|§;_ odo- 4- (et hyl su
| fonyl ) benzam de. M5 (Ql) 513.0 15 %ﬁ$+. Exanpl e 264
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6-((3S,5R)-3,5-dim

S R e R I TR
etyibotinaiak Ghat1e2 afl o RIY-2-Bre@fipipeeiziaé @natsel Wer BuOH. Purified by
heated to 140 C for

lh. 1 of the crude, .

revepse47pbatet hiIPLY.- (1 anifidet ﬁw-@-éh@JQ-%@%@tslc%-ylénhéw&i%@“hyk6'<3‘
hdthydpipdraziff -y DMEothaSideemisgd1 1 22330T in a seal ed
m crowave réeactor for 40 min. The reaction m xture was
214 WD 2006/ 028958 PCT/ US2005/ 031284 diluted with
et hyl acetate, washed with H20, dried (MJSO™) and
evaporated to afford crude ethyl L
Bxamyld26% y -2 (4redargBripwrastin-gabeheny)-gimethyl-6-(Gmethytyinegpzisy 1-

-yl 6-hydroxy-2-nethylnicotinate in 4 nL of
3@%%?%%%%%% oxychl oride was heated to 150 Cin a sealed
m crowave reactor for 15 rfl
was poured into ice/ws
ether. The conbi ned 5\of | ayers were dried
(MySH) and evaporated. Purif by silica ge
chromat ograph (0-20% ethyl acet / hexane) to yield
et hyl 6-ch|oro-2-nethy|nicotinaté.\moo ng of et hyl
6-chl oro-2- nethyl nicotinate was drol yzed vi a
Procedure Mto give 6-chl oro-2-net icotinic acid.
300 ng of 4-chloro-3-(pyridin-2-yN) aniTine was
coupled to 6-ch|oro-2-nethy|nicotinlé“hcid Vi a
Procedure

The reaction m xture
tracted with diethyl

n.

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-
yDnicotinamide. 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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G The reaction mxture was diluted with ethyl

acetate, washed with 0.1 N sodi um hydroxi de and 10
wheioa®28988 i ed (MgSO4) and evaporated to affor dPCT/US2005/031284

6-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-2-

met hyl ni coti nam de. Procedure F was perforned using

100 ng of 6-ch|oro-N—(4-8 | oro-3-(pyridin-

2-yl) phenyl) - 2-met hyl'n am de and 128 ngy of

2, 6-di net hyl pi per azi mL of BuCH. Purified by

reverse phase HPLC to yi el duyn

N-(4-chloro-3-(pyridin-2-yl)pheay)-6-((3S, 5R) -3, 5-

di met hyl pi perazin-1-yl)-2-meth Ianotlnanlde M5 (Q1)

436.3 (M +. 15 Exanple 265 =

(S)-N-(4-chloro-3-(pyridin-2-yl)p l')-2-methyl -6-(3-
nmet hyl pi perazin-1- yl)nicotinamd 5¢U O HN N 20
Procedure F was perforned using 100

6-chl oro- N- (4-chl oro-3-(pyridi n-2-yl) phenyl) - 2-
met hyl ni coti nam de and 112 ng of
S-(-)-2-nethyl piperizine in 1 nL of BuOH Purified by

?@V?n%_s rP b\ﬁ?%hid%-g: ﬂ}@ld}ﬁ'-ﬁirl%henyl -2- methyl-6 (pi erazm-l l)nlcotmamlde was
di n-2-yl %ph nyl) f) F 6- ( 3-
comptldalytio mlspehsazcmh v1alEry¢e)inrec<bt iThpioduct wvspem;ﬁed Q!Q@Vgse phase HPLC to

%& N- (22 E)filaor & § %p)ﬁ (pgrldm- -yl?phergl) -6- ﬁ4 (2-hydrox¥]acety1%plt)erazm- -yl)-2-

nwﬁWhykpnpaﬂaiﬂ&@DD4ﬁ6§ﬂMhot|nanlde 215 WO 2006/ 028958
PCT/ US2005/ 031284 CI GQN/'" O HN N C N Procedure F
was perfornmed using 100 ng of
6- chl oro- N- (4-chl oro- 3-(pyri di n-2-yl ) phenyl) - 2-

el 28) CaH AR PO s o2 el g g
yDnicotinamide
Cl

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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5 reverse phase HPLC to yield

(R -N-(4-chl oro-3-(pyridin-2-yl)phenyl)-2-nmet hyl - 6-(3-
woreaohpbgesper azi n- 1-yl ) nicoti nam de. M5 (Ql) 4PCT/BS2005/031284

(h@+ Exanpl e 267

4-chl oro-3-(pyridin-2-yl) nyI%:.dm q
ger vigldn M 4- rg,-ﬁ)(wr@&-;-ﬁ ethykfp- (%mqim leowl)plperazm-l-
d formed using 100 ng of

yymcﬂtf%a?lg&NN{ngghl oro-3-(pyridin-2-yl)phenyl) - 2-

met hyl ni coti nam de and 112 ng of 2-nethyl piperizine in

1 nL of BuOH Purified by reverse 15 phase HPLC to

yi el d

BXatfifle 670 0 r\6¢43chlqry-3i(dyridi22-yphshdhmettyyl-rshipmprpBol{rgninetinamide

yl pi perazin-1- yl)nicotinamde. M5 (Ql) 422.3 (M +.

Exanpl e 268

N- (4-chl oro- 3- (pyri di n- 2 ylC

tyl) pi perazin-1-yl)-2- :

2006/ 028958 PCT/ US2005% 071

phenyl ) - 6- (4- (2- hydr oxyace
| ni cotinam de 216 WD
CI"N/OHNNN(]\I

OH 100 ng of

N-(4- chl or o- 3- (pyri di n- 2- yI)phen 2- et hyl - 6- (pi pera
zin-1-yl)ni coti nami de was coupl & to gl ycolic acid
via Procedure G The product was ified on reverse

phase HPLC to 5 yield

N- (4-chl oro- 3- (pyridin-2- yI)phenyI) éﬁ>4 (2- hydr oxyace
tyl)plpera2|n | -yl )-2- methylnicotinamde. M5 (QL)

466.3 (M +. Exanple 269

N- (4-chl oro-3-(pyridin-2- I) he nylgyz neth
Rigaedip f 1o riyas) mré%mactmmg 9 GlgyP§ RreRlorg Na{f‘nca fo. (Pyrldm- -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) 425.3 (M)".

Example 271  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-sulfonylmorpholinonicotinamide

Cl

Z
(@]

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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C "N O HNNO 1.3 nL of nethanesul fonyl chloride
was slowy added to a solution of 2 g of

wd2mem2sper azine and 1.3 nL of pyridine in 6 POCT/082005/031284
di chl oronmethane at 0 C. The reaction m xture mas
allonwed to 15 warmto roomtenperature and sti
Exemple B7vhiN-€-théarorg-(Aysistin- %ﬂbphebynfl? iﬂr@thYUéé%(RYérﬁbﬁlét1r36}?thylamm0)
the m xturg. . ﬂ@%ngéluted wi t h di chl or onet hane, washed
wi th H20, MySO4) and evaporated. Purified by
silica gel chromatograph®(20-100% et hyl

acet at e/ hexane) to t-butyl -

(et hyl sul fonyl ) pip boxyl ate. 930 ng of
tert-butyl-4-(nmethyl sul fonyl)p¥perazi ne-1- carboxyl ate
was treated with 4N HO in dio for 2h. The
reacti on m xture was evaporate t 20 give the HO

salt of 1-(methyl sul fonyl)piper QS/—@ro edure F was
perfornmed using 50 ng of 6- HN

chl oro- N-(4-chl oro-3-(pyridin-2- yl)phenyl)-2-nethylnic
otinam de, 69 ng of 1- (nethylsulfonyl erazi ne and

Iopaefysg IF ey nerfonned ns_n&)flo(Buwof Fémhlom d41§ lopael Gysidin-2-yl)phenyl)-2-

@%ﬁgﬁ@m&&lﬁld}!@n&%q&o%ﬁ ???-ﬁ%éth&%‘}%{uﬁ%l 78t mIBEBubR.  Purified by
rblefsé - plinso rHRIZ> (tpyyieldi N-(P-chibioph@mmidip-23Dphenyi2-8ethyl-6c@epyrrolidin-1-

sul f onyl ).pi per azi fs1\- licotinami de. MS (QL)
PRIt R BLRRE A Toly:sg¥ bkt
N- (4-chl oro-3-(pyridi n-2-yl)phenyl)-2-nethyl - 6-thi onor
pholinonicotinamide CI NN\ / OHNN No °"-S
Procedure F was perforned using 90 ng of
KxatpleQr®- W-(44chtdib-Gr(Pyratif-py Dplitingl)-B-((2- (1 pieetiyydn) in@e thPl)(methyl)amino)-
nethylnlcotln gbde and 78 L of thionorpholine in 1 nL

of BuOH. ?Wm¥%herse phase HPLC to yield
N—(4-ch|oro 3 (pyridi n-2-gl)phenyl)-2-net hyl - 6-thi onor
phol i noni coti nam de. (BN 425.3 (M +. 15 Exanple
271 \ 7

N—(4-ch|oro-3-(pyridinft-yl Qe [)-2-methyl -6-sul fony
| mor phol i noni coti nam de

/\
ARG
N\

/

Procedure F was performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 66 pL of N,N,N’-trimethylethylenediamine in 0.5 mL of BuOH. 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

219



10

15

20

"N O HN /2 NQNii O 100 ng of
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-2-net hyl - 6-thi onor

W@ b@biozsyss cot i nam de was 20 reacted via produckCRUSIN®031284

product was purified on reverse phase HPLC to yield
N- (4-chl or o- 3-
(pyridin-2-yl)phenyl) - 2-
oti nam de. M5 (Ql) 4
PCT/ US2005/ 031284 EX
N-(4-chloro-3-(pyridin-2-yl)p
rolidin-1-yl)ethylam no)- nicoti ide & CQN/ O HN
N HN-/ -N~ 5 Procedure F was gerfNorned using 100 ng
of 6-chl oro-N-(4-chloro-3-(pyridim 2 yl ) phenyl) - 2-

met hyl ni coti nam de and 70 L of

1-(2-am noethyl)pyrrolidine in 1 n{!j%f%uCH Purified
by reverse phase HPLC to yield

N—(4 chloro 3- (pyridin-2-yl)phenyl)-2-nmethyl -6-(2-(pyr

Meiure aﬂ#ﬁ %;%%gnqb& irrcl:gOto% rziacrrioro-N (%%hl()(gg-(p%%gingz-yl)bhenyl)-z-
1€d'tin@1hﬁle 3nd BY igChif rpipgrayin}-ptbﬁayd ) nf- &f(th{Hil Pafiffiedl tyreverse phase
%) el h)%\ila ng%vt-c%/org ?r&)yrld n- 2-yl);H1%n}H¥£-rr}1Ieﬁ1o -6~ ( oxop1pegz1n- -ylﬂ\llncotmamlde

MS (Q1) 422.3 (M)".

- 6- sul f onyl nor phol i noni ¢
218 WD 2006/ 028958

0]

2-nmet hyl -6- (2- (pyr

Example 275  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methyl-1/-1,2,4-triazol-1-
yDnicotinamide
Cl

Z
O

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-1H-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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15 Procedure F was perfornmed using 60 ng of
6-chl oro-N-(4-chl oro-3-(pyridin-2-yl)phenyl)-2

woreaoapbsIse ot i nam de and 66 L of PCT/US2005/031284

N, NN N -trinethylethylenediamine in 0.5 nL of BuCH
Purified by reverse phase HPLC to yield
N- (4-chl oro-3-(pyridin-2- yl‘§henyl) 6-((2-

(di met hyl am no) et hyl ) (

de. M5 (Q1) 424.0 (Mx rrploe 274
N-(4-chloro-3-(pyridin-2- yl)p s ) - 2- met hyl - 6- ( 3- oxop
i perazin-l-yl)nicotinamde 219 2006/ 028958
PCT/ US2005/ 031284 C O HN N ~
was perfornmed using 100 ng of
6-chl oro- N- (4-chl oro-3- (pyridin-2-yl ¥ enyl)-2-

nmet hyl ni coti nam de and 84 ng of p|p<i° ine-2-one in 1
mL of BuCH. Purified by reverse phase 5 HPLC to yield
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-2-net hyl - 6-(3-oxop

%i&%[rt%% ié)? %I}'gpél c)f n I,ZC,:AQttrfa%zi‘ g}ufj Fa mg Q@soﬁgrﬂlﬂydﬁag in32 wo-f DMF was stirred for

1N-r(114 G’h Inger ot @et(lqnw'N Gli—tho2c-> 94(])}pidbn'zyyl)ph2nyﬁat-kr5pthyBﬁc(oﬁnmtieh was added.
ni c O i nam. de

'Il’\i'ﬁ rﬁctl&lﬂ_ Nhsd' l&%a%_ Ifatéqrdﬁ) Xq: hyl"l)hg .ieac ion anture w%ls quenc edow1th MeOH and
eSapvedidty | Plrifledt by rlcez @ pl&ﬁ(d HPG.Ongp gfelds !N(-Xlﬁlmh]ohyﬁ-(pydldlnl-Z’-]yl)phenyl)-Z-

‘%ﬁt@hﬁ%ﬁ%’%‘bﬁ%ﬂﬂdﬂ&w@% 8‘% ﬁ(@ 3?5%&@3&) 2-met hyl n

i cotinam de 15 was added The reaction was heated to
140 C for 16h. The reaction m xture was quenched w th
MeOH and evaporated. Purified by reverse phase HPLC to

Pila@b@ oM (4v-eE60-33plidii-D-§1)Phedyl)-2-methyl-6-(1 H-pyrazol-1-yDnicotinamide

Cl

Z
(@]

HN

A mixture of 52 mg of pyrazole and 18 mg of sodium hydride in 2 mL of DMF were stirred for 10
min. 90 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methylnicotinamide was added.
The reaction was heated to 140 °C for 5h. 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-(1 H-pyrazol-1-yl)nicotinamide. MS (Q1) 390.0 (M)".

Example 278  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(piperazin-1-yl)nicotinamide
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yl) phenyl)-2-met hyl -6-(3-nmethyl -1H1, 2, 4-tri azol - 1-yl)
ni coti nam de. Ms (Ql) 405.3 (M +. 20 Exanple 276

WOR{4028950r 0- 3- (pyri di n-2-yl ) phenyl) - 2- et hyl - Be/Ukkod5/@31284

,4-triazol-1- yl)nicotinam de 220 WD 2006/ 028958

PCT/ US2005/ 031284 Cl a\N O HN N NN N A mixture
of 41 ng of 1,2,4-triazol &hd 14 nmg of sodi um hydri de
in 21nL of DVMF was sti p 10 mn. 70 ng of

6- chl or 0- N- (4- chl or 0- 3\(y - 2oyl ) phenyl ) - 2- net hyl n
i coti nam de was added. cti,on was heated to
140 C for 6h. The reaction m xture—as quenched w th
MeOH and evaporated. Purified by reywerse phase HPLC to
yield N-(4-chloro-3-(pyridin-2-yl enyl ) - 2-

rrethyl 6-(1H1,2,4-triazol-1-yl)nic T\?amde. M5 (QL)
391.4 (M+. 10 Exanple 277

N- (4-chl oro- 3- (pyridin-2-yl)phenyl)-2- rrethyl 6- (1H pyr
azol - 1y|)n|cot|namde C \ NOHNN NN A mnmxture

I%Iclcegl%re W&f Eé(r% eus%Q?or ngﬁ %f ch%ocr)cg-ll\kj(g] cmé)ro ? ?pyrldm-zzyl)phenyl) 2-

I'rrée
rﬁetmhxhwo"tmaﬁahc(eéhnd BDD mg—a’f 1ERoerpighirining -y Il )rﬂhexﬁlequH rrﬁmdnyshdmon mixture

i coti nam d er s heat 140

Y o B Sy REPT orfe PR L & ki e AGREG I R RprbamosD 6
mﬁblp}@idﬁm}ylamlﬁdazuf&lr-befrbcﬁ@la&y n sy i&;fgs ﬁf Iﬂﬂ’ialﬁ.ﬁylHPLf(élldhloro-B ~(pyridin-2-

chl or I n-2- p -2- )
wlcaré’ %{lﬁwﬁy i @Xl;?ﬂ) G AR e Wegfipatebyitp THA (1 mL)
JoMarhmg&%cE&ﬂa@Dﬁt@ oﬁiﬁo for 2 h. The reactlon m1xture was d11uted with ethyl acetate,

N- (4-ch] or o- 3- pyrl di n-2-yl) 3/ net hyl - 6- pIP
was dlwwl )Ohyl% §¢9ivA rRydrexide zpd brme ried (MgSO4) and evaporated. Purlﬁed by
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6- (p1peraz1n—1-

yDnicotinamide. 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

222



10

15

20

WD 2006/ 028958 PCT/ US2005/031284 Cl QO N-/ O HN N N
"-NH Procedure F was perforned using 80 ng of

W®2@hl028968 N- ( 4- chl or o- 3- (pyri di n- 2-yl ) phenyl ) - PET/US2005/031284

met hyl ni coti nam de and 209 ng of 1-Boc-piperizine in 1

mL of BuOH. The reaction m xture 5 was evaporated to

afford tert-butyl Cl

4- (5-(4-chl oro-3-(pyridin- ) phenyl car banmoyl ) - 6

met hyl pyri di n-2-yl ) pipefazN\ne/ | - gar boxyl ate. 150 ng of
tert-butyl 4-(5-(4-chloro-3- @Ryt din- 2-

yl ) phenyl car banoyl ) - 6- met hyl pyri -2-yl) pi perazi ne-1 -
carboxylate was treated with TF ) contai ni ng

trace amounts of H2O for 2 h. The fXeagtion mi xture was
diluted with ethyl acetate, washd®w th O 1N sodi um

hydr oxi de and brine, dried (MySO4) and evaporat ed.

Purified by 10 reverse phase PLCt XJ

Repoedure i oyas- srfopped dsine 260, meppk fyahlore: r{étchlyro BRypriserdphenyl)-2-
%é%lgflﬁlcotﬁ’lhl)lﬂb GRE 1P AR S-M31 (oA BRpahol M t.5 FEXJFWUOH. Purified by

1¢\Ryse [gh¢s4 FPRICoP gieBl Spr(#¢hlerop3-(ayyidinernx)phery ) & CHydrarxpippylamino)-2-
' Lepht namide G ON O HN N HO
ﬁﬁwﬁﬂwﬁﬁ%ﬁggd\gg@ﬂﬁgz Wfl)for med using 60 ng of

6-chl oro- N- (4-chl oro-3-(pyri di n-2-yl) phenyl) - 2-

nmet hyl ni coti nam de and 116 L of

R-(-)-1-am no-2-propanol in 0.5 nL of BuOH Purified
Ixypmple@8er Se(2phEHsSmidaRi@-tpthylaglih)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
(R)-N-(4- chloro i di n- 2y|)pheny|) 6- ( 2- hydr oxypr
opy! ani no)™ ﬂ%n %W%’F%{/I n| cotinam de. Ms (Ql) 397.4

(M +. Exanple 280
(S)-N-(4-chl oro- 3-(pyni di/=R-yl ) phenyl ) - 6- (2- hydr oxypr
HN
7 N\ N

opyl am no) -2- neth
— =
HN—/—<\/NH

Procedure F was performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 93 mg of histamine in 0.5 mL of BuOH. Purified by reverse phase HPLC
to yield 6-(2-(1 H-imidazol-4-yl)ethylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide. MS (Q1) 433.0 (M)

Example 282  6-(4-acetylpiperazin-1-yl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-

methylnicotinamide
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WD 2006/ 028958 PCT/ US2005/031284 C QG N~ O HN N HO
HN- - ~- Procedure F was perfornmed using 60 ng of

W®2@hl028968 N- ( 4- chl or o- 3- (pyri di n- 2-yl ) phenyl ) - PET/US2005/031284

nmet hyl ni coti nam de and 116 L of
S-(+)-1-am no-2-propanol in 0.5 nL of BuOH. Purified

by 5 reverse phase HPLC t&lyield
(5)-N-(4-chloro-3-(pyfidin | ) phenyl ) - 6- (2- hydr oxypr
opyl am no) - 2- mathyln\ ti deg M5 (QLl) 397.4 (M*.

Exanpl e 281 HN
6-(2-(1H i m dazol -4-yl)ethylam n
di n- 2-yl) phenyl )-2- 10 net hyl ni Mamide CI \ NO

HN NNl  HNJ NH Procedure F was p ormed using 60 ng

of 6-chl oro-N-(4-chloro-3-(pyridin;Z-yl)phenyl)-2-

nmet hyl ni coti nam de and 93 ng of hig\t_ ine in 0.5 nL of

BuOH. Purified by reverse phase HPLC'\13 to yield

6-(2-(1H i m dazol - 4-yl)ethyl am no)-N-{4-chl oro-3-(pyri

di n- 2-yl ) phenyl )-2- nethyl nicotinam de. M5 (Ql) 433.0

(M Exanple 282

IGededuraCPBt wasppgéirmzd rusihgy$d nlg 0 -6edbllao-0-@-chloya-3-Gpymidd-24 phenyl)-2-

%ﬁ%&%@ﬂ@%ﬁ%ﬁ%tnﬁ%}){a Il%?ét%&%%k%ﬁf ?r%g’ﬁlvrﬁ %9 %%6%8}91%1%& by reverse
phase HPLC to yield 6-(4-acetylpiperazin-1-yl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide. MS (Q1) 450.4 (M)".

KN (4-chl oro-3-(pyri
ot |

Example 283  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2,6-dimethylmorpholino)-2-
methylnicotinamide
Cl

Z
(@]

HN

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
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~O Procedure F was perfornmed using 55 ng of

6-chl oro- N- (4-chl oro-3-(pyridi n-2-yl) phenyl)-2-
woreaoapbsese ot i nam de and 99 ng of 1-acetyl pi per BZi/ns20051031284

0.5 nmL of BuOH. Purified by reverse 5 phase HPLC to

yield

6- (4- acetyl pi perazi n-1-yl )eN- (4-chl or o- 3- (pyri di n- 2-yl

) phenyl ) - 2- et hyl ni cgtina M5 (Ql) 450.4 (M +.

Exanpl e 283 \_\7 o
N-(4- chIoroS(pyridinIZ\IyI) I)-6-(2,6-dirrethy|rmr

6-chl oro- N- (4-chl oro-3-(pyridin-
met hyl ni coti nam de and 95 ng of 2, g¥di\met hyl nor phol i ne
in 0.5 nL of BuOH Purified by 15 nevegrse phase HPLC
to yield

N- (4-chl oro- 3- (pyridi n-2-yl)phenyl) - 6- (l-b, 6- di net hyl nor
phollno) 2 met hyl ni coti nam de. M5 (Ql) 436.2 (M +.

PEXC(e E{'BE ﬁ'f o“r’ag Berfs0d dFine 22 I“}gpﬂeny(‘]hsor% (ﬁ chlorc?r oggﬁ' f)ldlf)léz ;yDphenyD-2-

nibitiAdieotinymide a0 78ahdyf mhgzdrbmpard@emzmzl 1ﬂBﬂ>f2BfKBHOZB}91$18d by reverse

R%%/ Ugﬁ)gS/ Oglége:l‘rq,]gcﬁ};@ cr%or%? (pyr1d1n-2 Q)plﬁer(g/_ls 6- (4{ ﬁ)yde oxyplperldln- -yl)-2-

l&tml&ftiﬁalhtdé%sk\dmmﬁ(m*yrl di n-2-yl ) phenyl ) - 2-

met hyl ni coti nam de and 78 ng of 4-hydropiperidine in
0.5 nmL of BuOH. Purified by reverse 5 phase HPLC to
yield

4-chl or o- 3- i di he 4- hydr oxy.
quaéqplf2§ ) _6(3-(1 1m1dazol 1-y1)propy£1m1 ¥-A)-(4 chloro- “(pyridin f y1?p?1enyl)—2-
methylnicotinamide
Cl

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-
yDphenyl)-2-methylnicotinamide. MS (Q1) 446.1 (M)",

Example 286  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(isobutylamino)-2-methylnicotinamide
Cl

Z
(@]

HN
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met hyl ni coti nam de. M5 (Ql) 422.1 (M+. Exanple 285
6- (3-(1H i m dazol - 1-yl ) propyl am no) - N- (4-chl oro- 3- ( pyr
WO dooa/28998 ) phenyl ) -2- 10 net hyl ni coti nam de Cl PCTMNSI005/031284
HN N NN HN-/ Procedure F was perforned using 55 ngy
of 6-ch|oro-N—t(?Fr chl oro-3-(pyridin-2- %_) pheny
Pvecefiyre il cvmsi peitprged asing 93 mgopf 6-chloro-N-(4- chloro-3 (pyr1d1n-2—yl)phenyl)-2-

%t% @d?]gggﬁg gff% |7? g\i/gfggo%gtkggfé& ﬁg ﬁ)% ik o?IfBu%gp_burlﬁed by reverse phase

HRIC3to fikldi M(fb‘alzlgﬂoélcpyn§1pf2mh@m)ﬁd)sobwmmgm omepilini¢eyinamide. MS
}) phenyl)-2-net hyl ni coti nam de. M5 (Ql) 446.1

(P%ib.sg‘éxl\/éﬁpl e 286

N- (4-chl oro- 3-(pyridi n-2-yl)phenyl)-6-(isobutyl am no) -

2-methylnicotinamide CI NN\ / O HNN 20 HN---//"

225 WD 2006/ 028958 PCT/ US2005/ 031284 Pr ocedure F was

Bemplensed 2dcshil ar - NBQ4 -0 oxf 3-(pyridin-2 -yl)phenyl)-N N* -dimethylterephthalamide

6-chl oro- N-(4-chl oro-3-(pyridin-2-yl)phenyl)-2-

met hyl ni coti nam de and 70 gL of isobutylamne in 0.5

mL of BuCH. Purified by regierse phase HPLC to yield

N-(4-chl oro-3-(pyri di yl) nyl ) -6- (i sobutyl am no) -
2- met hyl ni cot i nam de. \I\/B/ 395.4 (M+. 5 Exanple
287 N O

2-chl oro-N - (4-chl oro-3-(pyri diIN+=2-ylQiphenyl ) - N4, N4- di
net hyl terephthalamde C N O HN O

290 mg of dimethylamine hydrochloride was coupled to 1 g of 4-(fert-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 (MgSO,) and evaporated to afford tert-butyl 2-
chloro-4-(dimethylcarbamoyl)benzoate. l.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 HCIl. 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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-N 10 290 ng of di nethyl am ne hydrochl ori de was
coupled to 1 g of 4-(tert-butoxycarbonyl)-3-

wabdosetyehzoi c acid via Procedure G The react PONUS2005/031284

m xture was diluted with ethyl acetate, washed wth
0.1 NHCI, 0.1 N NaOH and brine, dried (MyS04) and
evaporated to afford tert-®ytyl 2-
chl or o- 4- (di net hyl car bary penzoate. 1.1 g of
tert-butyl 2-chloro-4\15/(d yhyl car banoyl ) benzoat e
was treated with TFA (2 NnL) cont #f ning trace anounts
of H2O for 2 h. The reaction "#ixkure was evapor at ed,
and then added 0.1 N HCI. The res g solid was
filtered and washed with H20O to yhel
2-chl or o- 4- (di net hyl car banoyl ) benzoi Qﬁ 100 ng of
S oupled to
acid via

4- chloro-3-(pyridine-2-yl)aniline
2-ch|oro-4-(dinethylcarbannyl)ben{ET

Procedure G The product was purikjied on reverse phase

HPLC to yield 2-chloro-N -(4-chloro-3- 20
(pyridin-2-yl)phenyl)-N4, Nd-di net hyl t er epht hal am de.

M5 (Q) 414.1 (M +. anpl e 288 s L
ﬁr@agemrel}o&n%we%@ﬂuwaﬁp @%ﬂ% %ﬂ%éHVThPX%arPﬁHPMB?‘Pﬁ'%‘cﬁrbe’ﬁfh‘: acid via

PrhRayk i TR feAR8h @iﬁxtul%@va% %ﬁut‘é@w?tﬂ Qﬁ{ypgo%ﬁ% washed with saturated sodium
PCT/ US2005/ 031284 "N CNOD

WM%, #¥ Reae, C@EF}S‘I e 1@@ ﬁ:ﬁlp@)qated to afford methg}; 6~ (morphohne -4-
ért{oﬂﬁfdm}{eﬁ@r k?@(mﬂg) Shdieh '%e(m%r;ﬁ@fnkéo%?z’e{rb&llygﬁﬂcgtm\éteawas hydrolyzed via

Procedure G he reaction m xt'ure was uted wit
Repdegire A éq give 6 (marphelinevt-earbosghnigctiniscrcisl di0Q g of 4-chloro-3-(pyridine-2-

ﬁiaﬁﬁﬁ@%gsaéo% ?@go ? r?’ohl%gjﬁlg Ie' 439arl§ lgfiﬁi)nnﬁr%qme\){?ﬂ?)@%%t Orhe product

ord neth ne- 4- ni coti nate
WB0pumfiedfonmevdisel plgs¢ B Shtel yield- %cldqpbbTr(wCﬁ}@rccb{pymdtr@-yl)phenyl) -6-

ARG B ACHMOR M MELE 100 g o

4-chloro-3-(pyridine-2- yl)aniline was coupled to

6- (nor phol i ne-4-carbonyl )nicotinic acid via Procedure
G The product

Example 289  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-

(methylsulfonylmethyl)benzamide

Cl

2.~
(@]

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 MgSQO,, 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
227
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was purified on reverse phase HPLC to yield 2-chl oro-
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-6- 10
W@ pw608958 ne- 4- car bonyl ) ni coti nam de. M5 (Ql) BCBU&2005/031284
(M +. Exanple 289
N- (4- Chl oro- 3-(pyridi n-2-yl) phenyl) - 3- hydr oxy- 4-
diirberdmydticant KZﬂWhlt)eettemﬂﬂ)Vbﬁllmalﬁiné é4. y 18, @2 mmql), @d ¢qledyip an ice water

bat% IQCG\Sé cﬁlg 90 456‘? Hﬁyopb %Z&H(ig%g&w sé 6 ’I%@ Sg]!utléiﬁ wlts allowed to

I n nmet
mm-tdlrmmmﬁe%rm w1ﬂ® stir3iBg.nomst lsichbylrsmaﬁieaa@b@@na’rﬂs Wéﬁbﬂd with 1 N

h d 8
eousC %1;18“ etme?;?vgt It 8nce %1{1) arrlc]e drlgcp V&HR LM?SO%Q:Sd %ﬂelgx&{&i to methyl 3-

evapor ato
apadsiyut-meuhgldeﬂzeitmm crudd en od |(1@933g)h)yﬂlcha£&:£stlm¢CbW1tﬁlduepurlﬁcatlon Methyl

SORSRUL oD bR R 208 b LML B BB R0 130 md
awgﬂaadd Wiith fbemgoeﬂier@@'@ﬂﬁ/dbdid 260 gzrg(;e ,83 diihelyl and NBSNG 3644, 30.6 mmol),
an evapor to net 3- [ oxy- 4- met Ib
(B0 ey RS R T Rt | ATt g A s BPats T SR was flered

t%ﬁghf taad smandl\éa&ﬂbyétecﬁmfw&ﬁ@(wwwrmﬁchwhiale RO @ﬁl@ﬁe(daayﬁsﬁihca gel flash
nmo was di ssolved in, 227 WO 2006/0 8958
E’GW@SE’@@S/(% hehlorogethaederngt fsrasies i 3y ) dichlgrampiagne/hexanes) to

Pl Hleﬂﬁ%’l@ Q:'eﬁﬁy ﬁ%b@mﬁineth?@be%zd%s)m off Wliutg S6Nagd.18 B). ethyl 3-acetoxy-

i ce wa Acetyl chloride (3.6 , 50.1 mol

%@mm@wl)mr@m §200 Bh 6.9 onmed) oresvieeed & m%hlfﬁt & tq/\é%f%d methyl 3-
atcaf»%p@ @&%ﬁ%@lﬁé’tﬁﬂ)%iﬁtéﬁé B IVRE: sofd 30618g)h\9h{51§ -wa$ NBed without

ed Wt aqueous tw ce, water
porifieatiotr i ieethyh (ﬁeace@rwédmwhylhulf@ﬂ@&thyabmlzwfarﬁbﬁbt@d5 $ mmol) was
| t
sngofng%d gV? aﬁ?egﬁlte%go éf; 3hﬁSJdﬁ)§8 éctﬂl%fﬁ ];?%enﬂ%b&ﬁ&;%'cfd as a white
th(hCleQSOg)ywlﬁGInwad‘ﬂ}Sb@ mmatparlﬁ@mg@ g Hy@@xﬁ—4f(mgthylsu]écglylmethyl)benzo1c

S SBBLYEC g0 90 A A0 BECE L ER0hy R i ciori
(mmb )andlﬂ)MN&S dicﬁas)ﬁ}&hegl, h&Bd6iony08C )fpr 2thovers. hElat edctiom 8&Ceooled and
Bt 5 A SRR 8 St B ST o0 h oo e
veiapahabetrdatd Ardgpivikdevijed sodwios off #-adhlofu-3-tpyvidia-2pylyanfline 767 mg, 3.74
R SRk 0 QB BB (826 stonin o vt rom
tethSMdte O MBE RaBEIWAAdIREN] Wigh dichloromethane (40 ml) and stirred vigorously with
water (50 ml) while acidifying to pH 6 with 1 M citric acid. The dichloromethane portion was
separated, and enough methanol was added to dissolve precipitating solids. The solution was
washed with water once, brine once, dried with MgSQO,, and evaporated to a solid which was
triturated with dichloromethane, filtered, and air dried to yield 909 mg of crude product. A portion
(20 mg) was purified on reverse phase HPLC to yield 16 mg of purified N-(4-chloro-3-(pyridin-2-
yl)phenyl)-3-hydroxy-4-(methylsulfonylmethyl)benzamide as a white solid. MS (Q1) 417 )"

Example 290  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-isobutoxy-4-
(methylsulfonylmethyl)benzamide
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yi el d nethyl 3-acetoxy-4-(brononethyl)benzoate as an
off white solid (4.18 g). Methyl 3-acetoxy-

wd2qobozsyssret hyl ) benzoate (2.00 g, 6.97 mmol) WeST/USHA5/031284

in procedure 0 to afford nethyl 3-

acet oxy-4- (et hyl sul f onyl net hyl ) benzoate as a white
solid (1.67 g) which was ed without purification.
Met hyl 3-acet oxy- 4-( onyl met hyl ) benzoat e
(1.67 g, 5.83 mml) N ponpfied via procedure M

to afford 3-hydroxy-4- (et hyhsakf onyl net hyl ) benzoi c
acid as a white solid (1.05 g) { ch s used w t hout
of

purification.

3- Hydr oxy- 4- (met hyl sul f onyl net hy enzoic acid (860
ng, 3.74 mmol) was dissolved in 1, 4-aBxane (25 m)
and treated wth thionyl chloride (é3n1) and DVF (5
drops), then heated to 50C for 2 hours. The reaction

ool.ed apd vaporated to gn oil. The 0il_ residue
N o T PuRi2a DHRBRD s st e Pupiiory meibpbammide 450 me, 0.12
hiéi6]) #ds el willdt Brondmbth@glopshedL ORI 28 n%&lj"vié‘;;%o%edure U to yield 19

sol ution ?f 4-chl oro-3-(pyridin-2-yl)aniline ( , _
mg P N-ﬁ%n ‘)ro‘i3PKPH‘F‘E‘I‘TP'éfPB‘?F@YlPréﬂsé’b(‘tSBV'M‘)l?thylfﬁléfomélﬁ@thb’ggﬁnzamlde- MS
(asaBtivyt.ed 18 hours, allowing to warmto room
tenperature. The reaction was diluted with
di chl oromet hane (40 m) and stirred vigorously with
water (50 m) while acidifying to pH6 with 1 Mcitric
acid. The dichl oronet hane portion was separated, and
Esaanig B9 hre t/réthehloweds (Paddied-thphetyb Sansthoxyrdeci pi t at i ng

' T ' was 25 washed with water once,
(ﬁg%kgﬁgﬁ%@$ﬂ§®ke 5§?Fh MySO4, and evaporated to a
solid which was triturated w th dichl oronethane,
filtered, and air dried tq,yield 909 ng of crude

product. A portion (20.ng s purified on reverse
phase HPLC to yield 1 urified

N- (4-chl oro- 3- (pyridi n—=R- 0

yl ) phenyl) - 3- hydr oxy- 4- ( met hydH fonyl net hyl ) benzam de
as a white solid. M5 (Ql) 417 ( 30 Exanpl e 290

N- (4- Chl oro- 3- (pyridin-2-yl)phe ~3< i sobut oxy- 4-

(et hyl sul fonyl met hyl ) benzam de 228 @Q 2006/ 028958
PCT/ US2005/ 031284 C QN ~ O HN/
N- (4-chl oro- 3- (pyridin-2-yl)phenyl)-3-hydr oxy- 4- ( met hy
| sul fonyl net hyl ) benzanmi de (50 ng, 0.12 mmol) was

ith,1- - et byl pr opan 0 .24 .
]\’ﬁﬁ?ﬁl&%%&%@%%—%%?%e%@%bhg/rgrlme( -éRTgtgﬁglﬁ%}%glrelfhyl)Qenzam1de (50 mg, 0.12
ikl Ywaskaated v8th(ipdamiettiane ¢%-3/4l) b2 nyto))-\3a procdauiedX Yo field MRimg of N-(4-
c }o“:" -tpggg%ljyﬁipﬂgﬁﬁ)bfgétg&yqﬁ(me"\c{%lsulfonylmethyl)benzamide. MS (Q1l) 431

)"

Example 292  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-ethoxy-4-
(methylsulfonylmethyl)benzamide
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(QL) 473 (M +. Exanple 291
N- (4- Chl oro- 3- (pyridi n-2-yl)phenyl) - 3-nmet hoxy-4- 10

W@ p@blogdostil f onyl net hyl ) benzamide CI \ N O HNeQ/USo00¥/031284

O

N- (4- Chl oro- 3- (pyridi n-2-yl ) phenyl ) - 3- hydr oxy- 4- ( net hy
| sul fonyl net hyl ) benzami de 950 ng, 0.12 15 nmmol) was
treated with i odonet hane I, 0.12 mol) via
procedure U to yield 12
chloro-3-(pyridin-2-yl) phenyl n—%- et hoxy- 4- (et hyl sul f
onyl net hyl ) benzam de. M5 (QLl) 43] )+~ 20 Exanple
292 N-(4-Chl oro-3-(pyridin-2-yl ) ) - 3- et hoxy- 4-
(et hyl sul f onyl nmet hyl ) benzam de “Z29 WD 2006/ 028958
PCT/ US2005/ 031284 CI QN/ O HN O—$%0 O

N- ( 4- Chl or 0- 3- (pyri di n- 2-yl ) phenyl ) - 3°hydr oxy- 4- (et hy
| sul fonyl net hyl ) benzam de (50 rrg, 0.12 mmol) was
treated with iodoethane (10 I, 12 mml} Vi a

]ﬁfzb@]@lg@r?e(m@g 2yy1)p|h@pyj>)23 ]mgqugqy 4Mrrleﬂ1_ylsglfony methyl)benzamide (50 mg, 0.12
I
ny}%a% F§tgaé€vitﬁ idligemilo) @ g&w )y ﬁm%k}woc%a&m BLil!ohng of N-(4-

nzam

tho@eﬂémrldm 3L)1(lpyylb “Bethogy- Hl)lﬁlméﬂyﬂoyylme@@l(enzm M QD 445 (M),
fonyl ) pi perazin-|

yl ) et hoxy) - 4- (net hyl sul f onyl net hyl ) benzam de 10 CI O

0

Example 293  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-(2-(4-(methylsulfonyl)piperazin-1-
ylethoxy)-4-(methylsulfonylmethyl)benzamide

cl 0.9

N-(4-Chloro-3-(pyridin-2-y1l)phenyl)-3-hydroxy-4-(methylsulfonylmethyl)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 MgSO,,
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 MgSO,, and evaporated to a crude oil. The oil was dissolved in
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\ NON HNN) O

N- (4- Chl oro- 3- (pyridi n-2-yl ) phenyl) - 3- hydr oxy- 4- ( net hy
wo sabfozsIgs met hyl ) benzanmi de (1.00 g, 2.40 nmol PCTVES2005/031284

di ssolved in DMF (20 m ). Cesium carbonate (1.56 g,

di br
dl%f)wee(?&gb C?Ztrea%eg Wllﬁ‘le %%ﬁggﬁgﬁ}\éﬁg} l%?l rr eggur %Séeactlon was
evﬁpzfrata&tornryrreSS addhthe cagle tsolnmusqmnﬁerémtwdse/\pltahe HBLErq yield 63 mg of
SIfI % agueous
NZ?H?W” é@@? ?@'3ﬁﬁ@&84ﬂﬁ€ﬁ&?ﬂ @Wg¥%P§%%§£§E?gwgb%hed
yly&itﬁoﬂy)%@{z@l’gld@nCQs braldnewlﬁﬁce ,solid.i ed V\M(h—dﬂﬂﬁiﬁ)ﬂ kgpyrﬂilmal2—y1)pheny1)-4-
evapor at to a cruyde o ri e
(i pbiempebAy (%@%efﬁ&ela{qzé@gb%% R 20 PQ4T mmoD was
dl%éoi(?v'e&j gﬂzﬁ@nl&?rﬁ@ﬂlane 1.5 njrl) all}]cli THF (130 I(nl) N—gthyl—]\é—1sopropy1propan-2 -amine (18
- - Dronoet Nox C or o- 1 aln
g 026 nurped} H‘}A g}gqhﬁlgﬁ%lf%l( H}}‘Pr)%e(ﬁ %n‘? é%l mmol \V%F |a %% Xnd) the reaction
stﬁﬁ%h ﬂroo?h {4 @a&@%hﬁxﬂ&fsNAédiMEpN@t}@T fVR¥opk A %T%JBH-Z amine (9 pl,

phenyl ) (nethylsulfonylneth | ) benzam ny,
0. 05 1119mqﬁ»g11c) mwagleg‘qd@m apdagidp (¢ E}M’:O{ mppol) rfeye addgdjand the feaction stirred
R 9435 %@el‘: dglt{o?i%f tha&s@lﬁmmllc)nd@@ﬂ rJ @rOtSI Mo\ﬂ the reaction
pi perazi ne-1|-car boxyl at e

waajsihaﬂd fo‘r‘lﬁéloneaod eomomated i Pnuﬂfe@hfl @fhlcquq U edean rletf‘éfm phase HPLC
r -] -
e t)H ? 3. &b gt 89 { e Cre&ﬁfgﬂé] (pé/\llﬁﬁn%yl)géﬂt 1)—%‘ 2~ (tqf(fn@fﬂgl%l?c!'hyl)mperazm 1

racts wereé
yl\mlsixg)dat mathylmeylm%ybmwgmlﬂﬁ i\%‘e(th@@ (Mj)rl ed with
MySO4, and evaporated to a crude oil. The oil was
di ssolved in 230 WD 2006/ 028958 PCT/ US2005/ 031284
di chl oronmethane (1 nl) and treated with

e SRR S  eTR HBMTG 2R

oﬁipr efatzik )Qﬂ:tlfoﬁy)@élfzemmlaase BPLC to yield 63 ng of
4-chl oro- 3- (pyridin-2-yl)phenyl) -4-(net hyl sul fonyhm

thyI) 3-(2-(piperazin-1 - yl)ethoxy)benzam de as a
white solid. N-(4-Chlocp-3-(pyridin-2-yl)phenyl)-45
(et hyl sul f onyl net ) - 2- (pi perazin-1-yl)ethoxy)ben
zam de (30 ng, 0.047/ was diss |n

di chl oronet hane (1. 3V nl) apd THE (1.
N—ethyl-N—isopropyIpropan-%-.n1ne }_ﬁy , 0 10 mmol )
and net hanesul fonyl chloride 051 mmol ) were
added, and the reaction sti roomtenperature
for 72 hours. Additional s_

N- et hyl - N-i sopr opyl pr opan- 2- an1ne(19 [, 0.051 mmol)
and net hanesul fonyl chloride (4 |, O. 051 mol ) were
added and the reaction stirred 10 for 2 hours. After a

31821!3§meth@5$§iw -{0¢h1&b-30By BN UbHeay1)-h- (ﬁ&hﬂﬁulfbayﬁr{étﬁyl)benzamlde (50
051 mol the reaction was _stirred for 2 hours

may &PYY mmel a5 dassekvefa@ LMY @O erd tepdedonrith Priatsitgh hSarbonate (18 mg,

0 rl? ‘ﬂﬁ{o‘f)eang B%ﬁzﬂﬁ@-& m%' ®©] 1AnBolyer 98 hours. The reaction was heated for 2.0
N (4 | or o- pyr| yl) phenyl) - 3-(2-(4- Snethylsu
héush¢t QOpC,p’répranidppqnal potass1urn 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 MgSQ,, and purified by reverse phase HPLC to yield 16 mg of N-(4-chloro-3-(pyridin-
2-yDphenyl)-4-(methylsulfonylmethyl)-3-(2-(3-oxopiperazin-1-yl)ethoxy)benzamide. MS (Q1) 558
)"
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yl) et hoxy) - 4- (et hyl sul f onyl et hyl ) benzam de. M5 (Ql)
607 (M +. 15 Exanple 294

WOR{GAOLHIBOr 0- 3- (pyri di n-2-yl ) phenyl) - 4- (et hyl Bol/Us109$/081284

et hyl)-3-(2-(3- oxopiperazin- | -yl)ethoxy)benzam de
C A\ NOG7=0 HN S=O O 20
EyampleBP® noe2Hédycptylpifetazah] -phash &y -Hyd-cllpre-20py tifipReiiphynyl)-4-

4- (nEthyI 0 [.de (50 ng, 0.095 mol)
was di ssol e%yﬂéﬁf%ﬂgﬁ%@)@%%@ and treated with

pot assi um carbonate (18 ng, 0.13 mmol) and
pi perazi n-2-one (11 rrg CIO 11 mmol ) for %hours. The

reacti on was heat ed O hours at 50€.then
addi tional potassiQm p3 at e (18 nmg,—N. 13 Mol ) and
pi perazi n-2-one (1XR5 nmy;X 0. 01 mol )G/a added. After

2 hours, the reaction was ched i nN5% NaOH and
extracted wth ethyl acetate ce"JThe et hyl acetate
extracts were washed w th wat e, brine once,

dried with MgSH, and purified /_%verse phase HPLC
to yield 16 ng of N (4-chloro-3-(p¥ridin-

2-yl) phenyl) - 4- (nethylsulfonylnethyl) 3- (2- (3- oxopi per
a2| n-1-yl )et hoxy) benzam de. 5568 (M +. 30 231

006/ 005/ .

oSSR EEP sebreri mg?%?ﬁ%ﬁ?@@v% B P epgmide o
Iﬁg,d)l 095 2nnid]) plae digsolved-in (ONEE (il a1l dndrtyelated twithl pdeeasiaamadbenate (18 mg,
0(.:1|3 mr(r)lol)\andN 1Qpill\alerl;%\llni-yf)eth‘z]mon(e)(8 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 MgSO,, 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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3-(2-Bronoet hoxy) - N-(4-chl oro-3-(pyridin-2-yl)phenyl) -

wd2qoamesays sul f onyl net hyl ) benzam de (50 ny, 0.POBURINDSH31284

was dissolved in DMF (1.0 nl) and treated with
pot assi um carbonate (18 ng, 0.13 nmol) and
e]hy( piepatr &xiRets Wegel\?whdda?ﬁtblnmtf(r:bﬁcmgrme(pnm, dmn®W)th MgSOLgnd purified by

Qurs. heat eg@ f
PRt L PR 5ot 20, B B APt Pl a6
dandllsmmmhélmmhm) #riethylulotyimatbpbepdnidg MO(QL) SPOL) .
was added. After 2 hours, the reaction was quenched

in 5% NaCOH and extracted with ethyl acetate twi ce. The
et hyl acetate extracts were washed vvith wat er once,

Ert;;%]églg 2%2{ %\’f'{‘gcb]i%g] %ij(ptygdq’;% %henyﬂd ethy su ny?r}{etﬁﬁy?-r(ie

3-(2- (4- achér ﬁh@inﬁ&ﬁ@@btﬁnéﬁnﬂde) et hoxy) - N- (4- chl or o- 3- (py
ridin-2-yl)phenyl)-4 (methyl sul fonyl net hyl ) benzam de.

M5 (Ql) 543 (M+. 15 Exanple 296
N- (4- Chl oro- 3- (pyridi n- 2e1yl ) phenyl ) - 3- (2- (2, 6- di net hyl

nmor phol i no) et hoxy) - 4=—( e | sul fonyl net hyI ) benzam de
Cl NOO H NN {*

3- (2- Br onoet hoxy) - N-(A ch - (pyridin _,k yl)pheny! )
4- (et hyl sul f onyl met hyl ) berf?4m de (5/_/ , 0.095 ol )
was di ssolved in DMVF (1.0 ni) t(geated vvlth

pot assi um car bonate (18 ng, O nmpl ) and

2, 6-di net hyl norpholine (14 1, 0.1 3{;@ and stirred
at room tenperature for 25 18 hour s The reacti on was
guenched in 5% NaOH and extracted with ethyl acetate

twice. The 232 WD 2006/028958 PCT/ US2005/ 031284 et hyl

P BiBetRdy) M(hschw 8ﬁ@dyIWh&rP'I)Vlﬁénfb"thy%ﬁﬁnylﬁéthﬂ?enzamide (50

once, dried with and ur i reverse ase
q).p@@% gmsl/ql)sw@p @@ok@d Blfacetomtrlle (1.0 ml) and F (1.0 ml), treated with potassium

c%l’b@ﬂ’até: t‘1|60rf1§’ (f’I'Z( b)) %15' m%rﬁﬁ'oﬂuﬂahﬁﬂmll )(T 8- fdiol) Zarl- stlrrecll )I%hours at room

di et hyl nDrpho i no) et hoxy) - 4- (et hyl sul f onyhnet h
toraparatere. S reatipn B7As heateyl 40 50§ngra&]}gqugs, agizthen was allowed to stir 18 hours at

cbif SR Sl Waaachoh S8 Wotes dnd BRI S AW ot tice

nmor phol'I| noe oxy ) benzam
The ethyl acetate extracts were washed with water once, brine once, dried with MgSO,, and

evaporated to an oil which was purified by reverse phase HPLC to yield 30 mg of N-(4-chloro-3-
(pyridin-2-y)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-
yDethoxy)benzamide

Cl

=

Z
O

i

HN
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3-(2-Bronoet hoxy) - N-(4-chl oro-3-(pyridin-2-yl)phenyl) -
wd2qoamesays sul f onyl net hyl ) benzam de (50 ny, 0.POBURINDSH31284

was di ssolved in acetonitrile (1.0 mM) and DM (1.0

m), treated with potassium carbonate (16 ng, 0.12

mml) and norpholine (10 |, 0.11 mmol), and stirred 18

oﬁloaho 3)2-90364 Jhﬁimgr@ridmez-yﬂﬂhenyl)eaghetmsumay1h1eanymdmtmde (50
OC or 8 hours, and then was al to stijr

mg0-835 meebh wasriepied: iediciprgmpigas &nmlkageaa%&’ew@h haipipfmie 20 il
0. Y\?tnﬁﬁol)aggd SXferidnt a1 Vﬁlt 01 £tbYd), amet#E@ed V0 GBurs al B6om temperature.

et hyl ‘acetate extracts were washed with water once

AggtingfeiledA@s mmmddﬂeww%smpmw argip@ ik GtP mesol pyere added, and
thg 6&&&4\6}1 %QT\I-% atl aﬁgltlplyal HeMBLEE PRaE AR astendh8d ¢h water and

ex(tqagtpd ohiith- (ﬂctyd)r))pht@g;ﬂotjmc;ﬁ, (‘Hieet Gighlergridana pretaply | Warg W(agxeﬁﬁmth water
org@( hborl ! n%;%gj?l)éx )w%%ﬁﬁ'ﬂ) Gnd L}@pér%b 139 sol(dl\@vfhch s purified by reverse

pHslse( HPII’»I t0rydeld-17 pyg iNd{4rechBre-BYXmimidimyd-y Dpberiyhe 4y thylbflonylingthyl)-3-(2-

et e B obskiba0se. et Uszoos! 031264
3- (2- Bronoet hoxy) - N- (4-chl oro- 3- (pyri di n-2-yl ) phenyl ) -

4- (et hyl sul f onyl net hyl ) benzam de (50 ng, 0.095 mmol)
was di ssol ved in dichloronmethane (1.0 m), treated

190i eNt(chznmr@s (ﬁﬁ@ld-Z-yl)}Qleﬂ,}ﬂ)-@F(l’ﬂéthylaﬂﬁdnjdhﬁﬁyl)di-(prrrolidin-l-
, 0.11 mol), and stirred 2.0 hours at room

t enper at quéeth%‘y)QE%%a %rile (0.25 nl) and

N- et hyl - N-i sopropyl propan-2-am ne (25 d, 0.19 nmol)

were added, and the re ?tlon was stlrred for an

addi tional 45 hours._The\reaction was quenched in
wat er and )
W e O

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 pl, 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 )"

Example 300  3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide
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extracted wth dichl oronethane tw ce. The

di chl oronet hane extracts were washed with water once,
wheioa@29sce, dried with MgSO4, and evapor at ed POT/ER2005/031284

solid which was purified by reverse phase HPLC to

yield 17 ng

N- (4- chl or o- 3- (pyrldln 2-

ethyl)-3-(2- 10 (pip '

(QL) 528 (M +. Exanpl

N- (4- Chl oro-3-(pyridin-2-yl)

ethyl)-3-(2-(pyrrolidin-1- yl)et

"N OHNN S=0 O NH;

3- (2- Bronpet hoxy) - N- (4-chl or o- 3- ri di n-2-yl)phenyl) -

4- (et hyl sul f onyl met hyl ) benzani de (4G=%g, 0.076 mol)

was di ssolved in acetonitrile (1.0 mM% and DMF (1.0

m), treated with potassium 20 carbonate (16 rrg, O 12

mol ) and pyrrolidine {57 |, 0.084 nmol), and sti
4xBromomethyBt3-risehenranprd & ot & .7-6PHBmel) et fisiolNgddn Iettaol (20 ml) and
n%&{&[‘%ﬁf?%{ kb 3%,[ ﬁEen@ergd Sk RGER M Etﬂre@tﬁyﬂouﬁscﬁtr@én? temperature An

acetate extr act s were washed
avditionl bdmes obromn@treiqé sulfugiciaeid Wes eddefgmmdhe rgpgtion Stlrred at 50°C for 24

hgl]}]rgp?he}a_?aﬁr%lttv?as%gn exgﬂr%%m a%}a%fl £ti;]1f HfﬁQecpwltﬁ &Hﬁra\%&ate and washed

f oro- 3- (pyridin-2-
vsyih) phenyiye, 4sa(ulm¢dn§ﬂaH@Dfa amyd, metérydnice,3brfiR- yppr doed aNith-MgSO,, and

g%)@ a(’?edhtg %)ﬁeg”éa a ye(iil o ol}{?m(a%l) 4-&)%§mc(nwthyl)-3-g§ro§é1§%e fnd used without
porifdiog - Methdt 4 (tranandhy()p3rnitdbenz@ite/(1)33pe K mmdolf west Usyd & procedure

%&a?%ggégég%ﬁglgff @gEWu%%ﬂylﬁ\ﬁﬁhﬁ B —%/no %?z%gt\e aba solid which was used

without purification. Methyl 4-(methylsulfonylmethyl)-3-nitrobenzoate (1.66 g, 6.07 mmol) was

) phenyl ) - 4- (et hyl sul f onyl m
| ) et hoxy) benzam de. M5

[)-4-(met hyl sul fonyl m
y) benzam de 15 C

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(I) chloride dihydrate (1.31 g, 5.82 mfnol) 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 MgSOy, 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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4- (Brononet hyl )-3-ni trobenzoic acid (2.00 g, 7.69
mol ) was di ssolved in nethanol (20 m) and treated

wowaok/018988 op of concentrated sul furic acid, theer/us2005/031284

stirred 72 hours at roomtenperature. An 5 additiona
3 drops of concentrated sulfuric acid was added, and
the reaction stirred at 50C for 24 hours. The sol vent
was concentrated on a rotary evaporator, diluted with
ethyl acetate, and washed wth water tw ce, saturated
EakileB 0 b N GeA cetdiido-Neheklorobt-(pysdioed)phehyDeld with MySO4,

r 1.82 g of a yellow oil, nethyl
W“%%?@ﬁ%ﬁ@iﬂvﬁg“%mﬂ frobenzoate and used without
purification. Methyl 4-(kelgnonethyl)-3-nitrobenzoate
(1.82 g, 6.64 mmol) ers 7a==\
afford 1.66 g of net{yl
4- (et hyl sul f onyl met hyiN §
whi ch was used without purifiNc&tion. Qwet hyl
4- (et hyl sul f onyl met hyl ) - 3- ni t r oper (1.66 g, 6.07
mol ) was saponified via proced Ho afford 1.21 g
of 4- (et hyl sul fonyl nethyl)-3-ni tTopenzoic acid as an
orange solid, which was used wi tlout purification.

4- (Met hyl sul fonyl met hyl ) - 3-ni trobeffzgi ¢ acid (639 ny,

2.46 mmol) was dissolved in 1,4-dioxane (15 m),

treated with thlonyl chloride (1.0 mM) 15 and DMF (1

d red.

A0 O G O ATRESALULE AR 0 me 07
riBolh ety sactdf we]n ac&tyl abldiidd Grégil, A0V hadlve pmce&ﬁ@V tb h&ord 19 mg of 3-

sol v nts hi gnyl.. chl gri.d Vi :
e e SR
sdiid MO@ashang. (25 O M) and treated with
N- et hyl - N-i sopropyl propan-2-anmne (1.7 m, 9.8 mol)
and 4-chloro-3-(pyridin-2-yl)aniline (503 ng, 2.46
nnDI) and stirred for 20 mn at roon120 t enper at ur e,

ver which time a salj srec B g ter was added,
Fa%lpleﬁ82 mi Ak ueCliRre- 3f(|ert‘ peaD lcaar P to afford
797 g of (methylsulfonylmethyl)phenyl)-2-methyl-6- (trlﬂuoromethyl)nlcot1nam1de
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(methyl sul fonyl m
ethyl)-3- nitrobenzam de as a tan-yell ow solid.
N- (4- Chl oro- 3- (pyri di nei2-yl ) phenyl ) - 4-
(et hyl sul f onyl et ) - 3=Xi t robenzam de (786 ng, 1.76
nmol ) was di ssolv P anol (74 m) and

concentrated HCl (7 i )9 II) chioride_di hydrate
(1.31 g, 5.82 mml) was aooe. andt hg=? rﬁgctlon was
heated to 55C for 2.5 hours. e &%a ti/on was cool ed

in an ice bath and triethyls 10 mM) was added to
basify the solution. The reactl'-gmys evaporated to a
yellow solid which was slurried in ethyl acetate. The
slurry was filtered through Celite 545, and the

not her |iquors were washed with water tw ce, brine

R0 19‘(4 @xﬂorWBt(Ber;é% 3p1?e'ﬂgl) @Xﬁ‘i@ﬁﬂl&l@ﬁlﬁﬂﬁﬁ&thyﬁﬁ%zﬁfﬁldgf 30 mg, 0.072

asacrueye | Ow so urif

mlsaolb Se regée@wahé mm¢6t(@1fhtpmetilygmcqglowgchbﬁld9lﬁ¥ﬂ {079 mmol) via
O o r -2-
?%rgl SOl f on%?f'ﬁxgl hltf?' &%nglj nfy ég'(ly !:l)l&}? %rt;ﬂfrzdm =2~ (yll\%)henylcarbamoyl) 2

(8B 8hylsulfonylmethyl)phenyl)- 2—methy1—6 -(trifluoromethyl)nicotinamide as a white solid. MS
(Q1) 603 (M)".
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WO 2006/ 028958 PCT/ US2005/ 031284 Exanpl e 301
3- Acet am do- N- (4-chl oro- 3-(pyri di n-2-yl) phenyl) - 4-

wQ pwblogdostil f onyl met hyl ) benzamide CI N O H N BLNHS2065/031284
3- Ami no- N- (4-chl oro- 3- (pyridin-2-yl)phenyl)-4-(nmethyls
ul f onyl met hyl ) benzam de. (30 ng,,. 0, 07 ) was
el 48 vy Heke g T ITISNT AEnEAIR PHRTE ol vi a
pr ocedur e Mef 1ol Hodtaflsc 3-
acet am do-N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(nethy
| sul fonyl net hyl ) benzami de as a white 10 solid. M
(QL) 458 (M +. Exanple 3§2
N- (5-(4-Chl oro- 3- (pyshdi n
(et hyl sul f onyl et hil ) phe
hyl ) ni coti nam de 1
O

<yl ) phenyl car banoyl ) - 2-

3- Ami no-N-(4-chl oro-3-(pyrid
ul f onyl net hyl ) benzam de (30 ng\ nmol ) was

reacted wth 2-nmethyl-6-(trifluor yl ) ni coti noyl

chloride (19 ng, 0.079 mmol) via 2B procedure V to

afford 16 ng of

N- (5-(4-chloro-3-(pyridin-2-yl)phenyl car banoyl ) -2

( gl L gty D ECF. ylRrefhly )i i mg, 0.072
L BRI s Dy o e 007
23¢) WS a0} witsemeoybchipridkAp 0b 0§31 mew)) ikpirpdare30® afford 17 mg of 3-

b%ﬁﬁﬁl@dzo@]m(ﬂ951!)\}'0(ﬁ(pgﬁéig-ﬁ%l)ﬁﬁ&pﬁ-ﬁi—(ﬂefﬂ?@ﬁlﬂ@%ﬂbéﬁzﬁmide as a white

solid. MS (Q1) 520 (M)".

h )-4-(methyl s

Example 304  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-(pyrrolidin-1-

yl)acetamido)benzamide

Cl

=
Zn
(@]
O
il

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). Thé 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 MgSQO,, 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-
yDphenyl)-4-(methylsulfonyl-methyl)benzamide (158 mg) was dissolved in DMF, treated with N-
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30

(et hyl sul fonyl met hyl ) benzamde C "N OHN O NH\
/| S=O O 5
WR208ai028958\- ( 4- chl or o- 3- (pyri di n- 2-yl ) phenyl ) - 4pCTrER109$/631284
ul f onyl net hyl ) benzam de (30 ng, O 072 nmmol) was
reacted wth benzoyl chloride (9 9 O79,nnnl2 Vi a
eéhyé—é/égﬂpg@y{prqngn—gf%pej (Gl 7pky qu%Soqqmgl) 'and pyrrolidine (27 pl, 0.32 mmol), and

PEBT aModR-DnpAatR! BF 28 BodrRY Thél kddetZmyWasPpRAMHed wAth(WaRdrMMd extracted
ul fonyl met hyl ) benzam de as a white solid. M ( .
'ﬁgetpm a}cetatg@wg@ar@‘}eeeﬂg@@cetate extracts were washed with water once, brine once,

E%ﬂ m{@ %ag}&xtrea & Dea sm mﬁem wﬁ) pﬁlffem hesd gﬁé%@lﬁP@c to afford

P rrolidin-| %/ acet am do) benzam
2'7|\|/ Ir@ Hofl ANM4- clgtrg)31(§y1®1n-2-y )phenyl)-4-(methylsulfonylmethyl)-3-(2-(pyrrolidin-1-

I enyl)-4-(nethyls
qu ?%%Iér% ;dggﬁgg'}rhﬁ%é&{(%og&%&) %i 24" mmol ) was
dlssolved in 1, 4-dioxane (5.0 nl), treated with
triethylanine (274 [, 1.97 mmol) and 2- bronoacetyl
bromde (121 |, 1.39 nmmol). The reaction was heated to
Exafbpls)305 ord- GZ‘G(3HGIHb[tlﬁ@,zoI%ylmn@ybtdrbanﬁnhichyl){]\la@mhloro 3-(pyridin-2-
tenperatur & D%8 ho rs The reacti on was quenched
with water’ Sted twice wWith ethyl acetate.

The et hyl acetate extracts were filtered, washed with

wat er once, brine once, dried with MgSO4i evapor at ed

to 158 ng of a crude brown oil, 3-(2-

- 3- (pyrldln-z-yl)phenyl)-4-

, ' whi ch was used

W t hout further purlflcatHN-. Crude

3- (2- br ompacet am do) - N- (4- chl oro- 3- (pyr i dine- 2 25

yl ) phenyl ) - 4- (et hyl sul f ony! hyl ) i de (158 ny)
was di ssolved in DVF, treated

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 MgSO,, 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 HCl 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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et hyl - N-i sopr opyl propan-2-amne (61 I, 0.35 mmol) and
w@oocobsoss ne (27 I, 0.32 mml), and stirred aPCT/OSIM5/031284

tenperature for 18 hours. The reaction was quenched

with water and extracted wth ethyl acetate tw ce.

The ethyl acetate extracts were washed with water

EARE & (4RRioRE3 Q%am-z ﬂ;pheﬂblwrﬁahmw&%mu%am aﬂeﬂ‘ at 0035 M methanol

tan solid which was purified by reverse phase C.to
salutien: §.15 rrgr,ool}fgasotfeated with 3- (1H—1m1 azol-4-yl)propan-1-amine (27 ul, 0. 23 mmol) via

p%c@dlurs K & Sropa éiwgl o@*urtw?(s xiﬁmﬁm e yﬂp&?gsdawaﬁl%iﬁaﬁym ~chloro-3-
-3-(2-(pyrrolidin-|- cet am do) benzam de as

5 (mc%/xte pbph&eyl)bemnp@)wsa@?)/&% ) -Exanpl e 305
4-(N-(3-(1H 1 m dazol -4-yl ) propyl)carbam m doyl)-N(4-c
hl oro- 3- (pyridin-2- 10 yl)phenyl)benzamde CI CQ -0 O

10

HN NH NH HN 4-Chloro-3-(pyridin-2-yl)aniline (687

. 4.0 mehy)@nshninplbgjbenmn®. 4- Cyanobenzoyl
chlorlde (612 ng, 3.7 mmol) was added and the reaction
wi t h di chl or omet hane and&lnet hanol was added to
di ssol ve all solids/=Khe ution was washed with
evaporated to an or ange soI ich was purified by
silica gel flash colum chronmasagraphy. 0% et hyl

908 myNiof
N- (4-chl oro-3-(pyridin-2-yl)ph | ) -4/cyanobenzamn de
as a yellow solid. N-(4-Chloro- NH
mmol ) was slurried in ethanol (75 m) and heated
until just dissolved. The solution was cooled in an
R 23 I
AR 2R1E GRSk 106, By REGNPBERELRL (8 38 420 b i
The |on ted again with HC

S)GH1Y8?1 {“e‘a‘ mdérflvaﬁ/{sz(gq Fﬂmds di ssol ved, cool ed
to 0OC, resaturated with HO gas, and stored at OC for
the solution for 1.0 hour, and the sol ution was
BdapRial edv-{eckloyregsriditizey phaiytueM@strshydoalrsest i n

Sy I di GhhC ane (8.0
?Péfﬁga%&%ﬁ% %&ﬁﬁ} 2P (’}Wﬁ%ﬁ"fd e (0.33
was stirred for 1.0 hour. The reaction was diluted
wat er once, brine o\cg, £d wi th MpSO4, and
acet at e/ 50% hexanes) to affor
3-(pyridin-2-yl)phenyl)-4-cyanob®nzani de (500 ng, 1.5
Htnd 4@tchlorapripysidingd- mlblémnmlmrbﬁmqm)bega@ndaterﬁeo gl aftd BA75 M methanol
15 Iiﬂ@edlgasw Th eaféodl U0 ong Wi sNViChelowt3e(pridia-ydEhdnyh-41@/-(2-(pyrrolidin-2-
18 hours. Finally, nitrogen gas was bubbl ed t hrough
20 yl)methyl)carbamimidoyl)benzamide

Cl

QQ .
HN
~
NH
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
25  solution, 0.15 mmol) was treated with (tetrahydrofuran-2-yl)methanamine (23 pl, 0.23 mmol) via
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met hanol, treated with MP-carbonate (2.57 g) and

stirred 30 mn. The solution was filtered to afford a
WO emb024958 met hanol i ¢ sol uti on of et hyl PCT/US2005/031284

4- (4- chloro 3-(pyridin-2 30

yl ) phenyl car banoyl ) benzi ni dat e,

Repfs R Wetohaffor omgeaieN44-chlerps- wrldg%yﬂ)pwyl)%é’ ((/tﬁrahydrofuran-Z-
8{yBe 43500y

ﬁ% y@ §gar§§ B@Qﬁ%gﬁé %@ghenyl car banoyl ) benzi m dat

e (2 O m of a 0.075 M nethanol solution, 0.15 mmol)

was treated with 3-(1H i m dazol -4-yl )propan-l -am ne

(27 1, 0.23 mml) via procedure Wto afford 83 ng of

Exafiie(388 ( 14kN- (ﬁ-(dé{zlmidanolw-ylmlwbyar))mmM)m-ﬂdyllloyo-&k(midén-%

hl oro-3 5 i.n-2-v¥l ) phenyl ) benzam de. M5 (Q) 459

AN r@%}é hblizAnide

N (4- ChI oro- 3-(pyridin-2-yl)phenyl)-4-(N-(2- (pyrroI|d|

n-2- yl)ethyl)carbam m doyl ) benzamide 10 G "N O

HN NH NH HN Ethyl __

4-(4-chloro-3-(pyridin phenyl car banoyl ) benzi m dat

e (2.0 mM of a 0.075W ngd solution, 0.15 nmol)

was treated with 2-(pyrrol iHH= I}agm'ne(ZSI,
0.23 mmmol ) via 15 procedure W ng of
N-(4-chloro-3-(pyridin-2-yl)p (2-(pyrrolidi
n-2- yl)et hyl)carbarrirridoyl)benz mi M5 (QLl) 448

(M +. Exanple 307
N- (4- Chl or o- 3- (pyri di n-2- yl)phenyl) 4- (N-((tetrahydrof
uran-2- 20 yl)nethyl)carbam mdoyl)benzam de I "N O

195 BYbyridin-2-yD)pheny! i 2.0 ml of 3 0075 M methanol
A RS Mbyridin 2 ybphogylcarbamoygnaimifate (1l o 8 0075 M methano
selu@gn . mgo)awg. to:z@d Mlﬁez h]&hm[udazol 4-y1)ethanam1ne (25 mg, 0.23 mmol) via
procedure W to afford 90 mg of 4-(N-(2-(1H-imidazol-4-yl)ethyl)carbamimidoyl)-N-(4-chloro-3-

(pyridin-2-y1)phenyl)benzamide. MS (Q1) 445 (M)".

Example 309  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2,2,2-

trifluoroethyl)carbamimidoyl)benzamide

Cl

Z
@]

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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25 solution, 0.15 nmol) was treated with
(tetrahydrofuran-2-yl)nethanamne (23 |, 0.23 mmol)

WO 2@6/02888 WO 2006/ 028958 PCT/ US2005/ 031284  pr PCRUSI065/W¥1284

to afford 76 ng of

N- (4-chl oro- 3- (pyridi n-2-yl ) pheny 4- N-( t et rahydr of
Exemple 310 y |- ffieehiym)%@m@m2mlmgw))ﬁe@ naréhy veplading) (iggap)methyl)-
(M+. 5 Bxapnl.g4.308
4-(N-(2-(1H llr%?cfazol 4-yl)ethyl)carbam m doyl )-N-(4-ch
| oro-3-(pyridin-2- yl)phenyl)benzamde CI "N O HN
N/NH NH HN 10 Ethyl cl
4- (4-chl oro-3-(pyridi

henyl car banoyl ) benzi m dat
. . R solution, 0.15 mmol)
was treated with 2-(1 1 dagol ©24-yl ) et hanam ne (25
mg, 0.23 mmol) via procedur@®Wto afford 90 ng of
4-(N-(2-(1H i mi dazol - 4-yl) et hyl bam m doyl )-N-(4-ch
r

| oro-3- (pyridin-2-yl)phenyl)be i de <I\/B(Q) 445
(M+. 15 Exanpl e 309

4- Chl oro- 3- (pyridi n-2-yl) phenyhN (2 2, 2-

f

N- (
trifluoroethyl)carbam m doyl)benzam de M "N O HNF
/IF NH F HN 20 Ethyl
4-

(4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
Fighy{l 24-@-ciylor3-(pyr@1in6278) ivle s ¢ainbarroly D bepaimidateo (2.0 ol 105 anPBT) M methanol

s\g\m@gi?t; roelgtn%qag‘vx;ap tx%at@d with 5'6”11&1&[1}51&%%931{9 (Q@ u{ JO823| mmgl) 2 procedure
W to afford 74 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((2,6-
dimethylmorpholino)(imino)methyl)-benzamide. MS (Q1) 449 (M)*.

Example 311  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-(3-methoxypropyl)carbamimidoyl)-

benzamide

Cl

HN
/
/_/vO
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 pl, 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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Wto afford 56 ng of
N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(N (2,2, 2-

w0 eoobloesysoet hyl ) car bam m doyl ) benzam de. M5 ( QO T/WSBI05/031284
(M+. 25 240 WD 2006/ 028958 PCT/ US2005/ 031284 Exanpl e
310
N- (4- Chl oro- 3- (pyridi n- 21 phenyl ) -4-((2, 6-di net hyl no
r phol i no) (i m no) met YT )\- arri de G "N O HNNO
HN 5 Et hyl N\ o
4- (4-chl oro-3-(pyridin-2-yl yehényl car banoyl ) benzi m dat
e (2.0 M of a 0.075 M net hanol olution, 0.15 mmol)
was treated with 2, 6-di nmet hyl mQr phol i ne028 |, 0.23
nmol ) via procedure Wto afford
N- (4-chl oro- 3- (pyridin-2-yl)phe
di met hyl nor phol i no) (i m no) net hyl')- benzam de. M5 (Ql)
449 (M +. 10 Exanple 311

i AR T me iy il e entiiass Gl o PYB St methano

sbmtloxal)l'l)ﬂmmol) was treated with 2-methoxyethanamine (19 pl, 0.23 mmol) via procedure W

4-(4- ch oro yr|d|n 2- yI) henyl enz

tg (2. ¢d of a @ O75“Rﬁmsth yo@&?f‘l’ g(%)’“fgl'éi%q‘fnyl)“]\’(z'
rﬂk%?oxgétﬁﬁfcﬁx@afﬁdnhﬂoﬁ)b&%ﬁ%yms‘(@@%b(Hﬁn ne (231, 0.23

mmol ) via procedure Wto afford 68 ng of

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4- (N (3-nethoxypro
pyl ) car bam m doyl )- 20 benzam de. M5 (Ql) 423 (M +.

Example 313 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-cyclohexylcarbamimidoyl)benzamide

Cl

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 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-
yDmethyl)benzamide
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Exanpl e 312
N- (4- Chl oro- 3-(pyridin-2-yl)phenyl)-4-(N(2-

woreaohoxspst hyl ) car bam m doyl ) benzanmi de 25 241 ®@x/US2005/031284

2006/ 028958 PCT/ US2005/031284 ClI "N O HN NH HN
Et hyl

4- (4-chl oro-3-(pyridin-
e (2.0 mM of a 0.07
was treated with 2-ne angmne (19 |, 0.23 mol)
via procedure W 5 to afforgns
N-(4-chloro-3-(pyridin-2- yI)ph W) -4-(N-(2-

nmet hoxyet hyl ) car bam m doyl ) beng de. M5 (Q 1) 409
(M +. Exanple 313 / N\

N- (4- Chl oro- 3- (pyridin-2- yl)pher]_}/ -@'N—‘cycl ohexyl car
bam m doyl ) benzam de 10 C HN NH HN Et hyl

4- (4-chl oro-3-(pyridin-2-yl) phenyl car banoyl ) benzi m dat

(2. of a 0.075 0 sol utio 0.1
il loutr e Hire DS RGEHRO S 41 B2 31 01 A1 methancl
sBRE6EAUBEnnYIS Ras théatedfviioy ﬂm@t‘ﬂy ﬁ@eﬁﬁme (23 mg, 0.23 mmol) via procedure W to
N-(4-chloro-3-(p r|d|n % Egchhexylc
HBiar mi doyl PMenz&hi déV(*- r9 yyrtf%{rs (e hpnyl APpn4-meshypiperazin-1-
Ml Bhosougaeoiandsnayyl) phenyl) - 4- (1 m no(4. et byl p
i'perazin-l- 20 yl)nethyl)benzam de 242 WO 2006/ 028958
PCT/ US2005/ 031284 Cl

26 | ) phenyl car banoyl ) benzi m dat
net ol solution, 0.15 mmol)

Example 315  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-propylcarbamimidoyl)benzamide

Cl

Z
(@]

HN

't

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
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

Cl
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CNO HNNN HN\--~ Ethyl

4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
we2qoaoe89s8 of a 0.075 M net hanol sol ution, 0.RGI/URIND$/)31284

was treated with 1-nethyl pi perazine (23 ng, 0.23 mmol)

via procedure Wto 5 afford 35 ng of

N- (4-chl oro-3-(pyridin-2-yl)phenyl)-4-(imno(4-nethylp

ﬂé@g :?Sﬁégcﬂ@&@Xﬂﬂﬁﬁﬁﬁ%ﬁh@&ﬁ%@?t)bé}@nﬁﬁé @341 (3t0.075 M methanol
sNu(idn, @HIS ool Bwigtyeated iwithDyyrblidikeethy 1, 023 )y G progeduiralyi to afford 25

KRR S g ray o R G taernige. Mo @
5 4@5@ﬂ)o m of a 0.075 M nethanol solution, 0.15 mmol)
was treated with propan-l-amne (18 |, 0.23 mmol) via
procedure Wto 15 afford 39 ng of

N—(4 chl oro- 3- (pyridi n-2-yl)phenyl) - 4- (N—propylcarbam

ORF Gl o %?@@wrf@m&%wﬁ%ﬁ%w AR ﬁgﬂgw%‘mnmmlde

yI)nethyI)benzan1de 20C " O HN HN N3 243
MD 2006/ 028958 PCT/U820056931284 Ethyl
4- (4-chl oro-3-(pyridin-2-Vyi)phenyl car banoyl ) benzi m dat
e (2.0 M of a 0.075/M ol solution, 0.15 mmol)
was treated with pyrro ﬁdiw: (191, 0.23 mmol) via
procedure Wto afford 25

H
N- (4-chl oro- 3-(pyridi n-2-yl phe - fm no(pyrrolidi
n-1-yl) et hyl ) benzam de. M5 (QL

10

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 m! 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)".
15

Example 318  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(imino(morpholino)methyl)benzamide

Cl

=
N

HN

20
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 HCl. 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 HCI gas. After storing at 0°C for an
25  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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5 405 (M +. Exanple 317
N- (4- Chl oro- 3-(pyridin-2-yl)phenyl)-4- (N phenyl car bam
won@epkgdbenzamide C "N O HN NH 10 HN Et hyPCT/US2005/031284

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) o
enykaemgylienrimidatel i ne (21 1, 0.23 B#pl) vi at-(4-chloro-3-(pyridin-2-

RS Ay ARy A Bt .5 8 of p 0.0152 M hagol susin, 037 s s treaed

withrindpp s Damd, dé.4 mBol) dir) 3 dayz. (I ethandlSvaE eaappirated3 b8 the residue

_ I A g ). L0 : i B
Ay ) A2 R0 6 YRR Y (G BRLTRERRLA Ppten
(Maifd@romhholios)BeihpYpanginid2 M8 (P héRly(M) .4- cyanobenzani de

(300 ng, 0.899 mmol ) was slurried in 45 m ethano

and treated with 10 ml of ethanol saturated with HCL.

The reaction was stored at 0OC for 3 days, then heated

o7 or hour s, .an ooled to roomt erat ur :
pGpbRg ol hnig - Gl rba S R St Bhenzamice
and saturated with HCl gas. After storing at OC for an
25 additional 3 days, N2 s was bubbl ed t hrough the
solution for 1.0 hour, and\the solution was dil uted
wi t h enough et hanol :10e 0. 0155 M sol ution of
et hyl 4-(4-chloro-3-(pwidhng2- 244 WO 2006/ 028958
PCT/ US2005/ 031284 yl ) phenyl egrPanoyl ) benzi m dat e.

Et hyl 4-(4-chl oro-3-(pyridin-2-
yl) phenyl car banoyl ) benzi m dat e
et hanol solution, 0.27 mmol) was eat’e W th

nor pholine (1.0 mM, 11.4 mml) f \/3 days. The et hano
was evaporated, and the residue purified by reverse
phase HPLC to afford 30 ng of

Py - G L RE 23 By M -G e 1 RIS e dimdate (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

5mM of a 0.0155 M

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.

2

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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5 (i m no(norpholino)mnethyl)benzam de. M5 (Ql) 421
(M+. Exanple 319

WOR{4H028I50r 0- 3- (pyri di n-2-yl ) phenyl) - 4- (i m no(ptpEsids/c31284

-1-yl)nmet hyl ) benzamide C \ "N 0O HN, ) 10 HN NO

Et hyl

4- (4-chl oro-3-(pyridin-2-yl)phenyl car banoyl ) benzi m dat
Micfctifer Platts (MTRs) O FOifie IMcHahist ds@iy, celld ak 7plaredlin 98Il MTPs (White,

a erldlne(lom 10.0 nmol) for 3
lﬂzgspghor‘f’hegleaé{lﬂg‘ﬁ)g evaporated, and the residue
purlfled by reverse phase HPLC to afford 26 ng of

4- chloro
I(“ﬁ RIS Y. ﬁe)dﬁ%hWEM fupRiemettpd yeth 8% TBS) ) frsmify/milp penicillin,
180gAHL 9@eptdvBy clif Rt diBtatnidle;fand S ANVPIIEPIBRZ P Hedgehog
signalling inhibition assays 20 Mouse Reporter Cell
lines - 10T1/2-diLuc [S12] cells (derived fromcell

[

I*Ssbm@%r g P e bR L RS R R ANP g Cact and 1y

Mgelt-es'  Medi um (DMVEM) suppl enented with 10% Fet al
Bovi ne Serum (FBS), 10 units/ni penicillin, 100 ug/nL
streptonmyci n, 2mM gl utam ne, and 10mM HEPES. 25 Human
rogsdureel | |ines - HEPM G iLuc [ MZ24] - cells
(derived from HEPM Human Enbryonic Pal atal
Mesenchynme ATCC #CRL-1486); Growth Medium M ni mum
SES sleth tMZR4 cellls denaticdiVENbdified b &ardire’a Judfetdss yeporter gene dr1ven by the

SRR TSR P S PO ST b T ook o
agBiCani 58, CandcdiDediuHERES Iﬁhhbagecﬁat sBBc @by he egen9g days (1:20 to

t N-termn oct Iat d conj ugate
500031 TSR b s en e v S h 9o Steam st
2k awsm(lmeﬂsmted lf@ml&&ﬁretpmé italt)@em@a@(ﬁdéu@ &l12)S 0PER000-30,000 cells

s(V\hlte Fl at - bot t om .
(@Zgér 93{/1 va? pe‘Swﬁlﬁxcp?l rv%?éeeﬁlﬂ%eéélvuw’é%ﬁ farn24- @l\ms at 37°C and 5% CO,.
suppl enmented with 0.5% FBS, 10 units/nL penicillin,
OOug/ nmL strept onmycin, 2mM gl utam ne, and 10nmM HEPES
Afier 72448 bRy msromtse Srewb e iBer BicsetitSaplpter was replaced by

Lu& ﬁ@se-%‘éﬁ@ll\@é@ﬂﬁ Ed0'M bd? wi1P WM GRE N Bn AR gorﬁ@M:dgEﬂ)g—o%tyl 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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10 Assay Procedure S12 and MZ24 cells genetically
nodified to contain a luciferase reporter gene driven

whooblozsoshedgehog-reseponsi ve @i pronot er werBCT/US2005/031284

mai ntai ned on tissue culture dishes in Gowth Medium
15 at 37C and 5% CO2. Cell cultures were passaged at
sub-confl uency at every 3-4 days. (1:20 to 1:40 for
é%LAg%s to 1:10 for MZ24). Cells were harvested and
in Gowh Mediumsuch that they could be
plated in a mcrotitre plate at 10, 000-20, 000 cells
(s12), .0r 00 cells (Mz24), per 100ul, per
1\'/vel I .A@grfploélpdv\og%e)m&grl?her i ncubated for -24-48 hours at
37C and 5% CO2. 20 After -24-48 hour incubation the
Gowth Mediumin the m titre plates was repl aced by
Luci f erase- Assay Me (100 ul per ), with and
wi t hout Soni c hedge og UQct confugar€,~at 0.1-0.3
ug/m (S12) or 0.5-1.0 VK and test
conmpounds. Cells were then furtheg i ncubated for and
additional 24 hrs. 25 Mcrotitr@mplates were then
subjected to the |uciferase reporter gene assay kit
(LucLiteTM, with nodifications to the manufacturer's
pr ocethgredr wher ei n medi um was renoved and the substrate

was rﬁfé%@?ﬁob&}&eeog ﬁ%{o@y&e 1 PBS/Ca/My : lysis buffer

i nst ea st’ra sis buffer. In brlef t he
PBS/ Ga/iMpligiese, nNRe@KOI NRACGESH Ng@péleeNRam NBa$0,, NR4C(O)NH,

wer e adde 0- assay
kit). The%ﬁgﬁaséay Rﬁ% rofn P?)ml\?got I((%I%I‘)O plate

was d(iscabaededHRaJ(d SlGOU$O:£Iﬁ'NR2j s 30 substrate m x was
adde

ybat e
t er 1%‘ts ?cierglf %\o'emé]ef gﬁup cons%"ﬁr@so nlg' T%eng%cﬁde ﬁe?la eterocycle each of
Li ght Uni tvhidhRk bfdjonaBp sidsnted mdth thipdroxyd) laldger, amino, carboxyl, amidino,

expression |evel of the |uciferase,r rter e we

det er m ned I IAC-SAPSPU P FEREPT @%gg&oﬁgﬂog&g 1/ Silfinyl, alkoxy,
Anal yst  raades, ¢dvbdnasul adylapeng, Cﬁﬁ)moﬂ;omﬁm@ﬂi&iepfa bhﬁocycle or a
invention tested in the assays de nst

adi expr LTt Phie éi}gra’t’lé‘}o BB kel oo B nsglﬁnyl alkoxy,
hedgehog pathuRy SkgRll, | B lamdfo, | @lﬂfalﬂioS/l Oﬁulfoﬁéﬁldm carbocycle and
2006/ 028958 PCT/ US2005/ 031284 WE CLAIM 1 A conpou

of fornul deterocyde E‘F@B“i‘ﬁ’r}(—‘s op(tlowlly\vul)gtlp#ed 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;

R, is H or alkyl;

m is 0-3;
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(RR)n I wherein Ais a carbocycle or heterocycle; 10
X is alkylene, NRAC(O, NRAC(S), N(C(OR1)C(O, NRASO

WORDEGRSANRAC( O) NH, NRAC(S)NH, C(O) NR4, C(S) NRAT/UNRIFG 1284

or NRAPQ(OH); Y is absent, CHR4, 0, S, SO S02 or NR4;
C4ected fromthe group consisting of alkyl, a

carb%@} ‘e or a heterocycle each of which is

opt i gHaahksyang UBIS4tbstthérest. Wi t h hydroxyl, hal ogen, ani no,

car boxyl, am dino, 15 guanidino, carbonyl, nitro,

cyano, acyl, alkyl, haloal kyl, sulfonyl, sulfinyl,

2.2l ko’?FNe ccﬁ‘lg)\é{nﬁd"bﬂ)olalﬁlalr RaeRiH A 1§§)ﬁhg1§éléb@ed fBoth b ﬁyﬂp consisting of A,

sul fopa a,carhocycle or a heterocycle; erein
eai dAadi b A’ ﬁfl%lf}% al kyl, acyl, sulfonyl, sulfinyl,
al koxy, al kylthio, carbanDyI acylanyno sulfanoyl,
sulfonan1ge car bocyg| e ng,'heterocycle substltqut
is optt y~substit Uf ed th, Hhah 1 haloakyl *7/”
hydr oxyl 0 car boxyl, /z bonyl, or _ﬁ/an1no

al koxy, %by sul fon sul finyl, pﬁosphlnath

car bocycl g 3? heterogy%ngthat is optionally A
substltut%d wi th hydroxyl, carboxyl, carbonyl, am no,
hal ogen, hal oal kyl, al kyl, al koxy, aIkyIthlo

sul fonyl , sulflqyl .acyl, a carbocycle gor a

het erocycl e; halogen Xyl al k 6§I or
al koxy, mherel e ch al kyl, yINand al ko y | 25

optionally s tuted mnth roxyl haRgésn am no
nitro, aIkyI alkyls Ffonyl or alkoky, R3 is
hal ogen, hydroxy carboxyl aﬁ?yl acyl, aPkoxy,

al koxycar bonyl , carbannyl aIkyIsquide sul finyl,

sul fonyl, a carbocycle or a heteroc%fle wher ei n each

al kyiwhere]ao%uls OaB looXRs vdieteon§cia Fhomalkyl; &ais IK8R®E3R2, or N; R, is halogen,
| k I
A T R R i S

hal ogen, amno, nitro, alkyl, acyl, sulfonyl or

gloggfﬁéz Fibo! fsfﬁ‘é?f%ggg lyeé‘?é’iégiﬂgg Qr \%herén %1 }Q@ and Z, is CH or N.

The compound of claim 2, wherein A is the ring A”.
The compound of claim 2, wherein R, or R,” is CL

The compound of claim 1, wherein A is A%, A™, A%, A% A, A® A% A%, A™;

Ala Alb Aza
N N
\ \V—' ~~~~~~~~~~ \ """"""""""" N/ \7 -----
Cl Cl
Ad2 A3b A%
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nis 0-3; and salts and solvates thereof. 2. The
conpound of claim1l, wherein Ais aring selected from

WO b@egesysp consisting of A, 5 A2, A3, A4 A5, PEBUSINAS/031284

A7: R 72 Z-NN Z1 72- [)==NR (R2)n R’ A A2
A3 A4 Nom (R2 )n (822) R2)n A5 A6 A7 10 wherein Z1
is 0, Sor™ rein R5 s Al Kyl ; 72 ARNCH,

CR2, or N, i s hal ogen, hydroxyl, alkyl br all koxy:;
R2. is H h ) hydroxgl I or alch N dnis
0-3. 3. ThE conpound of cthim 2, whereimAis'ring A
wherein ZI is Sqnd Z2 is CHor,¢N. 15 4. The,gonpound
of claim 2, whePein Ais the ri%g A2. 5. The conpound
of claim2, wherein R2 or R2” is d. 6. The conpound
of claiml1, wherein Ais Ala, Alb, Ala, A3a, A3b' Ada,
A5 , Aba, A7a,: 20 SDs CG Ala Alb Ala Cl1 P C1 A3a

A3b / i 005/ 031284 N~ \ |
7.\ a ’ﬁé‘t?mﬁl%é%ld\@c%%@, v@ridl%?@ﬁ 1?@4645?

Aba Aba a

8. The compound of claim 1, wherein X is NR4SO,.

9. The compound of claim 7, wherein R4 is H or Me.

10. The compound of claim 9, wherein Ry is H.

11. The compound of claim 1, wherein Rz is Me or F.
12. The compound of claim 1, wherein Rz is Me and m is 1 or 2.
13. The compound of claim 1, wherein R3 is F and m is 1 or 2.
14. The compound of claim 1, wherein m is 0.
15. The compound claim 1, wherein R is selected from the group consisting of formula ITa -
Ilo:
(Rs)o (Re)o
/ \/\ \ \
- )\ |
T (Redo |
R NG N o TW
Ia b Ic

Re) (Re) ==y Relo
o 6/o

£ OO J
Ly P

O
Id Ile Inf

249



10

15

20

25

7. The compound of claim1l, wherein Xis NR4AC(O. 5 8.
The conmpound of claim1l, wherein X is NRASQ2. 9. The

w@eovpoes¥ss of claim 7, wherein R4 is H or Me. ROI/L82005/031284

The conpound of claim9, wherein R4 is H 11. The
compound o% )cl aim1, vvher%i n RB3is M o . 12. The
conpound,gfelel ai m 1, whel®n R3 is Meghd#mis 1 or 2.

15 13. he|c§\||NRound o/c( M1, V\,heqbi NR3 is F and m
islo\Z. 4. The c 1

Q . of cl ali wherein mis
0. 20" 157 Thej conpound Ttlaifm 1, wherein R is selected
fromthe group consisting of fornula - Ho: (R6)o N
.~ Ha llB81lc 25 R 6( Mo (R6)o(s§|\aOOW~OO
111d He Hf 249 WD 2006/ 028958 PCT/ US2005/ 031284 /

~R6) N/ (R6)O (R6)o J%NI N NN HH 1IgIlihlli

(R 0(R6)0O o (Re\)o N
\ A= N
<Re>;+‘/JV/N J;w 'ﬂvl
10 ok m
(Rg)o (Re)o (Rg)
N 6/o
N 7 2P\
’ ‘ J/\ NR7
NG N N - \N/
IIm IIn o
wherein

W is O, S or NR; wherein Ry 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;

Rs 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; and

o0 is 0-3.
16. The compound of claim 15, wherein R; is the group of formula Ila.
17. The compound of claim 16, wherein Ry is alkoxy and o is 1 or 2.
18. The compound of claim 16, wherein R, is selected from the group of formula ITa' - ITa®*:
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(RB)o N~N 5 11j Ik Il \N6)o (RE)o (R6)~ NR7 N
Ilmlln llo 10 wherein Wis 0, S or NR7 wherein R7 is

waoi200al0k8958 acyl, a carbocycle or a heterocycl ep@hesmo5031284

said alkyl carbocycle and heterocycle are each
optionally substituted with 1-3 am no, hal o%iﬂe,

hydroxyl and hal oal K3} R6 in edtlt i nstance OMe

[ ndepeQMhydr 0X) |, owel oge ONe, car

nitro, @ o, 15 F , al kyl, fonyl ,

al kyl stinf onyl , al kl finyl, aI Kyt armyl/ OMe
al kanoyl am ne, fkylsulfanoyl aIkyIsquona %ﬁ

carbocycl e or a heterocycle; wherein said arf

al kyl , casg'bonyl, acyia? sul f onyl matal kyl sul f onyiia? IJa®

al kyl sul finyl, alkoxy, alkylcarbanoyl, al kanoyl am ne,
al kyl sul fanoyl, al kyl sul fonam de, carbocycle and

het erocycl e substituent is optionally substituted with
am no, 20 hal ogen, hydroxyl, carbonyl, or a carbocycle
or heterocycle that d S opti onal ly substituted with
hydr oxyI am no, hal ogen haI oal kyI aI kyl, al koxpy or

. Fof cI
p of fo Il a. The
8, wher ei-fi clal koxy and o is” NO,

or 2. 18| The conpound of cl a|m16 V\hereln R is
sel ected_fromthe group of forn}JIa HaI - 11a28: 250
WO 2006/ 858958 PCT/ U&2005/ 031280 g /
OVEOVE/OVE/G"OVE\-\OVEOVEIIalIIaZIIaS
l1Tad Ila" C

: cl
opr - :

[all I1al2

Ital®

11al6 a7 I1al® a2l 220

NH(CH,)sNH, CF,4
\l/ - OEt
P Q\ NO2 e : :NOZ -~ e CF3
NO,
I1a2! [[a2? a3 1a? 1a%
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Owe Cet OPr /I / V VvV A ..... \ NO2 5 11a6 Ila7
[la8 Ila9 Ilal0 C C ' OPr -\ C C llall Ilal2

wo b@&®2495214 11al5 10/ 1 C / | V' \ , \ ' - PCLTUS2005/031284
\ NHAc Il1al6 Ilal7 I1al8 I1al9 I11a20 NH(CH2)5NH2 CF3

/1

OEt N0O2 \ N02 \ " \ CF3 N2 15 I|la2l1 Ila22 Ila23

I1a24 11a25 251 WD 2006/ 028958 PCT/ US2005/ 031284 Cl

e

Ilq/, I l@27 11a28 5 19. Thg_conpound of claim 16,
wher ei s ring r A2. 2 e conpound of claim
16, whe Ais Ala. 21

conmpound of claim

16, wherein R3 i§ or F. 10 22. She conpound of
claim 3, wherein mime0. 23. The compound of claim 3,
wherein X4 s NRAC(O1ma2’15 24. The*tonpound of cl ai m 15,
wherein R is the group of fornmula HE

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

The compound of claim 16, wherein A is ring Al 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 NR4C(O).

The compound of claim 15, wherein R; is the group of formula Hb.
The compound of claim 24, wherein Rg is alkyl or haloalkyl.

The compound of claim 24, wherein R, is the group of formula ITb'

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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25. The conpound of claim 24, wherein R6 is al kyl or

hal oal kyl . 26. The conpound of claim 24, wherein R is
wo b@ogesysp of formula I1b' 20 CF3 N IIb' 27PCTTN82005/031284

conpound of claim 24, wherein Ais ring A or A2. 25

28. The conpound of claim 24, wherein Ais ring A2'.

29. The conmpound of claim 24, wherein R3 is H M or
31.F. TB@c@poulithel daimpBbumeran Xds NRG(@), wherein R3 is H

252 WD 2006/ 028958 PCT/ US2005/ 031284 31. The conpound

of claim 24, wherein X is NRAC(O . 32. A conposition
32.conpr canprgitian compaitirgia spmpeuat raf iclaimdl and a pharmaceutically acceptable
cal_phrar maceutically acceptable 5. carrier. 33. A nethod

Oftreating cancer in a manmal, conprising

adm nistering to said manmal an effective anount of a

f.clal A ] i ]
33.\?\3 g%%fllgtggcg Pfag%agllﬂén 8%‘11(3?%19 ﬁg‘g{{f‘g@gf%g?‘g iaﬁ{r): Wg%tezﬂn@ 3 %aid mammal an

medeffecdivk ambwef a copgoandsaficlaim ddenocar ci nonm,
smal | -cell lung carcinoma, breast carcinoms,
r habdonyosar coma, oesophageal cancer, stomach cancer,
10 34.bi | ITAE Ynetlod I cRth G8) whedéin. séid rmican iy kabal icalh iclcinbing, medullablastoma,

angi ogenesis jn a pamml, c isjng adm.ni stering to .
sai Ba“c!laﬁt‘?ranﬁ’&l’°°3¥?‘"8f“f"ectSW@'rggim uin'gq ofcaéc"?:ogf‘?pouﬂ"ra%f)f carcinoma,
cl akﬂﬁbéom)?&.arceﬁnﬂeégaﬁﬁag&ﬂ carioéy, Rorhach@ahet] Gitapotrqeatdavay

signalling in a cell conprising contacting said cell
with an effective anbunt of a conpound of claim1l. 20

35.37. AAnRiHA SsFSinhibiiing raﬁﬁ_@gein% # eanaRmad cahprisiignadndnik®ring to said
4 (RBAm~ ~Cl NO f .
15 mammal an effective amount of a compound of claim 1.

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.

20 37. A process for preparing a compound of formula Ib™
Z o]
Ramz |
k\N
HN\fo
(Rs)o
Ib”
whererin
25 ring B is a carbocycle or heterocycle;

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 optionally substituted with hydroxyl,

30 halogen, amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy;

253
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B (R8)0O Ib" whererin 25 ring Bis a carbocycle or
heterocycle; R3 is hal ogen, hydroxyl, carboxyl, alkyl,

waeyb/028bkoxy, al koxycarbonyl, carbanoyl, PCT/US2005/031284

al kyl sul fide, alkylsulfinyl, alkylsulfonyl, a

carbaqcycl e or a heter each aIkI
ol kol Spefosiase s f}lﬂg’%{}%{% o gplp e g iSRS sitro, eyan,

al kyl sul f:hdj}w alkyR| kyttosyi, f@llky1|sulfdﬁ§llr b@l@yl.eﬁlﬁnﬁn dalkoxy, alkylcarbamoyl
het erocycle is optlona%ﬂ/1 substltuted with % r oxy
B

30 hal ogetkengrpmpe. iylswifamgyl glkylsulfappmidgy g gp <r>1°1?n<gr| a heterocycle;
or al koxywhe2§i s¥id Yardidd, Jaliyl Ledib¥i, 2006 58

PCT/ US2005/ 031284 6 i o Iﬁgaﬁgeé@%@nﬁk&%@w Ayisulfinyl,
hydr oxyl , 2kavogekylcahimpeyl calkanenpminen; elkplsultamenb, alkylsU1f0namlde
acyl, al k&élrbocy';dl'é faﬁE‘Yﬁeter@éykllél %Ltft@éﬁylls cﬁ';ltlgﬂa!l@ Ubdobéed with amino,
al koxy al kyl car bano kanoyl am n

al kyl sul fhatagpn,, h)ﬁ‘lr%yr sqamoéﬂam decar@cm loo dpistasyde tizat is optionally
het er ocyc [kyl 0

oyl sul P o O SERROR Smafs Rllpeel ik LAy or acy

al kokySO aldag| car banoyl , al kanoyl am ne, al kyI sul f anoyl ,

al kyl syhfonam de, car bocycl e and heterocycle

subst tueht is optionally substituted with am no,

hal ogen, hydroxyl, carbonyl, or a carbocycle or

het erog J[((:)Iceess Eor}gtnslns opt i onal ly substituted with

hydr oxyt, no, Rl ogen, hal oal kyl, al kyl, al koxy or

acyl; ois O 3; and 10 mis 0-3; said process

con‘pnsm -reacting a conpound of fornmula (a) (R3)m]
I rﬁ?cﬁﬂg bconfpé’}mé %%8?181?’?1&% isd, Bror |; with a
corrpound of formula (b) C X

N Zn-Q

(a)

wherein Q is Cl, Br or I; with a compound of formula (b)

e

wherein L is Br, I or OTT; to yield a compound of formula (c);

=
Romls | 7
N

(c)
- reducing said compound of formula (c) to give a compound of formula (d)

P
(Relaig | ¢

- and reacting said compound of formula (d) with a compound of formula (&)

254



L\ N2 (b) 20 whereinL is Br, | or OIf; to yield a
conpound of formula (c); | C tR3)mj NNX (c) -

WO e@ao28988 sai d conpound of formula (c) to gi veP@r/US2005/031284
conmpound of forrmula (d) (R3) C mj NNHR 25 (d) -
and reacting said conpound of formula (d) with a
conpound of fornmula (e) 254 WO 2006/ 028958
PCT/ US2005/ 031284 0 B (R6)0 ( wherein Q is
hal ogen, OH, OR wherein Ris ctivating group; to
yield said compound 5 of formnul 10 255

(Re)o
(e

wherein Q’ is halogen, OH, OR wherein R is an activating group; to yield said compound
5 of formula Ib”’.
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