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WO 2006/028958 PCT/US2005/031284 5 10 PYRIDYL INHIBITORS OF
HEDGEHOG SIGNALLING This application claims priorit rQyisi
wo ﬁgl({gﬂ%sgﬁsplication 60/607,367 filed on 02 September 15 %&(Q)Iﬁ] ‘I&EF@_@{}%%
THE INVENTION The present invention relates to organic compounds
useful for therapy and/or prophylaxis in a 20 mammal, in particular to
~ pyridyl compounds that inhibit the hedgehog signaling pathway and are
useful in the treatment of hyperproliferative diseases and angiogenesis
mediated diseases. BACKGROUND OF THE INVENTION 25 Hedgehog
(Hh) protein was first identified in Drosophila melanogaster as a
segment-polarity gene involved in embryo patterning (Nusslein-Volhard et
at., Roux. Arch. Dev. Biol. 193: 267-282 (1984)). Three orthologs of
Drosophila hedgehog (Sonic, Desert and Indian) were later identified to
occur in all vertebrates including fish, birds and mammals. Desert
hedgehog (DHh) is expressed principally in the testes, both in mouse
embryonic development and in the adult rodent and human; 30 Indian
hedgehog (11Th) is involved in bone development during embryogenesis
and in bone foTYRabOH MUEHBEORE %&F@Sigg(ﬂgéé%ﬁ YBY¥h) is
expressed at high levels in the notochord and floor plate of developing
THEsBhEASEMBRY eE oyl @iptanit masaysplisatiel oS et i6fil ekprégsieniember
2004.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:
YO THEIBY ENIAVS al., Nature 375: 322-5 35 (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., Neurg AR5 ;
T A TR R o SR ST TR T o EA I AR in o
m{898)inLAntievlst I pyEe 7onpoBds 0os ihibo Ay, kdashes Jiealinnppthway and are

s IEPSIRNLAVIGNRE: FalhiSrdldr86 L1894 antnhisaRetiancdiatd Sisdi65-
73 (1994)), lungs (Bellusci et al,, Develop. 124: 53-63 (1997) and skin

(Oro et al., Science 276: 1 WO 2006/028958 PCT/US2005/031284
BACKGRQUNDOE TikeWSENHMMNNd DHh are involved in bone, gut and
germinal cell development (Apelqgvist at al., Curr. Biol. 7: 801-4 (1997);
Bellusci at al., Dev. Suppl. 124: 53-63 (1997);
Hedgehog (Hh) protein was first identified in Drosophila melanogaster as a segment-polarity gene

involved in embryo patterning (Nusslein-Volhard et al., Roux. Arch. Dev. Biol. 193: 267-282

(1984)). Three orthologs of Drosophila hedgehog (Sonic, Desert and Indian) were later identified
to occur in all vertebrates including fish, birds and mammals. Desert hedgehog (DHb) is expressed
principally in the testes, both in mouse embryonic development and in the adult rodent and human;
Indian hedgehog (IHh) is involved in bone development during embryogenesis and in bone
formation in the adult; and, Sonic hedgehog (SHh) is expressed at high levels in the notochord and
floor plate of developing vertebrate embryos. In vitro explant assays as well as ectopic expression
of SHh in transgenic animals have shown that SHh plays a key role in neuronal tube patterning
(Bchelard 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 at al., Curr. Biol. 6: 298-304 (1996); Roberts at al., Development
121: 3163-74 (1995)). 5 Human SHh is synthesized as a 45 kDa precursor

woRRkgIRstRat upon autocatalytic cleavage yields a 20 kDa Netefabagd 031284
fragment that is responsible for normal hedgehog signaling activity; and a

8??2@%9@‘3 inal fr E%ﬂ%tér% eSO so{é’f 29 r°?%§s'f‘%1?€t{£'¥é Spment
ermlh fragment 1S conjugated 16 & cholesterol moie

(4pelayigt Bt ah.alue1.08i0). Seiddicé 06871 3pEusts 36 2lBleverdHipD). A24at5écl63 (1997);

B{&385): MabueehiBia): 53,7049 23080 R a1 Bevalbsthett 99D)3NGLLEE 1 095)).
374, 10 363- 366). The N-terminal fragment consists of amino acid
residues 24-197 of the full-length precursor sequence which remains
membrane-associated through the cholesterol at its C-terminus (Porter,

H*Elﬁ%&m gﬁﬁlls@y%%@; RAGNLRAM% %@r%’i_’grc%%t@l%t 'Aﬁ%ﬂ’ ﬁtt@atgﬁg@e%ge yields a

1-34). Cholesterol conjugation is responS|b e for the tissue

2?0%% %‘éf?é’ﬁ‘%? tHASRERIGRY SRARAT oIS NP abederhae siemiingindiyivg aad @ 29
kﬂmﬂghnmdbérugbwyedlmylsthaﬁ@stﬁdﬁm endranedgmativitproteihidiate ¥ derminal

(@&‘ﬁ%@@&’ 8GO fegillOmdRd @%élﬁf‘gét Nakao®) L aheNAIres2s. 1536,

3 1:508-1 rotein-coupled-like receptor Smoothened

BUGHIB) INetig at P Mt BT T AR Aot B Nae 374,
36Aghee, Natbke:088:154E:b51 (2896))oBotingenkticans iedsenicab full-length

I%X{g&?(ggq%%g %Bi@h@e%?a‘?ﬁ?'iﬂé}&&%é"@&{&af E?t% §"EH9 &%@e%&loaft (ﬁs C-termmus

multlcontponent 20 receptor complex ()é en and
Radse]. Mdiigh 61°4F) Reitare 384 2ﬁ6 8 Bogey, éf‘m%t éﬁ a419f@t9f3é1 §é421 -34).
Ch28s(84 | 2@ tikloredpinging fof Hib deskitcHhiearionmEthd hbdpiiorny seffect of
Ptc on Smo is relieved, allowing Smo to transduce the Hit signal across
the plasma membrane. However, the exact mechanism by which Pte
controls Smo activity still has yet to be clarified. 25 The signaling cascade

Ahthatsd By Brrothe diitsigiahdtiverishtap b telavseriptite facimsmembrane domain

pmmaf@z me)m&w&%vm@t&m@ymmqhmmmgmﬂ lavgiete 341: 508-
iﬂgg )G“J‘%h e”tég%‘é‘{{}}}et% Q“eecréct%{t@ Soihin § 150 éﬁ@tg al., Coll 86:
rssuc tcan in a ne |ve |ca|n tha

2GR0k s M@n@@m@a@{@ma@a 164 H6p &t 06Nl diegDsenctic and

bitferastiatirnrRechprgan Jwér?amlmdéﬂ m@@mm@gdas;ﬁk?@%mfomtﬁmmnem
athway are oc:|at | t r thos the n

e R R e LR e e R e e 176

(h%?ﬁba‘im%ythds Ws%ﬁ%%d@ﬁé@)caﬂpmmgmf iHtatulebthe normal

ird@Siadienef ePeINVAlVAddRGall SHSHRHR SRIERSIRNSHI HASIBY Sl P aGoss the

plasma membrane. However, the exact mechanism by which Ptc controls Smo activity still has

yet to be clarified.

The signaling cascade initiated by Smo results in activation of Gli transcription factors that
translocate into the nucleus where they control transcription of target genes. Gli has been shown
to influence transcription of Hh 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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WO 2006/028958 PCT/US2005/031284 which is involved in GI-S
transition. Also, SHh blocks cell-cycle arrest mediated by p21, an inhibitor

wolheyslingependent kinases. Hh signaling is further implicg{eghig6ae85s4
by inducing components in the EGFR pathway (EGF, Her2) involved in

proliferation as well as components in_the PDGF (PDGFa.) and VEGF
whichiyyelyed ghEd - EsigRnels. ‘{%géle?‘ﬁ;ﬁe%aﬁqﬁ&fé%%eﬂﬁa?f{ﬁé Bed> an
intgete hﬁ&g&lhﬁ@d@&dﬂﬁufl@dsmp&ﬁem@m@ thenhhsahgditatel is eyl royrieducing
co goneﬁ?s) in the %!g%{[ ar gx)%i &%?FC C%%R%&' 1183%)%]1%}9 BIPQSSQEE‘%L' components in

rcinomas ( nctional Pic gene mutations have also been
the;RREF; DG Fimand ﬁéﬁ%ﬁa@@%ép&?ﬁ@f&gﬁ%ﬁl detcrBingipmy mutations in
thdumogentChidapebakastBledl inGatiaes RaseansCbash 4 IB+a0 kydDan6y; (BCNS), a
jlani et al., Nature G 8 81 el
he’éﬂa‘éﬁ 656530 ez alf‘%ﬁi&er?éseaz %?%%g?%s&g%gl%%néﬁog? HRe
gerd. m@afrtmé MRE S BE A 65 Al dar g PATANIAES Al WO@@H &psggeb pagsinoma
tur(ﬂa%g(a)rdhﬂ§§ a@feﬁ’tﬁ fmﬁwm&déﬁﬂug&tMﬁD%O:BQl@BG)I;%&MDHed S¥aaire Genet.

SHRER ] PR, SIS g SEEIIESREy o

Unden g8y, éianshiaRisirtg thébPole Wickintorbd tHensi rttindCsutiubf fthe997). Loss
of 'BRERIRNHI O m%ii@ﬁr 01Paudd Mﬁﬂﬁﬂéﬁ%ﬂébl@fﬁ) aihrdgehoesignalin @arcmoma
been investigated such clop e, a natur |d that
S“Bg%??' RGNS a??qés 33 [ cle a?}é é%f Gt i 8’&‘%?6%03%‘1% At o,
NBGLY!L: @wdp%&ﬁm@w@@im&wwwﬁew (82 5igenkipgtevigynit in the receptor
co¥pRiahekenl handle. Forskolin has been shown to inhibit the Hh pathway
downstream from Smo by activating protein kinase A (PKA) 20 which
maintains Gli transcription factors inactive, Despite advances with these
and other compounds, there remains a need for potent inhibitors of the

Vﬁﬁqgﬁﬂ%ﬁgwgﬁéﬁ@@y@%hr@lﬂMMﬁ%BmeQeFt lﬂ% QNM@NE%&%&@ QYatural

asp ect of the present invention there is prOVI e ovel h
aﬂmlﬁ Biths s\ herd HH8 " geRetrtbFRtLIES PEridhi 2 aP *ww(&?ﬁs’ﬁ% ip SCLC.

Cyclopamine is believed to inhibit Smo by binding to its heptahelical bundle. Forskolin has been
shown to inhibit the Hh pathway downstream from Smo by activating protein kinase A (PKA)
which maintains Gli transcription factors inactive. Despite advances with these and other

compounds, there remains a need for potent inhibitors of the hedgehog signaling pathway.

SUMMARY OF THE INVENTION

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

general formula (T)

wherein
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wherein 3 WO 2006/028958 PCT/US2005/031284 A is a carbocycle or
heterocycle; X is alkylene, NR4C(O), NR4C(S), N(C(O)RI)C(O), NR4SO,

WO %‘%2@%3(% NR4C(O)NH, NRAC(S)NH, C(O)NR4, C(S)NRE-NRAGEB284

H); Y is absent, CHR4, 0, S, SO, S02 or NR4; 5 RI is selected
from the group consisting of alkyl, a carbocycle or a heterocycle each of
A iwhierbisyoptio heldyosydistituted with hydroxyl, halogen, amino, carbonyl,

x RIYRy EYANER &) %Umb(bﬁhqai&y}mmwm alkyszy|fi] Cediy NR,C(S)NE,
alky carbamo I aika %g BK [famoyl, allcylsulfonamide, a
carbg@w”o B@éﬁ d amino, alkyl, acyl, alkylsulfonyl,

lek@d&ﬂlf@%aﬂk@;ﬁ@l&?b&rﬂ&moyl alkanoylamine, 10 alkylsulfamoyl,

R,%@Qﬁ@é&@"f@m'% éi%@%}ﬁg&ﬁg‘& hetaracuele ssuRstitdertds pitaaaiyf which is
substituted with aming, halog en)&,rsx[y?ﬁ?xyl carbongl or alcagrbo Fycle or

hetePBE%?QW?&’P%Q“B%%HQIW@B Wity rox;(/)ln AMING: aﬂ/l alloyl,
haloatydjikalkyl aitkisxifayacyd] @@Iﬁm'aloqékpmdreﬂ@ylofah@momyl @kaﬂoylamme
alkO)é %%QBFP%UMS%%ﬂlMgda\A@Kb TQWLahﬁs]:%@d}cl@WH&eﬁ'tfﬂd amino,
alkyl, ac l, alk quonyI or alk R3 IS X}/ arb X 1

aliryPlsdy1, ikbxyPiaikgordrn 9’Ils I-@ﬂo’%? c&faa ARyIs Gty amine,
aIkryéﬂmm&mwcamb@wm@xmﬂehewrw&ewmépmwwathahwmmtyis optionally
alkoxyy AkRINGAMORY, FatRamRMkAisklids, &Iksegw&f&% L,@Jw{&wpmkhat is

carbocycle and heterocycle’is optlonaliy substituted with hydrox I
ha|o@é‘i*PD&H¥ﬁ6bSHi%ﬂﬁdéﬁ®l weoryLAnAd bl eR A PalReSRy %]Rﬂlﬁ%xﬁ%f”y’
RalmdiodenishPddixniialsd; antosalkegndcboiyatesitheretitn®8 withhpdhewy!, halogen,

aspecntd%tggrbn\ﬁ{gy gyltlgﬂ{}qsgﬁgrgggygfoqqpomposmons comprising

compounds of formula [ and a carrier, diluent or excipient. In_another

R3a’§d@lﬂg@f*’tIl?édﬁﬁ’%éhtF&FPOfﬁ/éré“%lp?Wro%@?n@*ﬂ@&?&o%afﬁ’fﬁa@ﬁ%é’rlkylsulﬁde
compigisgfiagminidiatiog ba effectivie ambestoofdecanapourndhclifolamylaalkoxy,
Ito af koxycar%onypega‘%btﬂggﬁ(,)falkylsulﬁde, alkylsulfinyl, alkylsulfonyl, carbocycle and

heterocycle is optionally substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl,
alkylsulfony! or alkoxy;

R, is H or alkyl;

m is 0-3;

nis 0-3;

and salts and solvates thereof.

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

formula I and a carrier, diluent or excipient.

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

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

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

a cell comprising contacting said cell with a compound of formula L

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 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 inventi%,[t boS031284

wo %)%6\4? ge)9 *2 method for treating a disease or condition 35 ass{)b(%ated with

the hedgehog signaling in a mammal, comprising administering to said

mammal an effective amount of a compound of formula I. 4 WO
In 2006/028958RTHHSRRASIAI 2R tovanothetaspdot ofdreiigwentionyds of the
. there are provided processes for preparing compounds of the invention. 5
mYe§EFAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS "Aryl"

means a carbonyl containing substituent represented by the formula

-C(O)-R in which R is IT, allyl, a carbocycle, a heterocycle,

carbocycle-substi alh)ﬂg ﬁe;[% cﬁé %’%ggsalkyl 10 wherein
%@M@F%Mﬂﬁ?ﬁﬁ%byue %:irzl%ﬁnete“(})Scyuel(léii € as defined herein. Acyl

groups include alkanoyl (e.g. acetyl), aro%#g. . benzoyl) a%?é) o .
“ Ay emomroy Ry | CRRHRES SRR RE RS ?&P{éﬂ%&’,f&’&!ﬁr 48y which R is
, RSB WEalBsh (iR, alenylyalyai)atphatiaitaydratarbonegroulrbitigie alky!

to 12 carH{tP)( oms unless otherwise specified, WheR Ysedh 2% BArobBsQhclude
Wher S &S r[;]a oorxék%ﬁrnBfgo']’gﬁ(nﬁar%t%in%%%tleﬂe aIkSyI pt)rtion is prefgﬁa ly a

alksatyireetackRproemt recheirnyholé Veieri8Yincludes unsaturated
hydrocarbon carbon chains such as "alkenylamino” and "alkynylamino.

. Alkylphosphinate” means ac-P O)R-alkyl rein Rs H. aliohati
A B AR e T B T oD alphat
hyﬁn@wﬂm@nkwm@mmWp]r%ﬁ%‘?@@@ﬁﬂ%ynl%smm%s-wafgﬁ‘segec‘xﬁﬁwed as part
of IAHRRM MmN 1BERMhps Bt 12 41RQ stimeihy | prefbibin teyhted hydrocarbon

2-methylpentyl, 2,2-dimethylhutyl, n-heptyl, 3-heptyl, 2- I » an
e RE TR PR P ST A ey oy B nd

“alijogistiane Sihbiphrepiirated mseosirterRARGEREte P iRty Seffy RIkYL
ca&&%?y%ﬁﬂ}%ﬁ%chEﬁmpﬁkahﬁﬂw pﬁ@@r@lﬂﬂ:ﬂ) @(Iobpﬁﬁwhllﬂﬂ&ﬁﬂhyl, ethyl, n-

specified, substituted, a rqups may contain one (prefera _
ProRYbe SPREEY suBZHRiEnt: g\//\t/ﬁ%% n%%lyrrg%pélthg ls%bnl% Eorndﬁ?e@hteggﬂng%%t}sd’ 22
dimbitytpRpyaniecsybstititdpt ety Arémethiiida-bptdy 8 rotyinfiagighexyl, and

th&%ﬁ@,omﬁ%@%bl-%fﬂméhﬂlkﬁyd@wmmw,4ﬁﬁylanwmefhyl to 4 carbon atoms” are

ropionyloxymethyl, aminomethyl, carboxymethyl, carboxyethyl
sygonﬁnousy and used it%erchangeably toXnean metﬁ(yx, eﬁmy ) I—propy?, 1¥opr<}{)y1, cyclopropyl, 1-

butyl, sec-butyl or t-butyl.  Unless specified, substituted, alkyl groups may contain one

L)

(preferably), two, three or four substituents which may be the same or different. Examples of the
above substituted alkyl groups include, but are not limited to; cyanomethyl, nitromethyl,
hydroxymethyl, trityloxymethyl, propionyloxymethyl, aminomethyl, carboxymethyl, carboxyethyl,
carboxypropyl, alkyloxycarbonylmethyl, allyloxycarbonylaminomethyl, carbamoyloxymethyl,
methoxymethyl, ethoxymethyl, t-butoxymethyl, acetoxymethyl, chloromethyl, bromomethyl,
iodomethyl, trifluoromethyl, 6-hydroxyhexyl, 2,4-dichloro(n-butyl), 2-amino(iso-propyl), 2-
carbamoyloxyethy! 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,-Cn alkyl” group. Examples of the substituted methyl group include groups
such as hydroxymethyl, protected hydroxymethyl (e.g. tetrahydropyranyloxymethyl),
acetoxymethyl, carbamoyloxymethyl, trifluoromethyl, chloromethyl, carboxymethyl, bromomethyl

5
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carboxypropyl, alkyloxycarbonyhnethyl, allyloxycarbonylaminomethyl,
carbamoyloxymethyl, methoxymethyl, ethoxymethyl, t-butoxymethyl,
wohslasysasthyl, chloro.methyl, bromomethyl,. ioqlomethyl, PO QIRRLY 284
6-hydroxyhexyl, 2,4-diehloro(n-butyl), 2-arnino(iso-propyl), 2 30
carbamoyloxyethyl and the like. The alkyl group may also be substituted
andyipAcanetbbocycle group. Examples include cyclopropylmethyl,
cyclobutylinethyl, cyclopentylmethyl, and cyclohexylmethyl groups, as
well as the corresponding - Q‘y&g%@)\[ Uty s RED R RENBEMREy 1, OH,
e %:cl.nll-?re?rerraéndgnslﬁbglﬁ?a%e%ea%f(ylé are st stitutedrefnethyls e.g. a%ethyl
aliehoafksnbstitmbdeckyaha S&iviecxtipsfusamnesyse e iafipl il LEA-Eigrocyele-
subtHidic@HaER. JEXINRIBS 9k togeaub it tetkmethylegraupeifaokidengton psiBeroup
C?hjlﬁgrﬁ%rhydroxymethyl, protected hydroxymethyl (e.g.
“tetrahydropyranyloxymethyl), acetoxymethyl, carbamoyloxymethyl,
trifluoromethyl, chloromethyl, carboxymethyl, bromomethyl 5 WO
« A201067/ QRBASSp Rk {22 0851 3 128 dandiiodoTREMAd téthigiite. OFNRR) amines
"amidinQ” means the graup -C(NH)-NRR wherein eagh R is. indepengdsntly
R R e s e a e S R R )
cadmdyoloyelesisutsdtilird (¢ &l kpnar hon e tesistary e wbpiveat Al andfewrtst o R
orSipURs dasethar fRrmina Petaracyen. vhihefesradpanlitiie isit@dgyolsp Particular
-C(NI)-NH2. "Amino” denaotes primayy.(i.e. NH2) .secondary (l.e NRH), .
SR BAHHAY RS ke R i S SR Y e M e
andadipoipleriecy. Bnylicular retsrdeyichadetetittepyaey prelmethylamine, ethylamine,
ppyRegyclesybstimealkyhisytahgnzyh-an adBteraayeiaysuistitutaciatstine,
_or alternatively two R (agé%ups together with the nitrogen atom from which

diprony BRSSP WELEPEEy cle. Particular secondary and tertiary amines
are alkylamine, dialkylamine, arvlanune, diarylamine, aralkylamine and

«iatalkiamine, Rarticiaspeandaty: ang deriane: aminasas oethiansingoyed
ethylanine, propylamine, isopr pxylamine, Ehen)élfamlne, Qﬁ:-nzfxla nin
o A R B B ABy A Se prb R RE10s o

pylamine and lisopropylamin
th&AumnipoupiotEstinplgrolipitiasrapetngereiny fdrdtcabdonirativeiddsiaky] and aryl

gty Qrilﬁgmgﬁyagqugt% RIACKBLRFRLEEERR AR eHIRIR 1 RifRnerate the

reactions are carried out on other functional groups on the compo, nd. Furth
degigeth omRe oFr et nE TG EE A B oRISE THRR 8 BErBiniates ] BR%iFES, Syl .
eﬁﬂ@l&fﬂfﬂb@rgmpﬁs imifiesdds Wel aGreapnynil Fhétehbarors.dBriviedtinesGroups in
oWRiehscAn R emoyerin FRASNeRR e AesiKashariing @ouRJriefer ethslam,

amino protecting groups are Boo, Fmoc and Cbz. Further
“Protectivg Groups ing (%ganfrc) Chemistry”, J. G. W. McOmie, Ed., Plenum Press, New York, NY,

1973, Chapter 5, and T.W. Greene, “Protective Groups in Organic Synthesis”, John Wiley and

Sons, New York, NY, 1981. The term “protected amino” refers to an amino group substituted

with one of the above amino-protecting groups.

“Aryl” when used alone or as part of another term means a carbocyclic aromatic group whether or
not fused having the 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, nitro, alkyl (for example C;-Cs alkyl), alkoxy (for example C;-Cg alkoxy),
6
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examples of these groups are found in T. W. Greene and P. G. M. Wults,
"Protective Groups in Organic Synthesis", 2d ed., John Wiley & Sons,

Inc., New York, NY, 1991, chapter 7; E. Haslam, "Protec
Woéor%%%sc?%hemlstry J. G. W. McOmie, Ed., Plenum Pres;i)\él‘ife&?jlv\59\6(@&}’rﬁs‘t

25 1973, Chapter 5, and T.W. Greene, "Protective Groups in Organic
benBy nifeIYoXYoPaTViRE P bRy SOFR XK OO IReEd By Y i dyroxymetty,

prot&rt@&ed%?c@&mtﬂﬁfersam@inamyno opestpeubstiitiecmeiy, onerighuiemethyl,
e S SR S AN MR RA AR AL ABIALOL o ot

ar oc’yc ic aromatic g whether or 30 not

grofysegebifivin @tk ermmtmfr@d@@rﬁ@&@m@eéwgﬁ 45 grarRsdnbissioupittuents
mag%%'&ﬁmﬁdsuua&&#wﬁﬁrp%mp@a&;ﬁyhgmmmludazammpmpmw;erm

I pheganthren l, na hthace l, and_the i e
S“ﬂlﬁéﬂﬁb‘gaﬁ?ﬁlcﬁ'éwgfry%ﬂean I\IJmEH% df 15°ed Iﬁ%@ﬁ;ﬁ%g&% Buch as 2-
chipaftteuldr émmmm,aﬁjbﬁmypb@lﬁheh@digdmy& p%éﬁ%b&rophenyl 3,4-
dxc%%ga%%végﬁ? ﬁ§°$?ﬂ%§§ @b%@ﬂ#k@%ﬂ?ﬁ&gﬁﬁ%ﬂrGupd&iubbﬁtjm&gﬂ VBithloro-4-
ur or five, such as

ﬂ“ﬂ?@éwl’u%ﬂ%@%ﬁ?é‘?/&/ 'B%%ﬁ‘e’d frr%orlﬁohafoééjf”y agox Liﬁ )g?ﬂ;f ?gg(}i/ as &
hy freadetasl], Bygdyypbyayio?. m«.lnby@u@ypbﬁwbﬂmﬁm@@ﬁ.@grgwmng%w@ereof
mﬁc & ?&%Eﬁ&h@@ DucP M 2006/R2RM8 E@Iﬁﬁﬁ%ﬁﬁﬂ%ﬁ%ﬁexample,

enzyloxy, carboxy, protected carﬁg,t box meth rotfcte[ henyl, 2.4-
4-cyapp ethyPARRI Ry HERT B fé%f%gg Qymg%nyﬁs amino %ﬁny
d1rﬂmfﬁﬂﬁeﬂfﬁmmﬂm&ﬂf%fltMﬂwrmmaﬂmenmkﬁr@bmhwhﬁr(é-propyl)phenyl and the
1ike€; yaltsLr{llf%ny@n&ﬁ'aﬁk&‘ayssﬂgr@fcwa%y |@§Qfﬁ‘;§le @Wﬁl&yﬂﬁﬁhypfﬁﬂﬂﬂ[oxy 4-

groups specified. Oné or more meth n eth 2
begrap Wlese SESURIES SHEPHAORT B SR wik Sy
(isopesHoaSptenge denbiedaieuel, Exatnples: méittceistelnmyl suldstitatddphengr 4-

of limite uch 4-
R L TR e

ca@RbTBOBH B, S ABEHTIEEIEASR b SPEHERY PY§1%%moe;H8heyﬁ¥‘ such
as4- br@m@pda@nylycﬁcﬂqdmbnwmhgnyhrs -aiditudicfiynrapyimhghyl; a mono- or

fluoro nyl and the
di Buﬁogx )}IO% o rge&@gﬁget%[ﬁwd%ﬂmm}qlgﬂ%y@éﬁEh?lsofb A4~

(opotisckentinyanx, R ative e b NP RO T S HER bl -0
m&ﬁ%ﬁ%r@iaﬂﬁﬁﬂﬁf&@menﬂﬂsa ayanephenybsgjrowep, ;ﬁhers'i(ampiaents disubstituted

) ar h%vn uo oL Qi(oye ) en

o RIS e B .sé'%r%%ﬁé? Ahinghiony, -
Chm@wwmmh@xh p%@mménwéma 1||weef§y )tﬁméxxy%dwéwif &
iR 108 BB mple.Bidodimeinad/ b ary aSwaless ﬁxgu{(-kmuted phenyl groups where

the substituents are different, for example 3-methoxy-4-benzyloxy-6-methyl sulfonylamino, 3-

methoxy-4-benzyloxy-6-phenyl sulfonylamino, and tetrasubstituted phenyl groups where the
substituents are different such as 3-methoxy-4-benzyloxy-5-methyl-6-phenyl sulfonylamino.
Substituted phenyl groups include 2-chlorophenyl, 2-aminophenyl, 2-bromophenyl, 3-
methoxyphenyl,  3-ethoxy-phenyl,  4-benzyloxyphenyl, 4-methoxyphenyl,  3-ethoxy-4-
benzyloxyphenyl,  3,4-diethoxyphenyl, 3-methoxy-4-benzyloxyphenyl,  3-methoxy-4-(1-
chloromethy)benzyloxy-phenyl, 3-methoxy-4-(1-chloromethyl)benzyloxy -6- methyl sulfonyl
aminopheny] 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 benzyloxyphenyl, 3-mefnoxy-4-(1-chloromethyl)benzyloxy-phenyl,
3-ethoxyphenyl, 4- (isopropoxy)phenyl, 4-(t-butox),)phenyl,

WO%@W -4-methoxyphenyl and the like; 3- or 4- trlfluorom ﬁ"’
mono- or dlcarboxyphenyl or (protected carboxy)phenyl g%uélésgéc@ Pasa

carboxyphenyl, ; a mono- or di(hydroxymethyl)phenyl or (protected
“Canyainoxdinmieshiy) Bhermingcriord SopsBteE BETRRIE RISt FRAp Nt oformula -
c@ﬁa?jﬁ%ﬂglmi@mnwtm}t%m%ulyla le@JEE,]Q-a!MS/QQ ditemintme (eyd)phetry latbocycle-
rotected aminome en in -
suby %ft ﬁﬁal ora r)T{?,é t?l %rocr:g:le su%s‘u? sce% gﬁé/q Y gﬁ?@%&%ﬂy&g gty‘}, alkoxy,

amlno or a mono- .
card@@d@(%e&f@lsbﬁembwhm@)?ph@nyh@%h defmdy-  Carbamoyl groups  include

akaﬁmw&éﬁ%ylamg))paﬁ%nﬁ&&bmmterm feulastitytedphemdiarbonyl  (e.g.

represents dis bstltute re the s bstlt ents ar
PR AR Bmple™ lfﬁeaﬁlf PE‘?% ﬁxypze%yl 3-H faiodibony)  a
hetetvigaeduinyarodgphenyt 2- m@th@}@ﬂﬂam@m@ibﬁﬁﬂyl and in particular 2

nefr&lMrARBYAERXY RN AR AP nitrophenyl,
2-hydroxy-4-chlorophenyl, and the like, as well as trisubstituted phenyl

groups where the substituents are different, for example
“C&-ﬁmﬂ’hﬂ%y “BvervyyloKy Barhetrnjd Sefoie rgﬁqmtp”galone and when used as a moiety

in MEXHAEY AR @M%ya@ﬂb%wb%&ifp@w@mmswd ﬁ%ﬁia.Slubsmui@sicnh@rmanc

groups w ere the substituents ffere L#)

0 Ry AN S SRR PRSPk SOHR L et
unginemyl.gravpstinclodengaehioroish ePrgfe@ed mirtorsiish ydaddsyeliso sty | igelude

BHEDY 51Ny R ML WIRMRNERM preferred Jopropyl
cyﬁQpHé‘;f‘ﬁ‘%&’l Qﬁw g;%e]t Hg% 4- be?}agy oxk}yfe l:@I 3,4- oxyphenyl. - e

an@ cpﬁ,%%ijlga %%%’Eyw%tﬂc}éﬁ%c]gw 8 er, e%yunsamg?gcli] QQ%%%W dre aromatic
e.Chigrgrogthyl) peniyloxdhedyth3sume thokyref- thich haniethit) bony flokstituted

carl%c;@ﬁhyj‘%g@cﬂwd %QPH&QW“M&FQ}BR%F H'%%ﬁ)@@ryélyngﬁléﬂa&msb%pemﬁed
substituted with any (for example 1, 2 or 3) of the substg(g l712)‘,f/(§£)ecmed

meqB (RSP IEFIHRS §&‘?ﬁ§%ﬁ9r‘?ﬁé‘?ea?§f%§fﬂﬂt%‘&géﬁé§)?gﬁ8%‘§“
2006/028958 PCT/US2005/031284 "Carbamoyl" means an

« &'p %{%@&% ﬁa'ﬁ%geﬁ%g&ﬁﬁqgﬂayﬁ%r&smﬁ%ﬁ% ﬁ}‘?x\fﬁ’cﬁ%ylﬁ‘ the carboxylic

hydroxyl, alkoxy, aIkyI a carbocycle, a
acwa@rwm@oeafs@@m@d E’dﬂ%ﬂ%&féﬁ"&l%ﬁ%%{ heseyjc gpid group while reactions are
cahRte e valesubsatitiechnlicgher ﬁihm(y:w’@emm tisaallids atkoxy, carboxylic acid

pr&ééﬁPCVC'e and heteroc %%t% %xhe tﬂ&w%% ar?m%%@gm 24

inciude ?aﬁ?ylarmnoeca ony e.g. et amlnocar onyi, Et-NII-CO-

dimpiherriaeearberyt-tErethoreryRinifat Ttb‘Bﬁﬁ)})(IMylahﬁ%%}i‘kﬁ]@ﬁ%yl 3,4-
md@GerRBiBE@IRMINOCarbaRyhRirfIpterocyaeattinadeasomyleyy, 2,2,4,4'-
te agxe{k%;(n Iar?xlndo Ciarbwl)’sucld 1 R lcypla(‘)q* A amyl, ftrityl, 4-methoxytrityl, 4,4’-
dimethoxytrityl, 4,4°,4”-trimethoxytrityl, 2-phenylprop-2-yl, trimethylsilyl, t-butyldimethylsilyl,
phenacyl, 2,2,2-trichloroethyl, beta-(trimethylsilyl)ethyl, beta-(di(n-butyl)methylsilyl)ethyl, p-
toluenesulfonylethyl, 4-nitrobenzylsulfonylethyl, allyl, cinnamyl, 1-(trimethylsilylmethyl)prop-1-
en-3-yl, and like moieties. The species of carboxy-protecting group employed is not critical so
Jong 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 LiAlHs;. (Such harsh removal

conditions are also to be avoided when removing amino-protecting groups and hydroxy-protecting
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heteroarylgminocarbonyl (e.g. pyridylaminocarbonyl). 10 "Carbocyclyl",
"carbocyclic", "carbocycle" and "carbocyclo" alone and when used as a

WO 938&%%9%@ a complex group such as a carbocycloall$'l gr%ﬁ%&mﬁm
m I-

1 o?o-, , or tricyclic aliphatic ring having 3 to 14 carbon atoms and
preferably 3 to 7 carbon atoms which may be saturated or_unsaturated
srowroistesel bR FETESFERaRE Lt PBERMBRIIE 000 e
eth;qy@lﬁm(fmyl%eiﬂbmw syltlopenty bangscyRitotieaprgroupstesingrapeps used in
preferred are cyclopropyl 15 and lohex d nastoprelewed terb
the c‘if@?ba#esﬁ%l_nr-’?)eé/ el?clr)lglg E%si%uﬁated%i%%c%%ié a‘r%éaro fffic e a;r;;/)ﬁ oo
subgftyepss. aBupthevivwal eietinbere AR those grandriad baing RS na)?léthe trms
«propidstituteshsGarbagyalydintsehsinited carotyitke dafdits bistiNmedy ork, N.Y.,

todfAROSHel upless DUEhuss SBRSIfed GneaR BRSBAPUPSEURSHIMTRGY:A.

SERe’su u.ents as the ",substituted alkyl" group. 20, , .
Plet@arBury-piote¥iry drdup'®dd L%Ié’ﬁtﬁe?eiﬁlﬁe%}g't@’i?ﬁ‘ée’ofgﬁoéegé‘f&(}mul’s m
Or&g{gzvg%:ﬁ{f&gﬁtjg&l@?rb@@ﬂms@ﬁid{mmm moaly Graptoyedbe tefocktected

rotect the carbagxylic acid gr hile reactions ied
S e et S IR S e

proteptlng groups include 4-nitrobenzyl, 4-methoxybenzyl,
“Ggagrcgﬂg%emaﬁ&lg@lezg%ozp4zmmmMyHan¢ram,&-tﬁm;hﬂxybmzyr,bocycle, a

,4,6-trimet enzyl, penta hylbenzyl,.3.4 25 1 A ediaxybanzyl,:
hetﬁ‘@ﬁ%ﬂ?/d?yﬁé%ﬂ%yé}?ﬁse S%Q‘)%/%ggﬁz&ﬁ%/?d?g/l? %AéZt ,?,%%e%%%&%x%@gﬁz%ygﬁ? ular
guaiid;lmwﬁgtthas—tﬂbiﬁﬂ%ﬂ%yl, trityl, 4-methoxytrityl, 4,4'- dimethoxytrityl,

4,h4 4 -trllmethoxytrltyl, 2-phenylprop-2-yl, trimethylsilyl, t-butyldimethylsilyl,
...phenacyl, 2,2,2-trichloroethyl, beta-(trimethylsilyDethyl,  « »
@f&é}(&%’(‘n%‘iﬂ%ﬁ@fﬁ&ﬂ%ﬁf;‘/’lﬁe’tlr@%ﬁ?%‘ ﬁén%é%f% %ltﬁﬁﬁ heterocyclo” alone and
meunwmzylmmﬁe;hytpwxcm%mn?yﬁhlaﬁr#nbﬁﬁfﬁﬁﬂ%?ﬁ%%ﬂyﬁﬁ%p-?%dmd
intg}rgnhgi-l()?;ga%gda{{g?gg?@(;ll%y Illtlﬁospgpir(]e& afispinxytiraée ciingogiatyted, aromatic
ed is not critical so_long as the derivatized carboxylic acid i I
(B DB ST S0 ALV NS S oies SO oy o SRS 1o

abonolacitle At caleisairerngvethatthedppropribtep Rt witrStRIB iR for
or t@%ﬁ%ﬁﬂﬁm%fe%wq OIgEHIS atiRaHicklBEy H dsuitoRaAr arkmnol teouhiest@cle
carl cpxy-protected molecule tq strong nu Ieo(PhiIi(‘T bas%s, sgch a%litry'um
SrpRpr GstEracr IR RY . o FERRL A HVE BB LS &%i EEBmpRYInG Righly activatet has
0 e talbydidaesasnch asThikdbbid Surinhitsh dephbiindsomditerdtapsneseyiiur

he%gr(? ?orarlx\slorirga d(?\:gtlijo%glf %@%@HQ@H‘%&Q‘.%@FSQQQ GHOURS 3ebgen heteroatom may
ydroxy-protecting WO 2006/028858 PCT/Il 2005/0?1284 groups .
ontiallEses batstRry Bk ferr Bl Y P oA RPRGaSr ot EKIRG GFoupsS 008 the ’%?Ilf(%}fnyl

(n{&iﬂw[ﬂ@;hwrrolidinyl, oxiranyl, oxetanyl, tetrahydrofuranyl, 2,3 -dihydrofuranyl, 2H-pyranyl,

tetrahydropyranyl, thiiranyl, thietanyl, tetrahydrothietanyl, aziridinyl, azetidinyl, 1-methyl-2-
pyrrolyl, piperazinyl and piperidinyl. A “heterocycloalkyl” group is a heterocycle group as
defined above covalently bonded to an alkyl group as defined above. Preferred S-membered
heterocycles containing a sulfur or oxygen atom and one to three nitrogen atoms include thiazolyl,
in particular thiazol-2-yl and thiazol-2-yl N-oxide, thiadiazolyl, in particular 1,3,4-thiadiazol-5-yl
and 1,2,4-thiadiazol-5-yl, oxazolyl, preferably oxazol-2-yl, and oxadiazolyl, such as 1,3,4-
oxadiazol-5-yl, and 1,2,4-oxadiazol-5-yl. Preferred 5.membered ring heterocycles containing 2 to
4 nitrogen atoms include 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



10

15

20

25

30

35

- ethyl, t-butyl), aI_IyI, benzyl and p-nitrobenzyl groups, Similar
carboxy-protecting groups used in the cephalosporin, penicillin and

peptide arts can also be used to protect a carboxy group 8
WO RU4§21°8%amples of these groups are found in T. W. Greene an%ﬂg)&énm

Wuts, 5 "Protective Groups in Organic Synthesis”, 2"6 ed., John Wiley &
sulfHOBS, obfycged\lﬁmm)(ﬁdsk okbivple 1998y craptersspyid-iadiapidsrste gl yrid-4-vL
S, o
PR, %973 ejcm mfe?%n%ﬁd “fi\\//lv&%?f ’nﬁe‘éfeg?l?m‘[f?f mféo%jﬁdnd
o L e PSR IS e
andOpyHae- R N-piaeatedheasbioxy prefieis 2ok manb@k&ﬁrmxr}@a%hﬂ%@%hﬁ 4
trlaglg O the abovg Y %I:QQ%XngI%B%CtIgQD&{RHH% fol%p@ﬂﬁwddﬁlﬁtlﬁ@@-m&éi’&ycles
ﬁﬂ“&’l\f IR wherein R is H, alkyl, a carboc é: 2,2 het rocycle
andafwﬁmwym@%%&ﬁété&‘hWFW&%@W&?&é ey &‘“fﬁ i W
Dr@@ﬁ@gﬁ@@gt gMamgjlpaengdmL37N93C(NH) NH2. 15 "Heterocyclic group”,
"heterocyclic”, "heterocycle", "heterocyclyl”, or heterocyclo alone and
when used as a moiety in a complex group such as a h tero cIoaI

“Hefeornny 2 irons end et cRethiseaBREENY FSRRPRISSEY REHE- Y ﬁ%ﬁé‘(l group,
reﬁ@%r%§ﬂl&{ou nsatsraledliassmatic rifretetoarndyiog ﬁ@nuapbm af gtcpm‘gdemgnated

W Aol TISE SR AsRidnalac ANRIA TR @0 HA:iagms

ere rnng éltoms are carbon and at least one heteroat

oo BP0 QB et BIBFaBIY S A PLCHCBEAp LG oroton is
mtr&“é@ﬁe(gw\koﬁuw%&dk Bﬁ&ﬁi’éﬁzz@trﬁ&?{;ﬂﬂ@lehmw& igrieplefinition are any blcychc

"hetero CIOS [finy Typic
s s el TS LT e

mtaag@naodgmm b@thaéeﬁaafh@ Wﬁrﬁ*ﬁéﬁﬁr‘iﬂ‘ st st HIS S IS e RS of
thegﬂ%{%él%w E\%@eﬁlﬁitl%@&it(%@d S%nammmd @npnideagen heuhedatmrﬁhﬂayaryl”
P ional ua rnized. Pr rred,non-aro d z
oG R, ST AR oo
thitelirablyt] rofaréargly R, Mwmompgwplgy Wﬁa@mlyitewéﬂyﬁ r BWHW' pyrazmyl
HHL{ I &Hf&‘éﬁ I o@@atiﬁw dﬁ@ﬂi@laﬂwacﬁﬁﬂﬂlmdxﬁﬂﬁiﬁtmyl:hf]:ummbhyldZexazmyl

ronI plperazm | and erld allevl’
R N S R e

temﬂﬁﬁpbednab@wetr&m&ﬁeﬁlﬂrm@rfnb‘e?@fhP‘Pfé’tﬂr(?éyﬁ?@sawﬁ‘fé‘?rﬁ??@ d§ﬁYﬁHV°'S

foPl 82&(&3‘?@ %%%%ﬁ%i n%éQZQMﬁﬁ‘ nﬁéﬁﬂﬁmaabqgms B@ﬁﬂdd@ﬂkﬂﬁﬂmyl bafdiazolyl,
particular thiazol- and tha ide thl R& t&%“!lai n

bepzgimitiralihan ’s“&ﬂ)(yéﬁhpi‘r% %ﬂ?’ m%?—%%ﬁ%xazo yﬁr ifelra (f thiazol-
2-gxazqbabykyanchpxddiatolyl, Shsrdd-v13,4- (@xh@im@lhssl)y?-laﬁhyl-l 3-thiazol-2-yl
so]diu 4-gradiazpliayl Brefarred sapembereding ssierogyclesAeaiAinngdhyl-

1 3 4-tr1azol—5—y1 2-hydroxy-1,3,4-triazol-5-yl, 2-carboxy-4-methyl-1,3 ,A-triazol-5-y1 sodium salt,

2-carboxy-4-methyl-1,3,4-triazol-5-yl, 1,3-oxazol-2-yl, 1,3,4-oxadiazol-5-yl, 2-methyl-1,3,4-
oxadiazol-5-yl, 2-(hydroxymethyl)-1,3,4-oxadiazol-5-yl, 1,2,4-oxadiazol-5-yl, 1,3,4-thiadiazol-5-
yl, 2-thiol-1,3,4-thiadiazol-5-yl, 2-(methylthio)-1,3,4-thiadiazol-5-yl, 2—amino-1,3,4-thiadiazoi—5~
yl, 1H-tetrazol-5-yl, 1-methyl-1H-tetrazol-5-yl, 1-(1-(dimethylamino)eth-2-yl)-1H-tetrazol-5-yl, 1-
(carboxymethy1)-1H-tetrazol-5-yl, 1-(carboxymethyl)-1 H-tetrazol-5-yl ~ sodium  salt, 1-
(methylsulfonic acid)-1H-tetrazol-5-yl, 1-(methylsulfonic acid)-1H-tetrazol-5-yl sodium salt, 2-
methyl-1H-tetrazol-5-yl, 1,2,3-triazol-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 atoms include 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 IH-tetrazol-5-yl. Preferred 35 b -
WO B00C/8958 yl. enzo B??ﬂ
B0 eRibered heterocycles are benzoxazol-2-yl, benzthiazol-2-y 2rgl)(r]lscll031284

benzimidazol-2- yl. Preferred 6-membered heterocycles contain one to,_,
winthverbogin toh 5 e PRO DS WO SODBITZETBE o T Tony a5 iz
&ﬁ@d%i%%%%?@%ﬁ&&%éls-sijtlfurhgéaxexygeﬁbmgmmtriaﬁﬁxamméwsidmz,guwrygg-s-
pyrid-2-yl, pyrid-3-yl, an rid-4-yl; ..oyrimidyl
os PRI BETecholy T L g e 1 3 Bl
2,5 iz BRgkoims frastiocA e P ARy et AirjjiaTha Bl fefirflibydfo-5-oxo-
2,6!3{19%-%3—%&%[@?{%%%9ﬁd@@ﬁﬂ&iﬂﬂﬁﬂﬁﬁdﬂlaﬁwmifbﬂy[l,5—b]~pyridazin—

yrimid-4-yl, pyridazinyl and the 1,3,4 5 triazin-2-yl
63 brolp SRR EEE) PHGHATY S Ry e U ez

optionally substitute
y1, examiplepofityip Hmethil-6 hribiwiobPed WpUSy st HisEiReskd - gvaetah -+
tri&@&féﬁi}@ﬁ}!&ra%%@%gei?ﬁ%@&ﬁiﬁ%&z&@tgm N1 4R%&%@Bnino)eth-2-y)-1H-
alone an n used as iety in a ch, 4
S eGSR T e
salfirnig(sydtgmihmiding the Hurber-fvatdnisdedighenisdavificrd tmegkt ghaodium

Sax{ﬁlg%%gﬁt%%f:gﬁgzggﬁfﬁ%%{%gm&mealﬁiagyﬁt@mr&aﬁmﬂ%mr4,|5,6.tetrahydm-4-
) o group.nirogen, o n, and sulfur, and.
oy b AP PR ORr o SR Lot L M dbani a1
sodBhe ISy dbipla)5incldedtioxyHefiitotiame-am) mle[lgﬁ-@wgdazin-&y},
aﬂ#]%(iang@ a%ﬂcl]?s%’ﬂ» gda!gﬁegg,@ryl rings are fused to a benzene ring.

eteroaryls in which 15 nitrogén or oxygen is the heteroatom are

preferred. The following ring systems are examples of the heteroaryl
“H?&‘J‘&%ﬂbﬁ?h@igtﬂ@d’ es urdUibstitutde} gre dpiveldvrotéthbhydhiexsesipup commonly
em %ggot%%lkfckt h&? btéw %hérﬂﬁ%@lyérwrml (ém%@y&és%m&lcﬂw,on other

xazolyl, isoxazolyl, triazolyl, "thiadiazolyl, oxadiazalyl, tetra{zolyl .
fquﬁlambzg]wpgx%i(&aﬁ?lﬁyw.’ pyﬁﬁ"’rfﬂﬁ’}ﬁspf Z‘?H%/}r, Brfﬁe e y%roups include
totbRIgaiBY @Y RINY bettiaginyldhigdiaaivyhoptearliabings . dithiazitietaoxaAnyibs,
Tﬁnggga}?t{?sz | 1%?%)%2&?}/ s@'@x@é@%&@h@s Qwﬁﬁé'm’i: dithadiaziodp. G. M. Wuts,
. imidazolinyl, dinydropyrirnidyl, _tgtra}pydrojp rhnidyl,
Protreties| SIS h By AEAR N S ARESIStrrty 1°%s eI W B SR s B ubiVativas VY-
192315 @a?&mlﬁld%@nmngm;mé)wpm KgahiaCbbyhidtetizbiRiddiesye, Ed.,

enzotria , nzQimi i i .
Plenum gfg%%ﬁ% #?)(ﬁ(ﬂ @q%@yipﬁé}%, ndoby AdRaiic it Rl erRgs G Banic

1azol- 2-yl,
S}dltb@a'ﬁ[ﬂ,d@m\yﬁ&pmy@m% _alv:@C %ygﬁég@,l The term “protected hydroxy” refers to

a ﬁg&(ﬁﬁﬁbé}ﬁﬂ gt et MEthye bi3tdhiazal 1Rdrbabsoeliting satips.
1,2,4-thiadiazol-5-yl, 3-methyl-1,2,4-thiadiazol-5-yl, 1,3,4-triazol-5-yl,
2-metbyl-

“Pharmaceutically acceptable salts” include both acid and base addition salts. “Pharmaceutically

acceptable acid addition salt” refers to those salts which retain the biological effectiveness and
properties of the free bases and which are not biologically or otherwise undesirable, formed with
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, carbonic
acid, phosphoric acid and the like, and organic acids may be selected from aliphatic,
cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic, and sulfonic classes of organic
acids such as formic acid, acetic acid, propionic acid, glycolic acid, gluconic acid, lactic acid,
pyruvic acid, 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-methyl-1,3,4-triazol-5-yl sodium salt,
-4-methyl-1,3,4-triazol-5-yl, 1,3-oxazol-2-yl, 1,3, cg’fé‘éji
woioﬁ?f%@ﬁ% 3,4- oxadiazol-5-yl, 2-(hydroxymethyl)-1,3,4- oé iazo ?{éﬂ!ﬁzﬁd
1,2,4-oxadiazol-5-yl, 1,3,4-thiadiazol-5- yl, 2-thiol-1,3,4-thiadiazol-5-yl,

cin@aginetioidthivdndelicd-thiddiambpsoy| agdammyia@%rﬁ%léaai‘&ﬁt@%eé‘%ﬁomc acid,

ethadsteRAZ AR Waiune i -hetdaz@bri acid and the like.
1-(1- (dlmethy amino)eth-2-yl)-IH-tetrazol-5-yl, I-

(carboxymetlryl)-IH-tetrazol-5-yl, 1-(carboxymethyl)-1H-tetrazol-5-yl
“Phsoaiviwisaly, _a_scmmymﬁ@dwla@u@ehmi@n@zmoseﬁemeﬁwéw@tﬂfw bases

sucRC) il peakRd Sﬁ’&hﬂﬁ{‘ SlindrRe bkl tathg@aibnyliron, zinc, copper,
1,2,3-triazol-5-yl, I- meth

iazol-5- 2,3-triazol-5-
m%%ﬁﬁfufl%ﬁntﬁ%{%ﬁl% )}? éyﬁ dté cﬁlaﬂ){ gref{zprequre]the ammoniun, pxlrassmm,
codBumethouy. Brfroxidepyriiaz 21 & 05 e colyppcascaly ccceptable organic
nonfo e NIPYHd ey I’szllfgnﬁtkﬁf Wﬂd éeéélnd%riﬂy Q{@Wﬁﬁﬁmﬂrﬂeﬂ, shiAthuGd amines

tetrahydro-5,6-dioxo-4-methyl-as-triazin
mclilchng %/a%ﬂl&h9&‘fllg}(&1-%f8} “% éfﬁ% Ig%sz,éc&c]o\é gnggeslﬁlmsgolag /(Eﬁ:g%}sgg resins,

sucﬁ’%Tl&dﬁﬁﬁ)ﬂﬁiﬂ&lZﬁmeﬂmﬁzlml-@,-)dlethylamme TEA, tripropylamine, ethanolamine, 2-

d1e§\}§ %QXQ@n&OMtMﬁ@Wdﬁ%m@‘%@ﬁnMﬁe lysine, arginine, histidine, caffeine,
Ihydro-5-0x0-6 hz)/ roxy-as- tnazmgﬁsll sodium salt,

progagledlﬂvgﬁpwo Shﬂ %Wtéu}%eﬁf‘?ﬂ 145t He ugos mme ?%ethylglucamme

ium'3
theagﬁndiﬂ@/@m&sppwfhydrpwﬁmmw&a@tpmzﬁmeg.Bquamme resins and the like.

Parglbgl%jrﬁ%' e?er?eg )69g§nm%m%¥1gﬂ£@§lﬁ’a% %ﬁé@?i&ﬁiylidlethylamme ethanolamine,

ro- -0x0-as-triazin-3-yl,
tringetheanigelfis S5 LRE DARREn SRR Y 785Pe0 5-dihydro-5-0xo0 5
2 ,6-dimethyl-as-triazin-3-yl, tetrazolo[1,5-b]pyridazin-6-yl and

« n t’etraZOIO[l BREYRIGZINE-Yhprralte QRayPf Afeieraaycle,
Phos Tn 9 S: 4-(carbox ég/ %%g 5% rrt%tﬁgj 319\ ?llalgzc;im%\éﬁ Y g Y

he@‘(%’ﬁbox%‘?@?ﬁ% Q‘heﬂfyl hetgreryshoaioly s&ﬁﬁﬁf‘@élt Phosipale, FBUpE At

alkghRGNte 3i 4 - tPE@)R-G-ylkyll); fetraanbb-yit( AYMiedBl-1H-tetrazol-5-yl,
1-(I-(dimethylamino)eth-2-yl)-IH- tetrazol-5-yl,

1-(carboxymethyl)-1H-tetrazol-5-yl, 1-(carboxyuieth ) - tetrazol 5-y
“SelGegrl’ TGa S PNEhyRenrsHAch S ndsnadeslyl - siof. gy ?ﬁ‘iﬁ?uhﬁﬁ’i%”de’
ca@gwholllﬁtt&tﬂ@l’@b@ﬂbﬁﬂﬂuﬁmﬁ@ikkﬂfﬁﬁyﬁgﬁ@s)dre alkylsulfamoyl for example
tet et S In-3- Jdetr, =
mel&y orm %2%%1%@ XO %sgl%%xgow (?i}ye}(réﬁgig [?héﬂyl%uﬁlﬁgngyﬁ, a’quglggff%moyl,
foxz&un@bnm&@%n@}’hydroxy 2-methyl-as-triazin-3-yl sodium salt,
2,5-dihydro-5-o0x0-6-hydroxy-2-methyl-as-triazin-3-yl,

0[1,5-b] azin 6 notetrazol ri
SR BRI T B e Al e et e o
hetayatsoloplgybupPedinman ryifiaphpopes e idolewiiprbidet theOrmyBxyarexasple
méﬁmﬁlﬁﬁt'%@ﬁ}qam@d% AVIPRRT example phenylsulfinyl; aralkylsulfinyl, for
example benzylsulfinyl.

“Sulfonamide” means —NR-SO,-R wherein each R is independently H, alkyl, carbocycle,
heterocycle, carbocycloalkyl or heterocycloalkyl), a carbocycle or a heterocycle. Particular
sulfonamide groups are alkylsulfonamide (e.g. -NH-SO;-alkyl), for example methylsulfonamide;
arylsulfonamdie (i.e. -NH-SO,-aryl) for example phenylsulfonamide; aralkylsulfonamide, for

example benzylsulfonamide.
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functional groups on the compound. Examples of such protecting groups
include tetrahydropyranyloxy, benzoyl, acetoxy, carbamoyloxy, benzyl,
and silylethers (e.g. TBS, 20 TBDPS) groups. Further ex Jﬁ £Se
wo é??ﬁﬁ %Afe found in T. W. Greene and P. G. M. Wuts, "P?(Egc %gg roupé
in Organic Synthesis”, 2"d ed., John Wiley & Sons, Inc., New York, NY,
1991, chapters 2-3; E. Haslam, "Protective Groups in Organic Chemistry",

«qutio R Wre MEPIRIS,-K Groub Womtiemh RrassicN @by artde NidtebOykls, Chiapptetdalkyl or

and T.W. Greene, "Protective Groups in Organic_Synthegis" '
e SR NG VR RO T o Rty s g ool
metB@lalfoygtoxyrgrolimglbstitutaenplen ohradsuifenslovelkyarERyLprdictiigmrle
ben%ggﬁ&lﬁl?harmaceuticalIy acceptable salts" include both acid and base
addition salts. "Pharmaceutically acceptable sold addition salt" refers to
those salts which retain the biological effectiveness and properties of the
Théigteabases and ahisiivare thetebfoksgitsdlhprsinatsersvia enmpeundnsbthiolagons
may i 15{3_19 H;]lg rcgaa%)@ﬁjg& %mg’@sbmf@mlﬁ i@%&aﬂy@r@&fﬁmﬁaﬁdhe invention
sulfuric acid, nitric acid, carborllc cid, p{wo%spthorlc ac |S% %Qdéé‘%& erb?E‘Pmo or
may k5 RS AR LREL HhoD8 I REHSY AT STiphatic, “EVcidalisnatc, aromatic,
mody &dipbadstydnefetacyclic, carboxylic, and sulfonic classes of organic acids
such as formic acid, acetic acid, propionic acid, glycolic acid, gluconic
acid, lactic acid, pyruvic acid, oxalic }Cid’ malic acidl,fmal iacl_acid,
ThepaeibiR SRR STREIHT KSR CHTRIAAC AR LB L ERISHE Sed. eitric acid,
asparti.c acid, ascorbic acid, glutamic acid, anthranilic acid, benzoic acid,
11 WO 20061028958 PCT/U 051031284 cinnamic acid, mandelic acid,
embonic acid, phenylaqﬁ;jgr@?(itr;ethan Ifonic acid, ethan,esulfonic
acid, p-toluenesulfonic acid,Ls%' e 8 d theltike, "Pharmaceutically
acceptable base addition salts" includederived from inorganic
bases 5 such as sodium, potassium, liggium, ammonium, calcium,
magnesium, iron, zinc, copper, manganese, aluminum salts and the like.
Particularly preferred are the ammonigm, potassium, sodium, calcium
and magnesium salts. Salts derive(g from pharmaceutically acceptable
Wl@?@ﬁrﬁc%ngn%x%’ﬁﬁg& #ick AL ELRESR primary, secondary, and tertiary
amines, substituted amines including naturally occurring substituted

ASD icna?bschXfél,igr %@é&%%’&%@@éﬂ&ﬂﬂﬁ@%ﬁh ANg8 (e5inSis bEPREBr&Hs selected from

Isopropyfamine, trimethylamine, diethylamine, TEA, tripropylamine, . .
e RHEPARIBE 2! OS5 ARIGEhANST, LTSS e SRS Ped with
hyWSine, RIssinembistidine ataffeiye alkybobing| tyakakrmine petishie embodiment,

A ?seégti@gaﬂaytrs'é@?t'ﬁ%%@%i? & ﬁ@é&%ﬁﬁ”ﬂpﬁadﬂﬁmﬂm is optionally substituted

benzene, thiophene, thiazole, imidazole, pyrrole, N-alkyl pyrrole, pyridine, pyrazole or N-alkyl

pyrazole. In a particular embodiment A is a ring selected from the group consisting of Al AL AY

A* A% Afand A"

\\\\\ /22 . A “‘*-2\21 N~ N\7-—"’
;’Z 1// 224\ ,>=N
9 (R2)n h Ry
Al A2 A A
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theobromine, purines, piperizine, piperidine, N-ethylpiperidine, polyamine
resins and the like. Particularly preferred organic non-toxic bases are
isopropylamine, diethylamine, ethanolamine, 15 trimethag)i

Woa?g%%ggge%(ylamine, choline, and caffeine. "Phosphinate” rgggﬁjss%)?gg%-zgR
wehrein each R is independently H, alkyl, carbocycle, heterocycle,
carbocycloalkyt- rocycloalkyl iedlar phosphinate groups are
alkylphosphinat |(L§P(O)R-O-alk ), fof, example -R(©)Me-OEt. 20
"Sulfamoy!" megns<S02-N(R)2 WH réfh each R is éﬁz ébendently H, alkyl,
carbocycle, hetefdcygle, carbocy% alkyl or heterocyc’l%llyl. Particular
sulfamoyl groups are alkylsulfamoyl, for example methylsulfamoyl
(-SOrNHMe); arylsulfamoyl, for example phenylsulfamoyl;

whé%kzg%y@@eb’#ﬁ%%éﬁmfs?B&Zal@limmgﬂzﬁmsmmm miksinges hydroxyl,
-SO-R group wherein R is a rhacycle, heter . ac
] R S AN PR A LT e St g Ao s
allsB@~aiky r folkexantplels nibthgleastfiny dewpisumigh q! -‘SGI%‘PS‘A) fafh optionally
sub%gé‘llr%@@'s@iﬁ%@m’cl%&'ﬂf m&lg\lﬁaéhglgwﬁﬁw afln, @x;amﬁ&%m&hﬂwsu l:frmdy;?md n is 0-3.
"Sulfonamide” means - - -R whergin gac 1SN dent :
v R T gt e
of Ratiocydielerantfatardeydie. IPEHioUNar Ispsheirrihe Gisah < déhe ring of formula
Al %ﬁ#@iﬁ@l qg%ﬂ@(@ ’QNCI_%I,Elgzﬁgpﬁﬁﬁy ) Jﬁ%l@%@lﬂbﬂ{kfoﬂiﬁﬁﬂ% &uiian_mmgi ef formula
arylsulfonamdie (i.e. NH-SO2-aryl) for example, phenylsylfonamide; ula Al
N S 38 VBl BERSUTESTEATRrIG A5 QU g o formule A
wiRRA6I02B458TR 6THUBRO05408 128ing SUtonyl: eskesein BoF-Regpdypn another
e W&ﬁ&%ﬂ%@ ﬂ§¥in§%“%%¥&k?Rb%%%yplqn G%Qﬂ%@%kyhiﬁf{ent A is ring A% In
eterocycloalkyl. Particular sulfonyl groups are alkyl ulfgn}ﬂ i€ .0 In another
anothey ZIapRG IS é%éﬁhﬁfé“%ﬁéfﬁ%&él Y &Iflcl)#y‘?,ef%rseexarﬁ'pl?e ' ;
enpbemdsutfony inarRikyiSulfomadotter pactimiplcerabbdinmeptshy oy kined forpaked” In
anltlﬁrr% %"f‘déﬁt?ﬂ P bﬁ?g%% ﬂt}ﬁﬁﬁg hegndngd E?[@Bﬂ'aﬁmﬁ thakcompainds ahother

e inventions may exist in ong or a mixture of salts and solyate farms.
e ERBmpId o GO BB UEPEE e WG ofs © o 22 . aid H 1 CL T another

embodiment, A is a ring of formula A% wherein Z;is S, Z, is CH (i.e. thiophene) and Ry’ is Cl.

In a particular embodiment A. is the ring Al AT A% AT AT A% A% A% AT

Al Alb A28
N N .
\ \7 _______ \ N e \7 ,,,,,
d d ey
Cl \ Ci Al
AR A%
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may be substantially pure in one particular salt or solvate form or else may
be mixtures of two or 10 more salt or solvate forms. The present invention
rovides novel compounds having the general formula I: ~
wo gﬂ@ﬁz?gswherein A, X,Y,R1, R2, and R3 are as definedﬁr1%e,§:)e6i§r12.?{,06%%%3}31284
carbocycle or heterocycle ring substituted with O to 3 (e.g. n is 0-3) R2
groups selette he group tepsisting-6f halogeh, Hydrexyi, alkyl,
acyl or alkoxy ¢ach gptionally subst
amino, nitrg, Cyl, alkylsufk
embodiment, A is optionally substituted aryl or heteroaryl. In particular
embodiment A is @@tionally substitutedafienzene, thiopheﬁéa, thiazole,
imidazole, pyrrole, N-alkyl pyrrole, pyridine, pyrazole or N-alkyl pyrazole.
In a particular embodiment A is a ring selected from the group consisting.
ﬁ%o?ﬁ% Ztéegmg of

In patioplar mahoditnents’ At oo lend -1y SLoRF AR
foru AN B WER 2006028258 iPET Hil S 2005/081284Rxcthet 2)abGlin)eniNs is the
rind S DS LIS R S UNREVOS BIRRD I7 AR 20l o R Gimcnt
of ,ﬁ’ﬂ IS aloger;, ydroxyl, alkyl, acyl or alkoxy each optionally
A istitssinaeddorianydroxyl, halogen, amino, nitro, alkyl, acyl, 5 alkylsulfonyl
or alkoxy; R2"is H, halogen, hydroxyl, alkyl, acyl or alkoxy each optionally

substitut ' =Tpell QFo, abk
< SUEeDBN o gl loh st cbond e

C(@Ra, &5 RoutdR B BOYRRNOTR iwhprs iRy o mirfttth A SUHERE; ir?lﬁ%dimem
X RRERZRDS Sk PInd Branathenripbodireanting Asatierring ofdemuihodinent, X is
Né%ﬁ:%g}%% Ix?nrﬁs ljllaglgoazn%cig f:mlljégléebetcwgéglhr%{]geAlQngqg.thﬁlr aﬁmﬁé}déﬂi‘&)’amé\ﬁx is
NR,C(O)NH which forms a urea linkage between ring A and R;. In another embodiment X is
NR,C(S)NH which with NR, forms a thiourea linkage between ring A and R;. In another

embodiment X is N(C(O)R;)C(O) i.e. a nitrogen with two -C(O)R, groups pending therefrom.

Y is absent, CHRy, O, S, SO, SO, or NRy wherein Ry 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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10 A" wherein Zl is S and Z2 is N, i.e. thiazole. In another embodiment, A
is the ring of formula A" wherein R2, is H. In embodiment, A is the ring of
~ formula A’ wherein R2T is methyl. In another embodimen ' '
WOMSERENR2. is methyl. In a particular embodiment A is rlr?gd%@s%??sfd?ﬂé&‘
another embodiment, A is the ring of formula A’ wherein R2 may be
In abskstcidpdiief. Ry dnetheredefrivodimerstmdensising Rl 21 §aaasHslsr or 2
IcHIaL S IROHIM G Y AdS: S JiRGHAL I ARy 158 aRM0AIBER, Aitro,
hetl%%gyrglfr% ga%fﬁformula A3 Wﬁergn Zlis S an g%is1 y, i.e.1 hiabzole. Irql. o -CONR-
cyagpotiey Wribddinitnt: ﬂé%@ﬁﬂ’é’%ﬁ@ﬁ?‘l‘g}gy vt @ b iey
alkane/ RS IChs | M astoihist), edtbogiament, Ads-AREG-oksdrrherain R vih &Fein gkyD,
1S Srd2is G 48 RiIoRDENE} AN RETIS Glicdf) MARBichAL erohaginenkikyl
alk}ésiﬁ:lft%%oﬁn&%%%ﬁgg%p Ala, A36, fMa ,&sé{,ﬂ AQGQI@,&}"a .. CIA a%Alb Aggi%,rs 1
wherainNRC G Q82 IKelh R4seBRsvElR \RiOP R8I 8E5 8 ST/ TS EEID F 84 2V
k@GN CI | diy1AranfSa Aok a phticutameyhbodientltnisthe pilkglswtfamoyl,

alkgqgu oll%n'%'(liblnca%ootp %[eee[m) Qgtj&%wlé‘si&m%&@gsq;ptﬁgﬁmﬁl@ﬁﬂ?ﬁﬂéﬁ with amino,
n

other embooﬁme t A Is the ring of formula A2'. In another embodiment ih
haliegene Py biRsRRiila A <achomBthar BrrtRsefie A Raaly Bpstituted wit
hydespuanhdbhdid @noibieseyn hgintnkyAdsche ring of formula A4'. X is
alkylene, NR4C(0), NR4C(S), N(C(O)Ri)C(0), NR4SO, NR4S02,
NR4C(O)NH, NR4C(S)NH, C(O)NR4, C(S)NR4, NR4PO or NRJ'O(OH)
In WinarteslRAROPHECAIE!. Thar aiemirhibytinent of st Atk &y @)particular
bl MN S ah anidainkagiubatpteey! singpA RncdRikr psioothembodiment R, is
embodiment, X is,N4C(S), which forms.a thi ige. i i .
o R S SR e U DA e Jsnesg o,

Tdj fikal e &le Bh HingHAGRI" fi Bfiother embodiment X is NR4C(S)NH
which with NR2 forms a thiourea linkage between ring A and R1. In

another embodiment X is N(C(O)@%))C(O) i.e.a (pktbrpogen with two -C(O)RI
o]

groups peading therefrom. SN
| A N
—(Relo |
PN PN W
Ila b Ilc

ey (RG)O
(Re)o (Re)o o X
Co O L
Tid

0 o TW
Ile It
}RG)ON (RG)O (Rs)o
NN S N /
H
g Ith 1
R
(RG)O (6)0

0 e
(RG)TE/\N @W m\)’“

i§ Ik 1l
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15 Y is absent, CHR4, 0, S, SO, SO2 or NR4 wherein R4 is as defined
herein. In a particular embodiment Y is CHRA4. In a particular embodiment
In a particular embodiment Y is 0. In a particul (ﬁmatg
w9 2@6’% a partlcular embodiment Y is SO. In a particular e i %%%%ESX
502. In another embodiment Y is absent i.e. ring A is directly attached to
the 20 pyridyl ring at the 2-position. R1 is selected from the group
consisting of(g Xl a carbocycle(Rgg heteroc;@e)each of which is

optionally-sybstituted with yl, halogen, amyhp, carboxyl, amidino,
guanidi arbonyl (i.e. 2 —O) nitro, cyano, cy ﬁtl(yl haloalkyl,
sulfonyf; myl, allcoxy,-a carbamoylf mino, sulfamoyl,

sulfonamlde a carbocycle or a heterocycle wherein said amino, amidino,
alkyl, acyl, Hé’&lfonyl sulflnyimélkoxy aIkyIthloné’arbamoyI acylamino,
sulfamoyl, sulfonamide, carbocycle and heterocycle substitutnt is

WRRIRRRYSUSIRHed i, RPlGe IR USURR b PHc wheroin said
carbonyl, or an amlno alkyl, alkox acyl sulfo suli%%v“?& hlnate

allhr ARy RAEP 25 20 w&&%w&mlw .%aﬁb?ﬂawaﬁg}ys sttt yHpgIGy halogen,
hydasyoxid, learionylo arisolnhetegenar kaleslikydneys, S|lkoxy, alkylthio,

sulfonyl, sulfinyl, acyl, a carbocycle or a heterocycle. 15 WO

20061028958 PCT/US2005/031284 In another embodiment R, is selected
Refrreiietenss EoHSRAmEeBIaRyIr o daPBlbesRI S Bing: Aoty SR W Ridine,
cavsbigl) istaptigaally subsiliyte daldihciy dutisyd], haltigeh, @kein, akgitbondarbamoyl,

gﬁlt Car{)aﬁ%o%yém@éhxﬁnaélgac'mc%fevwff?ayo@ml%wﬁé% O Nimo, amidino,

amoyl (i.e. -C I wherein R is H or alkyl), alkanoylamine

Sle R G0Nl PFReTIRTS BIGH BTSSR fhisamos sufonamice
carSdORN Rralletbrodieresutstisdmt v @kt ialiodsittiedariid@dogen, haloakyl, hydroxyl,

car{)\lﬁglscar of} Hygrvgrb greltick %116?/1 Afth ﬁjkycl AR C%%%ﬁq yI ?)kqﬁgt%yg?ﬂocycle or

réin sa| ‘amino, alkyl, acyl, Isu fon I, alkylsul ()4

heéﬂ@%dé%ﬁ@@@}k@ﬂ%b@ﬁ&m@m@wt&dwéfﬁ@g}} %{k%&lf&%ﬁh?ﬁ)/&eammo halogen,

halarkacyele arekhetRioeysaBulstduanilisentionabefubstiiiec witle.
amino, halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that is

optionally substituted with 10 hydroxyl, amino, halogen, haloalkyl, alkyl,
Ingikpajictan epbadingsrRe Ukarcadh Jotapse ris F@%@&W@B&Yohwy%bém amino,

canM{wrxh@&eEQ@wl abmadn@ntl@uiﬁhyermmﬁhmm Bndﬁsam@jay@maﬂy alkylcarbamoyl,
|tuted nather.particular embodimen an .
L

arxﬁgm@lgyuacﬂlmnyle’acyl sulfonyl aIkylsulfonyl alkylsulfinyl, alkoxy, alkylcarbamoyi,
alkanoylamine, alkylsulfamoyl, alkylsulfonamide, carbocycle and heterocycle substituent is

optionally substituted with amino, halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that

is optionally substituted with hydroxyl, amino, halogen, haloalkyl, alkyl, alkoxy or acyl.

In a particular embodiment Ry is independently in each instance optionally substituted alkyl (e.g.
methyl, trifluvoromethyl,  dimethylaminomethyl, piperidinylmethyl, = morpholinomethyl,
thiomorpholinomethyl); halogen (e.g. chloro); alkoxy (e.g. m\ethoxy); 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); alliylamino (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,

17



15 1id, He, IIf, llg, 11 h, Ili, Hj, Ik, 111, 11m, IN or llo: (R6)o (R6)o / (R6)D
VItV)\ \ N W lla Ilb 110 (R6)o 20 Iid lle IIf (R6)0 (R6)o (R6)o N N N\ H

H lig HhIli 25 (R6)a (R6)o 'O\ (Re)o- N 1li Ik Ill 16 WO
WO He58%005/031284 I N, cl'-I NR '01, 7 N Hat IIn RaSIwﬁg}e;rgé%&gl% ?sﬁgf‘

Sor N_R7 wherein R7 is H, alkyl, acyl, a carbocycle or a heterocycle
i-buyhersivsbioyBikyl alishi bartidcy e an drherérobysiiferd e adhspavinaRy oyl
dineHRptittG ¥t 1-3 amino, halaganmifyaiexy!l and halaglykyerdsifnddsuigonyl,

articular embodiment W is S. R6 in each jnstance ﬁ |de en erftlx. Ifonyl

me M&W‘W&fﬁ@@?ﬁ%miF?St,h%‘F%r&}Vﬁ%lﬁﬂﬁﬁﬁ?f}ygUaﬁlﬁkl o ?_‘prc%lr o1 A

imithbde-syatintacy, alkytphdsoadioylifauonyl, shifdgtypikosyminkytifioy], 2-

5 hyd?gzmgg%hﬁnosulfonyl ); or sulfonyl (e.g. methylsulfonyl, ethylsulfonyl, aminosulfonyl,

dimethylaminopropylsulfonyl, — N-methyl-piperazin-4-yl-sulfonyl, morpholino-4-yl-sulfonyl,
trifluoromethylsulfonyl).

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

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

In a particular embodiment Ry is the group of formula Ila. In such embodiment R4 may be alkoxy

15 andois 1,2 or 3. Particular ITa groups are Ta! - Ta®:

OMe OMe OMe OMe
©/OM e i OMe OMe
""" oMe OMe
OMe
Ita! la? 11a3 Iia* ITa®
20
Cl
7 Q /," ’’’’ Cl ~ ,,—” : : :N02
I1a8 I’ a® 11a° 11a'0

18



acylamino, sulfamoyl, sulfonamide, a carbocycle or a heterocycle; wherein
said amino, amidino, alkyl, acyl, sulfonyl, sulfinyl, alkoxy, alkylthio,
%%XI acylamino, sulfamoyl, sulfonamide, carbocyckeC p%

2005/031284
eterocycle substituent is optionally substituted with, halogen

WO% aloakyl,

hydroxyl Carboxyl carbonyl or an amino, alkyl, aIkox aryl, suifonyl,

alkyl, sulfonyl, alkylsulfonyl alkylsulflr{yll alkoxy, alkylcarbamoyl 20

alllﬁanoylarnlne alkyl%llfﬁmoyl alkylsylfenamide, a carggeycle or a als
heterocycle wherein said amino, allcyl, carbonyl, acyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl, alkanoylamine,
alkylsulfamoyl, alkylsulfonamide, carbocycle and heterocycle substituent
is optionally substituted with amino, halogen, hydroxyl, carbonyl, or a
carpocycle or heterocycle that is optionally substituted with hydroxyl,
amjno, halogen, haloalk IkyI alkoxy or.acyl. 25 | ar@dular
gmboyiment R6 gpen entIy i instance @i ally subst
A e.g. meth ‘ oromethyl ylaming ety '?ridiny YUY A
" morpholihométhyl, thlomorphollnometryl) halogen (e.g. chloro); alkoxy
(e.g. methoxy); carbonyl (e.g. morpholinocarbonyl, acetyl); a heterocycle
(e.g,#morpholino, Nyret yl-piperazin-dgyl, N-acetyl 30piperazin-4-yl, 1ma®
IH-1,2.4-triazole); allcylamino (e.g. i-butylamino, benzylamino,
hydroxyethylamino, methoxyethylamino, dimethylaminoethylamino,
morpholinoethylarnino, morpholinopropylamino,
pyrrolidin-2-one-substituted propylamino, imidazole-othylamino,
imidaizole)giNeRylamino); arylamino (e.g. phenylamino); alkylearbamoyl CFs
(e g. dimethylcarbamoyl, 17 WO 2006 0289§§tPCT/U52 Q5/031284
isgutytgminocarkenyty; alkylsulfamo
' |methylam|n S

-~ CF3

medhoxypropylaminosulfonyl, methylsulfonylethylaminosiNfnyl,
|m|g@zole substltutﬁquropylammosulfqﬂyl hydroxypropylapinosulfonyl,i22s
5 hydroxypropylamlnosuIfonyl ); or sulfonyl (e.g. methylsulfonyl,
ethylsulfonyl, aminosulfonyl, dimethylaminopropylsulfonyl,
N-methyl-piperazin-4-yl-sulfonyl, morpholino-4-yl-sulfonyl,

10

TIa%6 11227 I1a%®

15 Inanother particular embodiment R; is the group of formula IIb. In such embodiment R¢ may be

alkyl or haloalkyl (e.g. CF3). Particular IIb groups are IIb* - Ib*:
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30

trifluoromethylsu Ifonyl). In a particular embodiment R7 is H. In another
particular embodiment R7 is optionally substituted 10 acyl. In another
particular embodiment R7 is optionally substituted alkyl

WO ZGHhEr 5;%articular embodiment R7 is optionally substi){ut(glaag@ﬁi(%)?:mm
acetyl, benzoyl). In another particular embodiment R7 is an optionally
substituted.a fe.g. phenyl, bizli Ina particulg}biﬂjn' ent R
is the group |of forqmula lla. In such e bod'ment R6 may be Ikoxyl 15 and
ois 1,203 Icular lla groups. & - 1la28: OMe OM€ OMe

OMe OMe k::: OMe OMe Hal lla2 Rai lla* Ras 20 CI CI NO2 II q6 lla7
Has 11a9 Ila10 ™8 WO 2006/028958 PCT111520051031284 CI ¢l OPr Cl

Clhall llal2 llal3 lla14 llal5 / N/ 1/ 11 CI\\ 1 v Cl 'NHAc nalé6 llal7 lla18
In H%&%A!ﬁ%%ﬂk&(&ﬁ@i@%ﬁe %x'(zﬁp R ol AN OZLeich ehBo At Nﬂgay be § and o

is 0. In another particular embodiment R; is the group of formula IId. In such embodiment o may

be 0. In another particular embodiment R is the group of formula Ie. In such embodiment o may
be 0. In another particular embodiment R; is the group of formula IIf. In such embodiment o may
be 0.

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

or 2 and Rs may be alkyl or aryl. In a particular embodiment, group Iln has the formula Iin’;

Ph NY

In another particular embodiment Ry is the group of formula Ho. In such embodiment o may be 0

or 2 and R¢ may be alkyl or aryl. In a particular embodiment, group Io has the formula Io':
= .
/N F
P
~ N
Iio!

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.

Rs 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
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20

25

l[la2l1l1a2211a231la241la2s 10 ClI\Cl OMe lla2G lla27 11a28 15
In another particular embodiment R, is the group of formula Ilb. In such

nt 126 may be alkyl or haloalkyl (e.g. CF3). PapligaboliBos 1284
woé%p&i&%@i Jib' - 11b3: 19 WO 2006/028958 PCT111S2005/031284 N F3 N

‘ﬂ’g’ 11b' | 11b Ina partlcul%y embodiment Ri is the group of formula lle.
i ISR RV IS B 2630 18181 75 KGRrer bARRELRART crbodiient

Rs énibddimentdrRixid, thetgrol plbf foungl | altitky) nikugjrabningllivathatoyi alcGsulfide,
alk?@u@ﬁdﬂ a‘ﬂ%&ﬁff&@ﬁt'% l%ﬁé}@%dﬁp%”hé?er&ﬂlg Wﬁ%ﬂogiﬁ%ﬂlﬁ ”%yyn alkoxy,

such embodiment 0 ma¥P be 0, In another particular embodiment RI is’ the

Al AR SR AN R e Bl BRY P e, ‘lﬁ%?ﬁbﬁ?#é“ﬁé?f?é?ﬂ&“r‘e is
optemiydivheittiRt isitheygroup, dbfogmudamihin nlﬁ@tﬂibzlembgchmeﬂﬂibﬂylay BiRoxy;

d | |
wh@e :erlg'b%oa@ %@m@%ﬁﬁsﬁ Lﬂk&fl@l@ﬁ ?s%%[ 3'111 agr%zl %rry (5 rouncfnaﬂy

Tin has the formula’lin’; Ph-~N fn anotiier P arem

subgtitisth 2o &f fBFHha ‘R/(S‘“I?‘Vgﬁéwle fiisienvesiybe oy arhemy! (g
meRGpaydnelpdkyhdranyl (ngadhasticidaimoabnain e M, ratpuHochas ent m is 0,

o RIBUBIE bk 01 ROREs o o, alll, acy or alkory

each optionally substituted with hydrox ogen, amino, nitro, allcyl,
acyl, alkylsulfonyl or alkoxy. n is 0-3, for example 0 or 1, In a particular

In pabiodimeniddisdycpuyhdintipanicution amkpdiment R2ts aiehooal 1b:
substituted with

Rg

(Ra) C
s’rﬁ‘“(/
N

Ry
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*:

RO,
( Re)o
Iv’

wherein X, Rs, Rg, m and o are as defined herein; Rg is a halogen; and ring B is a carbocycle or
heterocycle. In a particular embodiment Rg is CL. In a particular embodiment ring B is pheny! or
pyridyl. In a particular embodiment X is NR4;C(O) and Ry is as defined herein.
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15

halogen, methyl or trifluoromethyl. In a particular embodiment R2 is acyl,
for example alkanoyl 25 e.g, acetyl. In a particular embodiment R2 is
woaiggsaRsfor example Cl or F. In another particular embogigieifpe is1284
alkoxy, for example methoxy or ethoxy. R3 is halogen, hydroxyl, carboxyl,
alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide, sulfinyl,
sulfonyl, a carbocycle or a heterocycle wherein each alkyl, acyl, alkoxy,

In ZRibsypatisslayemBodtastaraoppuatiedstitdeyestifmiviysiifaandrad ebodydie
and heterocycle is optionally substituted 20 WO 2006/028958
PCT/1J52005/031284 with hydroxyl, halogen, amino, nitro, allryl, acyl,
sulfonyl or alkoxy. In a partigulg ime
carboxyl, alkyl, acyl, alkoxy, allco V2
alkylsulfinyl, alkylsulfonyl, a carbocycle g aheterocycle wherein each
alkyl, acyl, alkoxy, alicoxycarbonyl, oarbamoyl, alkylsulfide, alkylsulfinyl,
alkylsulfonyl, carbocycle and heterocycle iS5 Bptionally substituted with
hydroxyl, halogen, amino, nitro alkyl;[oacyl allcylsulfonyl or alkoxy; while

whillls & 19 3rnaPariculan st ntIFR é} NRgEn gogpo@idca&bﬁxx'wgﬁmn

optionally substituted alkyl e g. methy oxyme

havg; e syrErhipraimadiandatkis oHyt {eﬂ;@r m@bﬁ@%mw@ﬁ are of formula

Ic drkaimByk (@eghytimethiglagrimocarbonyl). In a particular embodiment in is
0, i.e. R3is absent. In another particular embodiment in is 1-3, 10 In a
particular embodiment, compounds of the invention are represented by

In sppthgrpRsTiSY RS IRE T RaRES pRERIvVEtCD Wive b exeRIfoRBaAd in
are as defined herein and Rs is halogen. In an embodiment, compounds
of the invention have the general ula lli and Xis NR4CO. In further
embodiment, compounds amg)gfformula Ib and R3 is H or methyl. 20 In
another particular embodiment, c‘\o of the invention are
represented by the general formula Ili': N\<

X~R,
Id
wherein X, R;, Rz and m are as defined herein. In an embodiment, compounds of the invention
have the general formula Ib and X is NR,CO. In a further embodiment, compounds are of formula

Id and Rs 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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\ Ra (Ra)m N X (R's)o Ib' 25 wherein X, R3, R6, m and o are as defined
erein; R$ is a halogen; and ring B is a carbocycle or heterocycle, In a
WO&SP&%?&? embodiment R8 is Cl, In a particular embodimentth ﬁésg)qgmsum
phenyl or pyridyl. In a particular embodiment X is NR4C(O) and R4 is as
1 defined herein. 21 WO 2006/028958 PCZ?IUS2005/031284 In another
particular eﬁ‘lodiment, compounds of the inventiogrhave ghe general

the general formylg
compounds are of fornpula Ic and R3 is H or methyl 0\
another particular emboditnent, compounds of the Wuvéntion h the
general formula Id: (R$jM ,N Nom/ X--RI Id whe R, din are
as defined herein. In an elﬁﬁodlment compounds ofthe inventign 15
have the general formula Ib and Xis NTR4CO. In &further embo%r?nent
compound%lare of formula Id and R3 is H, Cl or trifluoromethyl and in is 0
3 or 1. Ragticul ompounds of the inventign include, butiare not limited to

the fallowi 5
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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-0-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 | D
, Br Xeq ~ Pd(PPhy), (Rs)m—“'—( - X
1 I - N ~
+ (Ra)m T @/ R
N ZnBr

(Ra)n (R2)

2/n

Ia

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

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

scheme 2

B—B, (Ran (R2)n

! Xe A{kﬁ’ o o

@ N 0B X el "N XS
R4

R ; j ~

Rén Q /O (Ra)m—@\

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

halogen-substituted pyridine and a palladium catalyst to give a final compound Ia of the invention.

Compounds of the invention in which Y is NR4 may prepared by palladium catalyzed amination of

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

scheme 3

| o,
X T X
(Rs)'m—'t/ N @/ Ry Pd] LN N«@/ Ry
4

— R4

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

\
AN R
(Ra)m O NR4H R )_I_/j\ 4
S 3/m ] N Ry
N Y@ ——  TRAGYY

Cl_ Ry
(Réhn h 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;-NRyH. 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 CI-C(S)-R; in the acylation step.
Compounds of the invention in which X is C(O)NR; may be similarly prepared by reacting an

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

scheme 5.
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A similar scheme may be used to prepare thioamide compounds of the invention, i.e. 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
Rl NRH ® )‘“"]/\/L h
ame 4 R{NCO 8/m ~
L~ 1 KN/ y \H/ R

(R2)n (R2)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

S | I
(Ra)m (g @NRaH Cl-8O5-Ry, base (R L _@/N\S/R1
N Y- N Y

(R2)n (R2)n

61



10

15

20

25

/NH 00 0/S0 CICI351\N\/0352\N\/0IINO-NFHNOF\NH\I
woNHFSO 0°~0 0 CICI 353\ NM\354NO HN HN\NH-JH /N /
NPLBSEEIN 0 56 WO 2006/028958 PCT/US20051031284 UPea38s1a%
356 \N\/0 HN-HNHO NHHNHN CICl
Compounds of the invention in which X is NR,SO are similarly prepared using the appropriate

sulfiny] chloride R;-SO-Cl instead of the sulfonyl chloride R;-S(O,)CL

Compounds of the invention having the structure of formula Ib’ in which X is NHCO (i.e. for‘mula
Ib”’) may be prepared according to the general scheme 8 in which Rs, R¢, m and o are as defined
herein and Qs Cl, Bror I; Q’ is halogen, OH, OR wherein R is an activating group; L is Br, L or
OTf (e.g. O-SO2-CF3):

Scheme 8
cl N ct
l . L (Rs)m K\ *
Radwy— R N _
Zn-Q
NO2 NOZ
(@ (by (©)
= cl
R ———
= el ( \3)m K\N {
Roiig |
N —
0 HN—°
NHg @
() 9 " ,
(e) Ib
(Re)o (Re)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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357\N\/0358CNO HNHHNFF NHNHFHNHN CICl 359\~ O\
0360\N\0HNHN NNH HNHN CICI 361\N\/0362\- N\\/O HN

WOIREB28%® NH -NH HN HN CI CI 363 /0364 \N\0 HN FRIYRERA AR
JHN CIC1365\NMN0366N0 HN-HN NJHNNH HN 57 WO

for 20R6/028908 JPEHhid SPAOBIN3L B8AH . CInG: 36TidNIE 868odinent, intermediate (c) is

reduced with Zn, for example in the presence of AcOH in EtOH. In a partiuclar embodiment,
intermediate (c) is reduced with SnCly, 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 (i)
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 chlorambuecil, 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- OCH;, or farnesyl
transferase inhibitors (L-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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HN HN N O > HN FIN N~-/ Compounds of the invention may contain one
or more asymmetric carbon atoms. Accordingly, the compounds ma

WO HE5Pastereomers, enantiomers or mixtures thereof. ﬂ?g@&sﬁ?ﬂggﬂgf;ﬂf

the compounds may employ racemates, diastereomers or enantiomers as
congiauiidipMmterialsicnantmintermathihibs:&iadie ymerc compouhsileptalfrom

the g?o Re&?o%?s‘t%% BY GiyRmaleABIG, A Yaialkatiammaade. Similarly,

nantiomeric 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
AnSGeP8ae shectivastigRuddd Which oxe biek aisthe peampassatp edeithigs which are
abl% 8.8%%9&?2%’%99& (iin u%ngecg t%‘sblg geb%léﬁxtla éedeg%d%é o%@ﬁHQa%‘S@&‘ﬁ’t’&r agonists").
amino-protecting and cgrBoxy- rotectlﬁg groups which are released, for
Suainesenits Hfydnastymeaptassyialidndeptirenerioniirsnfasaribey PRpsiBegRs factor 2
(TrORR @RS Aeﬁﬂﬂi@w@&ﬁlaﬁmmmmﬁ)m&cﬁgmppumdgyim;whﬂ@bras), TRAIL
nitro tom.in no,.amidino, a N0, +: .
SRR A SO TR RIS, i e
welrsuieaents aakykrivsbay of- 0o R yyfoigsndn Hioryearkosyinedora e death
rec@oROVINY a&ﬂg@&%xyﬁar&;@n& (p@@cgﬁr];%%@éﬁre&) grouRamheseiois Iégﬁnd is
valent or_divalent grqup and as defined above or a group . having.t
A AL (5 P BAT T WHEH B ARip AF2 o G
recelifferentiang aré-ORofovntibediy RuiowR AR yDBA rintbteviotnsr Ry-di2 (DRS)
antfody, PAQSLTH0: S0P QU Bl @i DER RIERAr QY (Fa&HNDRE Ca BRSO UAESTSIF-R1

g;ue invention mb bove with an activated acyl 20 compound to L

o N o I BH D A o AR (RS  f *4d

anttbegli@activated acyl compound. Suitable activated carbonyl compounds
contain a good leaving group bonded to the carbonyl carbon and include

Fowaiby|fuaticie o1 aeydivainig essaoy kpypickiziuhn saitsoadylobitkoridest invention can be

als DAL AGYLRRERRXILBRRHGR-AS PP BRRSN XY oY HAIRHFORRE DR Me use of
acyl, fluqrophen,ox%/Féacyl, and_difluorophenoxy acyl, The reactions are

SleQEHRACIT S RRHHEeAPRIZHPR 23 e AIREReBL Y iAol &t AREO R AR e esed on
thet@npipiatuiiesispicdas @@amabiolitdd Go Ehemsactionsvitecuduallyialstath of

repp&f%%% QUEININR AraReRcs LhamINALgARIcrARSER1ER e&pﬁtm&m is_generally

carbonate or _sodium bicarbonate, or an organic base such as an amine,
deffReddifgpy riciAdatoe ALKt Ofse (nlP b ATl bR ! be carefully
defilescsibed imtdBpit. 0BI843,360 dsiteadipiol hopali@Bi7reb8ves 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.

Tonizing 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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WO 2006/028958 PCT/US2005/031284 (corresponding to PCT

ublication W09846576) the contents of which are incor ﬁg '
WO 2006/028958 . : : P
GBI their entirety. SYNTHESIS 5 Compounds of%?ét méﬁ%ﬂige

prepared using standard organic synthetic techniques from commercially
partiaMAlRbipStantng matexdisanderdagnaty. sl alipprse inthyupgfamma rays
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rtic '

invention will depend on the particular substituents present in a
exremn AT R DOk BT O B BB BYRRIER 107 Srocdifrdnd st
theréRRY, beinagiitirae @atisstandardells of gartisssynthe sieatdobnpistinss dfithgmitiers
are IgrYeeratlloﬂeLar]WVyrQ% ,vaﬁcﬁtiﬁﬁ@tﬂl%ﬁfﬁﬁ%@% hGQiifgazards from
%)roce ure according to the followmgtg general scheme 1: scheme 1 %5 .
leakgperof rpdipymusdige ﬁ@mglﬁar ’[ngﬁ)meq F\d)(, epegﬁn,gfﬁ e “5% & ﬁﬁle fe i?\n kinds
of whish the pysdyirineitrantieectps afternatively jpyeididzinEwtindes) ide present

inver %gtglgcgv itpkl.]aasas'%li&%gsoc{f 58—%912%‘? ?&gﬁﬁq 'ﬂﬂg éa.gf[_%ﬂjé@ptl@?(ﬁﬂ@lradiaﬁon, high

ompound’ ernatively, compounds la of the invention may be . .

encysvepaidel lighty BiTRAIR EdinsRng henscths it SEPRatBEHRY %orﬁ?%%}e and

lasefir 8L peRidnkegssbeiveacsr thepapiopviaticop yridyddimvringphladcording to
scheme 2. scheme 2 (R3) ARIB X\ [Pd] ~Cr N//}~~~~/X. R"7YR /J

Compounds of the invention inhibit angiogenesis and are therefore useful in the treatment of
diseases or conditions mediated by angiogenesis such as tumors, in particular solid tumors such as
colon, lung, pancreatic, ovarian, breast and glioma. Furthermore, compounds of the invention are
useful for treating macular degeneration e.g. wet age-related macular degeneration. Compounds of
the invention are also useful for treating inflammatory/immune diseases such as Crohn’s,
inflammatory bowel disease, Sjogren’s syndrome, asthma, organ transplant rejection, systemic
lupus erythmatoses, rheumatoid arthritis, psoriatic arthritis, psoriasis and multiple sclerosis.

Compounds of the invention are also useful as a depilatory.

The invention also includes pharmaceutical compositions or medicaments containing 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

Iyophilized 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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(R2)n .CtR (Jo (R2)n (R3)m N Br 2)n 2559 WO 20061028958
PCT/US2005l031284 A halogen-substituted ring A is reacted with a boron

WOLHS2BLR as pinacol diborane in the presence of paIIadilfrﬁTcégﬁwnggU@ﬁ

as PdC12(dppf) and the resulting boronate ester is heated with a 2-
parhalog eaihSiutetepyidinearitdspalladiuirbcatatystad givelaifinagondition of

the E%‘?AH&’U%P diaqf e nve faﬁ an. és&agp,r;fﬁy oels phihg doveniion damyhichdnisi of

may prepared by palladium catalyzed amination o

adrpigisipsiensy stittedying AR BEGRe 2 SHRE piATIRe OBt diRg B§e2!
prasEhene rischemeid XhoRa mflthcRutRajnn beraRhifRddrd MilAte biRéhed by
Ra (R) {2, 15,19.ComRoHAMS, of 3G Inyealian iR WhiGh. % IHRAG Qath
S"mmegélrﬁe 6?91,)([5%?6&(? g{)i/strtleegeneral scheor%lé ﬁ%ﬁgg\?\%ic?ﬁ.amine-su%i%u% e
sigpRHR OIS lRe AT HRRITIRH HEAAOIFCRP SERAE FAGAERS torles(io) R $179.07 g figpss of
a tRfbr MERAH (BN djthidddehids 3jgdal A\ d ¥ Bliétici Yo RhéRr) fde jm size, volume or
Alternatively, such. compounds ma red from. by..
I
invgnEep, iAdterptiyRi efienive simeuatheintle rREPpEnS (VEsdhe pRoparaecessary to
rediioamidensanapaings.afl e invertion, inenoteisd\NIR4KS (Sinbyr empltiingt aslls.
aiEPRopriate hio acid chioride, CLGEN B IR DG ASVAINRI%Rvention required to
increase survival of patients afflicted with an anti-hedgehog pathway sensitive tumor. 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, 100meg,
250mg, or 500mg of the compound of the invention compounded with about 90-30 mg anhydrous
Jactose, 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 typ{cally filtered, e.g. using a 0.2 micron filter, to

remove impurities and contaminants. Topical formulations include ointments, creams, lotions,
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Compounds of the invention in which X is C(O)NR4 may be similarly
prepared by reacting an amine-substituted ring A with a
WO@&?@% 78 bstituted RI group and EDC catalyst according]at(c’;T 2308 /33r1112e84
5. 60 WO 2006/028958 PCT[CS2005/031284 scheme 50 Rs) OHR
PoEIDG, (Rufiond Repshtidg, AspraykiR 4btosdls Yandl (RR)wioR 2 hntméutsimithciseemey be

forRMACHBEL O RISRAE JNOUTYGS K ABRAMALS OF DR AURRiEard/ S pelling
C(S)NR4, by employlnﬁqgn appropriate thioic acid-substituted rin

ring A (e.g.
2Ry YR OB SHCIBITS B i IEe RIFL S5 48,7L PRl Briauifgparalti or a
vegSmbipp olindslobthadrhientibnrircastoichiX ds N@(@)N@unhayshe_m@pﬁ@@e glycol.
Thi%ﬁ&ﬁﬁ%%@ﬂ@ mgfm%ae'&%ﬁ&ﬂﬁ@&g&ggﬂ91@:9%51%-%93&%@%%%@11&,

with the appropriate isocyanate RI-NC heme 6 | R4 (Ra)m )

Polifucenr (Rg5ok NPIRToRYSaling Rpy WA erepss-(REfORS PRY befRemsdiehiuith an
aquiialy be odedie prapatey thioiiza @e nop ahwie scafulkiey iny eptiog, kabikzAsg agents,
. Qyl riate isothi - in. e
O s N B S
be feemed vty Bid Sfepssradiaile SRTIAY (3Whe g drlerdacisenardareby Reerstigy be
foranlaedinetsubsiiitdedoi Agnlequitbutita e phopiasassidforyb chlat desfRrsing agents,
501%9%}1%%3&@%:%5%%&% (%ée%@.on-nucleophilic base such as TEA or

diisopropylethylamine to form

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;

DMF: dimethylformamide;

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

MPLC: medium pressure liquid chromatography

NBS: N-Bromosuccinimide;

TEA: Triethylamine;

TASEF: tris(dimethylamino)sulfonium difluorotrimethylsilicate;
THF: tetrahydrofuran;

EtOH: Ethanol;

MeOH: Methanol;

0OL: microlitre
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WO INSKABBb58 PCT/1JS2005/031284 Compounds of the iV %ROFA"\?vz?é‘h

X'is NR4SO are similarly prepared using the appropriate sulfrnyl chloride
Rr-SO-Cl instead of the sulfonyl chloride RI-S(02)Cl. Compounds of the
invention having the structure of formula Ib' in which X is NHCO (i.e.
formula 5 Ib") may be prepared according to the general scheme 8 in
which R3, R6, m and o are as defined hereinand Q is Cl, Bror I; Q'is

All Rategemefd MR dveenaincRllg areactiveativie gntwdo Reaigihs Were morfirfeeg using

over ?HTQ ﬁgmﬁﬁa@m 8eabdfRerd b it %npqnu%wsemaa (i) and

F-CIN I (R3)mN/HN~-IO NHZ ((d) B (e) 6

solutions were transferred via syrmgc or stainless steel cdnnula. Orgamc solutions were
concentrated under reduced pressure (ca. 15 mm Hg) by rotary evaporation. Unless otherwise
noted all solvents used were obtained commercially. Chromatographic purification of products was
accomplished by use of an Isco CombiFlash Companion and media. Reaction times are given for
illustration only. The course of reactions was followed by thin-layer chromatography (TLC) and
liquid chromatography-mass spectrometry (LC-MS). Thin-layer chromatography (TLC) was
performed on EM Science silica gel 60 Fass plates (250 pm). Visualization of the developed
chromatogram was accomplished 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 (5, 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 ' >?Lc\> cl . E/ | cl

g N
s ————g D e o
PdClo(dppf) R Pd(PPhg)4
o 0 Y
HN\(O i BB ]é HNYO E/j\ HN._O
o 0 P
Ar Ar N Br Ar
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(RB) (Rs) The zinc halide pyridine reagent (a) is reacted with
2-chloro-5-nitro-benzene reagent (b) in a 15 Negishi couplin%eaction in

WO 082898k ce of a suitable catalyst such as palladium T CT/US2005/031284
tetrakis(triphenylphosphine) complex (Pd(PPh3)4). In a particular

2 Membedisrat, dhsopaiadioey) tettakistitisheaytphbstine (L atalstise added to a

. stablized with trioh hosphine (PPN3). In.a pagtichlar, embadisnent fiS1.0
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eq).cod BHARPbradBrdre 8. peM o atasrrertsbasd besoE it aibinegd & Sy oigve to 160
oc RItKRhERZENE rARUSNLR) Waay e biained HQrBsaativaling:tide (20 mL), extracted

. correspondin ing (i.e. 2-.chloro-5-nitroaniline) i ague sulfuri
e R L T S
by dtoiBryrdphn pesilicn el Gatddiin aivenibelow) pifarded tha dssiehpsdisient the

reaction is performed at less than about 15C. 25 The resulting
intermediate (c) is reduced, for example with Fe, Zn or SnC12 in presence
of acid to give the amine intermediate (d). In a particular embodiment,

B: WeigsimEdiptad Presaduriced with Fe, 62 WO 2 00 6/0 28 9 58
PCT/US2005/031284 for example, in the presence of AcCOH in EtOH. In a
particular embodiment, intermediate (c) is reducgg with Zn, for example in
the presence of %100 in EtOH. In a partiuclar embedimenty, intermediate
(c) is reduced wit 2, for example in, the presgncg of HCI in EtOH. In
a particular embo t the redugtign,reaction is péifor i at about
60C. 5 Finally, intermediate (d) is reacted with an activated a€id (e) to
yield final compound ‘Jﬁn a particilar embodiment, the g‘tiva d acid
(e) is an acid halide (e.gvr Q' is chlorfde) pr activated ester (eXf. Q' is
O-EDC). In a particular embodimen inal reaction is perfoamed at
about OC. 10 The compounds of the invention inhibit the hedgehog
signaling and are’tiséfli ¥or the treatment of cancers associated with
aberrant hedgeh®sif3aliagd-Mde.exdempidieovhen Patched fails to, or
inadequately, represses Smoothened (Pic loss-of-function phenotype)
and/or when Smoothened is active regﬂargless of Paté:h%d re ressior.l1 hareed

Aryksting BaiRidsr- Rmddoi Pty 58) X AMpTLS B Qughdried mictowave Vil charg

with the appropriate aryl halide (1.0 eq) and Pd(PPhs)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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15 cancer types include basal cell carcinoma, neuroectodermal tumors
such as medullablastoma, meningioma, hemangioma, glioblastoma
WO BUREPEAH adenocarcinoma, squamous lung carcinoma, LB &
carcinoma, non-small cell lung carcinoma, chondrosarcoma, breast
70 carctadna) mhialdo MynsasesisnaneasepRagerieances, mfinahdanash celite,
wa%g(ff‘_Wi%ﬁae%ﬁ GaNGeH. "SRl sarsinpmay, thyhoid carclioma. S g"ﬁ‘&’noé{ﬂ Sfiate (30
the invention may be administered prior fc{ concomltantfy 6WIth, or

mLge Mesipr vethaiEtitRon NP e Kantéankerog swteidhis SUahadrielides A, and

corbr@tapyd OTheRametinepy eitalle aytaaiatischaematherapy compounds
include, but are not limited to (i) antimetabolites, such as cytarabine,
fludarabine, 5-fluoro-2°-deoxyuiridine, gemcitabine, hydroxyurea or
methotrexate; (i) DNA-fragmenting agents, such as bleomycin, (iii) DNA-

D: Kas@dinkinOragents, such as chlorambucil, cisplatin, cyclophosphamide or
nitrogen mustard; (iv) 25 ingercalating agents such as agdriarnycin
(doxorubicin) or mitoxantrone; (v) protein synthesjs inhibitors, such as
L-asparaginase, cycloh e, puromycin or dipht Qxin; (Vi)
topoisomerase | poisons h as camptothecin or topgtecan; (vii)
topoisomerase Il poisons, é&gﬁg&e (VP-16‘)‘ Or tegiposide; (viii)
microtubule-directed agents,’such as colcemid, colchicity, paclitaxel,
vinblastine or vincristine; (ix) kinase inhibitors such as flamopiridol, 30
staurosporin, STI571 (GRG1 97 dvtéis) pyIUCN-01 (7-hydroxystaurosporine);
(x) miscellaneous investigational agents such as thioplatin, PS-341,
phenylbutyrate, ET-18- OCHS3, or farnesyl transferase inhibitors

Acy choa gl 05741 8By ap efifshénelsodtion abailicetih eadsuerBEbI(1.1-1.5 eq) in

me?ﬂ@?é@ﬂﬁﬂﬁfﬁ igal iﬁ&@&%ﬂﬁ?@ﬁ@“ﬁ@? aﬁﬁg)?%ﬂﬁiéjﬂ SvalaUARE fr PrOSYILIRSured

etulinic aci rivatives thereof; (xi) hormones such as, .

Ontalt?goc%? icO '2{’]81* erffe’f?ﬁlacét?({xﬂyl %rk'ré)t(i)’nem %{gyé’ﬁf}aﬁléﬁ%%’, éiﬂlgflu g\S/IgSOQ, and

coneanitpkerl X ufifiaatieni obtlr 4R prathieh do iz tsdiogiaphir tiouddice geb Guirdisinns given

bel6W) W3rdQ08d 82899 R-Rict/U52005/031284 compounds of the present
invention are eoadministered with a cytostatic compound selected from
the group consisting of cisplatin, doxorubicin, taxol, taxotere and
mitomycin C. Another class of active compounds which can be used in the

E: PiSSenhinvestionaisihose which are 5 able to sensitize for or induce
apoptosis by binding to death receptors ("death receptor agonists”). Such
agonists of death receptors include death receptor ligands such as tumor
necrosis factor a (fNF-a), tumor necrosis factor 13 (TNF-I3, o

Iymphotoxin-a)R, (lymphqglgxins13), TRAIL (Apo2L,AQRAligand),
CD95 (Fas, APO and, TRAW(DR%DAQQ;(;*,) ligand, D gand as
Ar NH,Cl, H;0
NHz CH;Cl extraction

R =1 or pyridin-2-yl

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

(conditions given below) afforded the desired product,
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well as fragments and derivatives of any of said ligands. In a particular
embodiment, the death 10 receptor ligand is TNF-a. In angther particular
WOSMSO& Nt the death receptor ligand is Apo2L/TRAIL. Fﬁ?ﬂ:{ggw ?@,31284
death receptors agonists comprise agonistic antibodies to death
receptors such as anti-CD95 antibody, anti-TRAIL-RI (DR4) antibody,
F: m;gﬁ&%ﬁ%@g@lo%%blg% gnti-TRAIL-R_S antibody, ar_1ti-TRAIL-R4
antibody, anti-DR6 antibody, anti-TNF-RI antibody and anti-TRAMP
(DR3) antibody as well as fragments and derivatives of any of said 15

antibodies. Fpr the purpose of sensitizing cells for apaptosis, the
comp S present invention can be alsgused jFreombination with
radiati erapy. Thg phrase "radition therapy\.ref the Wse of
artigulate radiafion In the treatment ofug lagia.
ed on the/ﬁjrimciple that high-dose radjation
delivered to a target 3 will resuffti the death of 20 reproduci ells in
both tumor and normal ttgsues. The radiation dosage regimen is generally
defined in tegpg @f,radiation absorbed dose (rad), time and fracti@nation,
and must be careful y defined by the oncologist. The amount of radiation
NHRBatient peeaplasingll ehependbspzviansies Lonsdiderapideniineiudimgethdpiperazine,
location of thephame! aiaibandanethenergans of the body, and the
extent to which the tumor has spread. Examples of radiotherapeutic
agents are provided in, but not 25 limited to, radiation therapy and is
Prigaaring Recgndaayt giviarifaer) Ari silsleBusTiRedianidriufhef S HEHmboe, gnlcol was

hedtddneintesth and Rrastice RiLONGOIeYd 2487 St eitsel &l ABved untel toduced
1993)InRecent adv%réﬁes [ ra(fiation t erap’}(/3 include three-dimensional

Preeont AT (AR BAS Hhter{Bity ATHER MRS A YAULHOR Hdshgpd the

electromagnetic
Radiation therapy is

cases where
conformal external b
prodim R extearésot it cthativosiary dried (U dSRu hartth evagpptrtiteti MBiitialudadiation was
purthBIap YR8 FAlRrTRlcinda tRdSaLIieS: 0l [adiation directly into the tumor as
30 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
G: RRfAPY.J90izNG sadiatiptryith beta-emitting radionuclides is considered
the most useful for radiotherapeutic applications because of the moderate
linear energy transfer (LET) of the ionizing 64 WO 2006/028958

HATU, DIPEA, DMF
Ar NaOH or NaHCO,4
ethyl acetate extraction

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

mixture was purified by reverse phase HPLC,
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extreme, they deliver very high LET dosage, but have an extremely limited

range and must, therefore, be in intimate contact with the cells of the

WO@&%Q?@FBe treated. In addition, alpha emitters 5 are genel?gﬁﬁpﬁ%c’g\/yﬂzs“
metals, which limits the possible chemistry and presents undue hazards

H: froeparttiak af s dbradidnbmiide Bddn the area to be treated. Depending on

the tumor to be treated all kinds of emitters are conceivable within the
scope of the present invention. Furthermore, theF%res nt invention
encompasses ty’E)% non-ionizing radiation like ey, ultraviolet (UV)
radiation, high en visible Ilgt&t migrowave radjatiQn (hyperthermia
therapy), infrared {IR) adfatiotNand g%gmln pajJticular embodiment
of the present inve ;&}gébv radidtion is applied. Co

ds of the
invention inhibit angiggenesis and are therefore usef@me treatment of
diseases or conditions mediated by angiogenesis suck as tumors, in
Chmﬂﬁulﬂﬂymhibw MRAIS($10CBARS B0kl d UG PAINGHAAHE NI iaN] Qtﬁa&&t 10-20%
glome: fiynamae. ompguRds ol e vention. are d3weeiUl IPhe orde
n mac egeneratlon e.g. wet age- rel a‘i‘“& macular egeheratlon
fes@maw@@?&%%%ﬁﬁmﬂé:also useful for treating
inflammatory/immune diseases such as Crohn's, inflammatory bowel
disease, Sjogren's syndrome, asthma, organ transplant rejection, systemic
lupus erythmatoses, rheumatoid arthritis, psoriatic arthritis, psoriasis and
I amipldicerdrdeisidd sifigtstinds of the invention are also useful as a.
depilatory. 20 The inygptigp) also includes pharmaceutical compositions or
(REE aments contaififrgiie LEdmpoundg 9f 1% © Myention and a
t

tsadly inert gaurienrgilignt or eXC|pleﬁt~ gih@s methods of
using the compounds of the invention to prepare such composmons and

A pabERsaphdritalisryipheamiphereliniadetines (B thednveinbrradédubties added to
de@@&b@dﬁnﬁlfntm invefdion @reojpmu}@ueﬂtbyaﬁngnglﬁtlambtemlonde (3 eq) in

2L the aporoprate pH, andatihe, desied degrae of purly

dloxa{\n e}rﬁ 10 re ﬁ ?1 ace shefd with
SIO|OgIC y accep ab1e carriers, I1.e., calri ers re non-’tox

10°(e8ifé4@ﬁt&> a@t#nbrmes@geésﬂﬁgﬂod@néemmm@em@yeﬁ intisrislgede ngedvithout
fudlPpRisiatian form. The pH of the formulation depends mainly on the
particular use and the concentration of compound, but may range from
about 3to about S. A particular formulation is an acetate buffer at pH 5.
The compounds for use herein may 30 be in a sterile formulation. The

I. SOmpRHBHMAKhREIPHeHaRA solid composition, although lyophilized
formulatlons or.a ueous solutions are acceptable The composition of the

inveptign will bé TERHEIR88%8d, and admigistered in a fashion |
R@@ﬁ{ nt Wlth-geeel—med-leal-plcactlc@,aﬁer@or for consideration in this
conteRt include there,snct SnhMes

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

extracted twice with ether, dried (MgSO;), and concentrated.
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65 WO 2006/028958 PCT/US2005/031284 particular disorder being
treated, the particular mammal being treated, the clinical condition of the
WORMRAGRSP patient, the cause of the disorder, the site of defiVery 8f tha- 254
agent, the method of administration, the scheduling of administration, and
K: Qifecdaategs known to medical practitioners. The "effective amount” of
the compound to be admin(iﬁtered will be governed by 5 such c

X
cons'fderations, and is the minimum amoggﬁdrﬁgﬁssary toRigergase

(Rs)thn . e/ 0g pathwaﬁy sig or else is the Aunimumsamount nedéss
ca reguation in size, e or mass ofcrantaunor that is responsiv
hedgehog signaling, or a fgductign in the increase in size, volume or HN.__-0
mass of such a tumor relativefto the increase in the absence of
administering the compound Ithe invention. Alternatively "effective Ry
amount" of the compound means the amount necessary to 10 reduce the
number of malignant cells or the rate in increase of tﬂe pd% be

am

r. of
Pallyiigpriry 66042 snerpatiie o fieeind seMBERA RGN O o i omane

u
eq),g?leaymgéea@lﬁrog@ﬁiﬂa}(ﬁnﬁ@q) I‘ﬁCﬂIMBL:I Heatiddreths enisurvival tofl pafiees 15 minutes.
afflicted with an anti-hedgehog pathway. itiy, thy J , dried
The feachBR BRTET e alrlﬁltoegr%t”% g?ﬂ s%?i%?’tﬁ%?ﬁ%@ells, ort %%é%%?laesda
(MasBoleomditrarekmaauiisd hypitifg sl shipane®isnly: "effective amount"
means the amount of compound of the 15 invention required to decrease
severity of the particular indication or symptoms thereof. Generally, the
initial pharmaceutically effective amount of the compound of the invention
L: syithinistdrdldy jsthenterally per dose will be in the range of about 0.01 to
nodbout 10Q mg/kg, for example about 0.RaQ abQut 2@,mg/kg of patient
i ht per day, for ex%](rmale about 0.3 o 20 about 15 mg/kg/day.

age forms &t ets and caps may contain from

compo of the inventiéfir#Ey be administered byjgny sgitable means,
including or@f, topical, transdermal, parenteral, subcu\tﬁeous, rectal,
intraperitongal, intrapulmonary, and 25 intxanasal, angd, if desired for local
treatment, infralesional administration. Parenteral infusions include.

A iplronwesdukmxirysidimdiissdhwBaiedids, Feape tdnealBreatioeaitafedly v
hea%%”}imﬁy%@g&wﬁz'a;a(qr@g)@:oioﬁ %i@m\aze@éar}go&ag@gom' r& tableliluted with
containing about 25m mg, , 0 mg of the -
S5 BTAPE O OO STEN CABE Sorat g e paried b
silitagigistroaboigidpid0 mg sodium croscarmellose, about 5-30mg

polyvinylpyrrolidone (PVP) K30, 30 and about 1-10 mg magnesium
stearate. The powdered ingredients are first mixed together and

M: Methyl Ester Saponification

O O
R R R R
LiOH
1:1 THF/H,O
O O
0 HO
\
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then mixed with a solution of the PVP. The resulting composition can be
dried({,z%ranulated, mixed with the magnesium stearate anlg compre: 0Sﬁdggo
rfh using conventional equipment. An aerosol forbSUIATON Can Be
prepared by dissolving the compound, for example 5-400 mg, of the
Thénverttydresrea Geiable byteigolutidn, BigHa@&)sphates o UMervedetingia Upon
co ?)'l.gﬁbfﬁegf %19 r?a«‘?tﬁm %lé:qﬁé @995%0‘}949 Igl?deg gﬁ&&@%r%@@ré%ﬂ“ﬁ@ é%lution is

typically filtered, e.g. using a 0.2 micron filter, to remove impurities an
coig B cdifoimtitaridiner i shrdeied CrEdmse B 66
WO 2006/028958 PCT/US2005/031284 powders, solutions, pessaries,
sprays, aerosols and capsules. Ointments and creams may he formulated
with an aqueous or oily base with the addition of suitable thickening and/or
N: Gamfieptiogamtacmersrselvdins 2ol iBnabigagimay include water and/or an
oil guch a liquid paraffin or a vegetabge oil such as arachis oil or castor oil
H sgivent such as a polyethylet . 5 Thickening agents which
m used ifERFAE S8R %raffin, al um stearate, cetostearyl alcohol,
po ylene g}%gpA%dﬁicrocrystalline waX and beeswax. Lotions may be
formulated witly@Requeous or oily base arfl may contain one or more
emulsifying agents, stabilizing agents, dispersing agents, suspendin
The g ghtirIsifing e, Pewaritsr exiBrnarusplidsioidmd)-lpe and N-
Brépmediniitietiesail of asyhsiitablepoodehBsasgaiatkdactostomicrowave at
12PN DIGRRRY Bed AIMUALAUIDATAINERUSANONAGUPUS o bromo

base also comprising one or more dispersing agents, so zing agents
Prodpeudp ditin of adie plteonesoammby rah 103 Tl dgepgovithbe ﬁf&%)faﬂsl/ hexanes
solvatleystadnd 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: 20 BuOH: butanol; DIPEA:
diisopropylethylamine; DMA: NN-dimethylacetamide; DMAP: 4-
0: dimethMRminepmidiaeispRbment & Biowgthoxyethane; 25 DMF:
dippethylformamide;

O
R R R R
NaSO,CHj
DMF O
i
Br %\--—
0

To the bromine starting material (leq) was added sodium methanesulfinate (2eq) in DMF and

4 N

heated to 120°C in the microwave for 5 minutes. Alternatively, the reaction was heated to 60°C in
an oil bath for several hours until completed. Reaction mixture was concentrated under reduced
pressure and extracted in ethyl acetate and water. The organic layer was dried over Magnesium

Sulfate, filtered and concentrated in vacuo to yield generic methylsulfone.

P: Amine displacement of Bromine

74



10

15

20

EDC: 1-ethyl-3 -(3-dimethylaminopropyl) carbodiimide; HATTJ:
O-(7-Azobenzotriazol- | -yl)-1,1,3,3-tetramethyluronium

WORRMGRES S phosphate: HPLC: high pressure liquid chromdtbGraiii it
medium pressure liquid chromatography 30 NBS: N-Bromosuccinimide;
TEA: Triethylamine; TASFptris(dimethylamino)sulfonium

difluogptrimethylsilicater—KHF: fetrahydrofuran; EtOH: Ethanol; 35 McOH:

jethanol; DLgrwarolitre /' \ 2006/028958 PCTIUS2005/031284 All
ts were obtained a@-ﬂ rcially unless otherwise noted. Reactions
ere(performed using 5 ovenkdriegRglassware under an atmosphere of

nitrogernBAir and moisture sensitivg liquids and solutions were transferred
via syringe or stainless steel cannufa. Organic solutions were

To HOBFGRLraHechY @%m?}uqyda@nessw E@pridid mincHEghnrataey DMSO or BuOH
evaparation. Unless otherwise note S -ohtai ines. the

s A e R

reactioopmplishaddlp aenrbitian 1586 CISHABAREREERIHERRRE AP k470 C for 15

minﬁ@é‘?iﬁ@eti@g@EOﬁgﬁNgﬂé@&t’@ﬁga&alt@s&f%@ﬁ @ﬂlyit%lne)mmlumsbxoﬁlr' ehytioaite and
was followed by thin-layer. chromatogra T [ : :

Sat%ﬂ?&rﬁéﬁ?f&?&ﬁﬁ)}}rﬁ%sééé%ggtrrg??]ﬂe%tﬁ/q&@‘- I\ﬁ%&%ﬁaﬁ%%ﬁ%ﬁ%ﬁ é%o}gﬁ{ighg the

readfTdnGyswisesl iperfophreetioni. EM Science silica gel 60 Fla plates (250 gm).
Visualization of the developed chromatogram was accomplished by
fluorescence quenching. LC-MS were acquired with a Shimadzu LOAD
LC on a Phenomenex column (50 x 4.6 mm, 5 m) operating at 3 mL/min.

Q: Fhibh dEpimcaizat SPBeEGA detector monitoring at 214 and 254 nm was

usgd. Single quadrupole masg, spectrometry was performed on an

Varian Inova spectrometer operating at

(¢ ed internally to tetramethylsilane (TMS)

in bats per miFﬁ@ﬁﬁOéppm). Datafdr IH NMR are recorded as follows:
chemicatBhift (#¥pm), multiplicity-(sSsinglet; bs, broad singlet; d, 20
doublet; t, triplet; g, quartet; quint, quirftet; sext, sextet; kept, heptet; in,

ThW@&i}@J@ﬂM 9adoate (leq) was treated with Potassium (or Cesium) Carbonate (1.5eq)

and appropriate thiol derivative (1,leq) in DMF (or CH3CN) and stirred overnight at room

MR) spectra ygre acquired)ed
o@/ z for H-and are refe

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
0 6]
R R
oxone
2:1 MeOH/HZO 0O
o
S \
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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multiplet) and integration. The structure and purity of all final products
assessed by at least one of the following technlque
WO‘FE 0 9g?nple 1 General Procedure 25 Compounds of exam ﬂ%}sh%f@’l}gﬁ
were prepared according to the following general procedures. A: Suzuki
rexﬁﬂﬂfﬁingtﬁf ceedtiteatRedchaice\ALith Bl £tdtad ~Nhe Pippd(thypf)was dried over
MEHERIIA NGB ROLIN GG AN BT AT Ar 30 68 WO
006/028958 PC' T/U82005/O 1284 2 M ag. Potassium carbonate (5.0 eq)
and 4:1 toluene:ethanol mixture (2.5 mL) were added to a microwave vial
charged with the appropriate boronate ester (2.6 eq), aryl halide (0.35
minol, 1.0 eq), and Pd(PPh3)4 (0.04 eq). The vial was sealed and heated
with stirring in the microwave to 160 C for ten minutes. The solution was
poured onto 2 M ag. Sodium hydroxide (20 mL), extracted S with ethyl
S: FERINR (Reopiiek) 2Rifiet MMeD64), and concentrated. Purification of the
crude product by chromatography on silica gel (conditions given below)
afforded the desired product. B: I’ Ieglshl Coupllng Procedure 10 Cl X CI

PA(PPh3)4 HN~Q HRYO_ Ar
ALOs, ERO

A mixture of epoxides (1.0 eq), thiophenol (1.5 eq) and neutral aluminum oxide (~70 eq) in diethyl

R
ether was stirred for 3 h at room temperature while being monitored by TLC. The reaction mixture

was filtered through Celite, washed with ethyl acetate and concentrated. Purified by silica gel
chromatography (0-40% ethy! acetate/hexane) to yield 4 -hydroxysulfide product.

T: Conversion of nitrile group to carboxylic acid

O
NC R HO R
NaOH
H,O
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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ZnSr Ar X=lorBr R=H, 3-Me, 4-Me, 5-Me, 6-Me 15 Aryl zinc bromide (0.5
n TIf', 2.5 eq) was added to an oven-dried microwave vial charged Wlth
Wotﬁo(g%oﬁg?gspnate aryl halide (1.0 eq) and Pd(PPh3)4 (0.04 é’&)TWQ RS
sealed and heated with stirring in the microwave to 140 C for 10 minutes.
Rhelrude reaction mixture wag centrated and purified by
chfomatography on silica gel (co dltlons given below) to afford the
Med prod HOITRE: Iron Re n of Aryl Nitro Group CI CI RR\ Fe,
AcO MO%E@H@E‘ZS R ridin-2-yl The appropriate nitro aryl
Q(Lmmol, 1 eqsfln Ac /EtOH)(l 042 M) was added slowly to a
~Splution of Iron powder (6.0 e,q§3 n ACOH/EtOH (1:2,2 M) at 60 C. The
sBlution was stirred at 69 WO 2@)06/028958 PCT/US2005/031284 70 C
for 30-60 minutes. The reaction mixture was cooled to 23 C, filtered

Tﬁéﬂr gh%*ﬂ Selitg.sashedyrith eihvh acelale, &&%&9@ eﬁ@@@seaqdml@lybmmlde or

Ue was dissolved in ethyl acetate (30 mL), washed with saturated
aﬂa&l qua“éH@@S’ @%@ﬂ%WﬁLe)ﬂéﬁ?ﬂ‘W&‘ié?e(?%ti‘@ mae) StFRI IRy mpofttye for 18 brs
orGOrCERtrateds hbaLilyhesisitienvas ysadhadtin eulidt) ihe expradfedatitinetbyDacetate

tw'iAcreT.]idﬁleB grrégnll:coe")@r%};!t(s)r{vvgg \Eveaﬁled @ﬁg Qfg%!:’r Wg %F%N ’og 2(91%8 Mmyﬁgﬁi, and

evaporated to a crude oil which was purified on reverse phase HPLC.

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

R._.O
R_.O
MP-Carbonate
0 THF, CH,Cl, (0]
—_— J
+ N N” R
NH, Gl R Q H
Q\ /S‘\
/S\e
0

The aniline was dissolved in THF (1.5 ml) and dichloromethane (1.5 ml). MP-Carbonate (1.5 eq.)
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 methano!l and dichloromethane, and filtered to remove the
MP-Carbonate. The mother liquors were evaporated to a solid and purified by reverse phase
HPLC.

W. Amidine formation from an imidate

R_O R__O
R R
H
B S
R
HNZ o7 HNZ N
R
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R = I or pyridin-2-yl 10 Acid chloride (1.05-1.1 eq) was added to a solution

of aniline (1.0 eq) and TEA (1.1-1.5 eq) in methylene chloride at the

|ﬁ%2ﬁ§9(§8temperature The solution was stirred for 0.5-3 W&E@Sﬁ%oﬁ@dz&‘

onto saturated ag. NaHCO3, extracted twice with methylene chloride,

dried (MgS04), and concentrated. Purification of the crude product by

amatogr Sl l.(c |

R Sy
(LEMME rqsem\tﬁmzllam EN Frboesp 3B anataenb A REY SRR TRALY pygporator and
thPuEidin-RrihiCrh exoglic ahick (IPL@q) was added to a solution of aniline (1.0

eq) and EDC (1.4 eq) in methylene chloride (0.7 M in aniline). The

solution was stirred at 23 C for 2 hours, poured onto a 1:1 25 mixture of

saturated aqg. NHH4CI and water, extracted twice with methylene chloride,
Exdhigd .6JV|gS@Mﬁh@@%ﬁﬂﬁﬁ@tm@.ﬁmiﬁmmm@&thmayd@mmmtdme-3-

chromatogroagb% ilica gel (conditions given below) afforded the

desired produ 0O 2006/028958 PCT/US2005/031284 F: addition of

amines to 2-chloropyridine CICI "N~OFN O HNRHHNRR-N, R N

BUGH CI N-R’ Cl

\_/ o
HN

Procedure F was performed using N-(4-chloro-3-(pyridin-2-y[)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

l = Cl
=
N
Q N 0O
N\ y/ — N
FsC CF4
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WO Of?‘%

[R=H, CH3I F~ 5 NHRR' = ethanolamine, analine, benzylamine,
2-me ropylamine, N-meflrylpiperazine, morpholine,
qjﬁ?réglnoethylamlne Primary or secondary amine (5 eﬁ?Wéﬁ fafo31284
BuOH or a mixture of BuOH/ethylene gylcol was heated to 170 to 220 C
PriQeRe: IRivi miseaied] with .- FinieyBair® lbtondds @mbyed mmodr édMciedlHID and 3-

bré’resf %r&# %%@EZ&QQ%%%}@’ e@%ﬂ&f%w&%dﬁeﬁn%t@%ﬂﬂ%ma gel (10%

water, and the product was extracted into eth Iac tate q,led
eﬂ(mg@@a&lﬁéﬁ&%ﬁw}ﬁ?aﬁéah*?f?éémghfegmgmsﬁs ﬁd O &Rs
phase HPLC to afford the desired product. 15 G: Amide bond coupllng

Pr Wlt I I TU / 'ar%ﬁ&éd%ﬁl‘% 8 éM&rUS P‘JIP % M/Eldfﬁ‘é N%é Wﬁ%ﬁ&f')@g’ymd

Cetate extraction HN.NO Ar ‘Aniline (1.0e )was added to a
4- ﬁ‘}lﬁ%(ﬁ?%h’?é’o&%ﬂila’&daél 3 Light yaHy (ioideq)vgﬂﬁﬁ L‘WE%“& Rithapy  fuxther

puldidd. 1 - 0.2 M). After stirring overnight, the reaction mixture was diluted
with 0.1 N 20 sodium hydroxide or saturated NaHCO3, extracted into ethyl
acetate and the combined organic layers were washed with brine. The

ProsefamicDayes AR B B (NG SR -BuRtERrArSrBRe ) e Mmelkelhe orude
reV¥@R PSifigckBY B¢ vRkeapRAsEnktb:Aphy 11 Y\EDY20M01 @28AEBexanes) to yield N,N-(4-

1S20 3 4 atlon [ oi
ﬁl% é(%, mﬁj 9&’;&1 ﬁ') %ﬁ@’ e 6%%8%@%%9&9%? i AGIEtAeRs an oily
reghlordisURon e &ﬁce@tmua@t@seém:m@,aawd%%tuﬁ%waﬁuﬁé%iﬂ& 1H),
78Md"e#0;29%4dd, 1), 7.68 (m, 1H), 7.57 (d, 1K), 7.51 (m, 3ED, 7.33 (m, 1H), 7.12 (dd, 1HD),

2.78 (s, 6H); MS (Q1) 579 (M)

Example 4 N-(4-Chloro-3-(pyridin-3-yl)phenyl)-3,5-dimethoxybenzamide
Cl

/4
\N O
HN

OMe

MeO

4-Chloro-3-(pyridin-2-yl)aniline (40 mg, 0.2 mmol) was used in procedure D with 3,5-
dimethoxybenzoy! 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
(CDCls, 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 (1, 1H), 3.82 (s, 6H); MS (Q1) 369 W

Example 5 5-Acetyl-N-(4-chloro-3-(pyridin-2-yl)phenyl)thiophene-2-carboxamide
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WO}Q{QQE@BPS.SStannyIation of 2-pyridyl triflates Pd(PPh3)4 (I\ﬁgg

5 DIPEAImethanol (1 M) at 4 T. After | h, the reaction mixture was
concentrated, and the crude residue was purified by reverse phase
Exiiye

(R3)m " (R3)m " i 10 N OTf Dioxane/Toluene N SnMe3 A solution of
tetrakis-triphenylphosphinepalladifin (0.04 eq.) in toluene (1 ml.) was
added to degassed solution@@te (1 eq), bis-trialkyltin (1.05 eq),
and lithium chloride (3 eq) in\ ixaneiHeated to reflux for 2 hours, cooled
to 23 C, diluted with ethyl acetate, wa$feq with 10% NH4OH(a,) and
brine, dried (MgS0O4) and concentrated. crude material was used
without 15 further purification. 5: Stannylafio substituted pyridines 1.
dimethylaminoethanol uBuLi, hexane (Rs)m*~ --~ (R3)m 2. Me3SnCI N
SnMe3 20 n-Butyl lithium (6 eq, 2.5 M in hexanes) was added dropwise to

s Ri0lon Sl A IgraiBecannlLid ShNExes e G Becsgiuliopens >

was stirred at O C for thirty minutoes before dropwise addition of the | "
casbaric eid Gyiicinkd Greay ) phe sGIRionbRES Jeir&a e BaeS el g purified by silica
gerdditionaldanphy then-comied diyl7 SactAeSoktian ofotrigikidtintiddvepaiel-chloro-3-
. was added dropwise, The. olgg Was stirred at -78 C for thirty minutes,
m\(}\?g?ir?”lneyg%oé% 8g q\%u%aﬁ%%xggnw?t W%.r%el‘, 55 extracted twice with ether, dried

(MgS04), and concentrated. 72 WO 2006/028958 PCTIUS2005/031284

s 1 cspifle- Gouplng ol dpaalahaldpKeheRaditokamidORhed, NMP.E MmifRajmsiused in
Procedure B with 2-pyridylzincbromide (2.5 mL, 1.25 mmol, 0.5 M in THF). Purified by silica gel
chromatography (10-100% ethyl acetate/hexanes) to yield 5-acetyl-N-(4-chloro-3-(pyridin-2-
yl)phenyl)thiophene-2-carboxamide as a  yellow solid: TLC Ry = 0.19 (50% ethyl
acetate/hexanes); 'H NMR (CDCls, 400 MHz) & 8.96 ( bs, 1H), 8.67 (d, 1H), 7.79 (dt, 1H), 7.68
(m, 3H), 7.61 (d, 1H), 7.58 (d, 1H), 7.37 (d, 1H), 7.32 (m, 1H), 2.58 (s, 3H); MS (Q1) 357.0 My

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

methylpyridine-3-carboxamide
Cl

N~(4-Ch10ro-3~iodopheny1)-6-(triﬂuoromethyl)-2-methy1pyridine-3—carboxamide (142 mg, 032
mmol) was used in Procedure B with 6-methyl-2-pyridylzinc bromide (1.75 mL, of a 0.5 M in
THEF). Purified by silica gel chromatography (5-100% Ethyl acetate/Hexanes) to yield N-(4-chloro-
3—(3-methylpyridin-Z-yl)pheny1)-6-(triﬂuoromethyl)~2—methy1pyridine-3~oarboxamide 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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~N Sncll\(/zlleﬁ + microwave HN/O HNrO R1 R1 Palladium catalyst (0.02 eq)
was added to a degassed solution of aryliodide (1 eq), arylstannane (2 5
WO@&??’&@H%phenylphosphine (0.16 eq) ir?/ NMP. I—(|eatgzj in}%%Tﬁ{%Pg\?\//%\%st“o
130 C for 15 minutes. The reaction mixture was diluted with ethylacetate,
Exuvgabed wilh(1avblove2-0inendyimddindeiheg Dimgdaordhdedtrated
and purifieqlp&{ﬁﬁg&ggggéa;ggggg}g&raphy. 10 L: Synthesis of allcylethers
HO CI RO e CI' N alkyl iodide / ngICO3, NMP microwave HN ~O HN/O
R1 R1 A solution of hydroxypyridine(1 eq), alkyliodide (excess), and
_ _ P-wgs heated j the microwave to 100 C for ten
minutes. The reaction mixtureviis difuted yfith ethylacetate, washed with
10% NHAOHIay1 and brine, dried (Mg8t%2), concentrated and purified by
15 silica gel chromatography. M: Methyl Esfer * ifi
R LIOH 1:1 THE/H200 O OHO 20\ 73
PCT/US2005/031284 The methyl ester (leq) was laydrolyzed with LiOH
N-(229R- 590 R FvaieHmRenidmon-2caERsliam el therteastian thesTHAg, 0.34

was evapor ion,Jj
A e R CR Y RIS RN B SO %L of a 0.5 M in TH).

Purified by silica gel chromatography (5-75% Ethyl acetate/Hexanes) to yield N-(4-chloro-3-(5-

methylpyridin—Z—yl)pheny1)~6-(triﬂuorornethyl)-Z-methylpyridine-3—carboxamide as a white solid:
TLC Ry = 0.23 (35% ethyl acetate/hexanes); "H NMR (CDCls, 400 MHz) & 10.62 (bs, 1H), 8.12
(dd, 1H), 7.89 (d, 1H), 7.58 (d, 1H), 7.47 (m, 3H), 7.18 (d, 1 H), 6.89 (d, 1H), 2.62 (s, 3H), 2.38 (s,
3H); MS (Q1) 406.3 (M)".

Example 8 S-Acewl—N-(4-chloro~3—(5—methylpyridin-Z-yl)phenyl)thiophene-z-carboxamide
Cl

Z

0
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-acety1—N—(4—chl<;ro—3—(5—
methylpyridin-2-yl)phenyl)thiophene-2-carboxamide as a yellow solid: TLC Ry= 0.25 (50% ethyl
acetate/hexanes); "H NMR (CDCl;, 400 MHz) § 9.52 (bs, 1H), 8.51 (d, 1H), 7.60 (m, 4H), 7.39 (s,
1H), 7.29 (d, 1H), 7.14 (4, 1H), 2.55 (s, 3H), 2.42 (s, 3H); MS (Q1) 371 W
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acidified with HCI to pH 2. The resultant solid was filtered and dried to give
the pure acid. 5 N: Bromination in the presence of a free acid functionalit
WO MKRRSR HO- R /\ Benzoyl Peroxide nbs, AcOFI Benzdiie 1 3PUr]!28
paramethylbenzoic acid (leq) was combined with Benzoyl Peroxide (0.leq)
Ex@hpldy Brompsusnifsmdeteibes ridisosa)tion pb5etAeithBEhzene
and heated in,the microway 10 120C for 5-15minutes. The product
was separéxtlé%l?le m tlﬁg\%tcaaﬁ)i%%%terial and di-bromo product \F/)ia ISCO
flash chromatography with

solvent system. 15 0: Sodi

n et

acetate (with. 1% AcOH) and hexanes
ysulfinate displacement of Bromine

0O RR R NaSO2CH3 Br e starting material (leq) was added

sodium methanesulfinate (2eq) in DMiNard heated to 120C in the

microwave for 5 minutes. Alternatively, the reaction was heated to 60TC in

an oil bath for several hours until completed. Reaction mixture was

concentrated under reduced 20 pressure ald extracted in ethyl acetate

and water. The organic layer was dried over Mag%esium Sulfate, filtered
PrafudueoBcentpatianndiaitt d-(d-GidtdogeindrindigAstfforrempthyimethylpyridine-
s {IRpIARAmO oL MR Al QARG5S RETARRNCHIOTEAS 1 Ylution

i

YR
in THF). The crude residue was purified silica gel chromatography (5-100% Ethyl

acetate/Hexanes) to yield N—(4—chloro-3-(4-methy1pyridin—2~y1)pheny1)-6—(triﬂuoromethyl)-2—
methylpyridine-3-carboxamide as a white solid: TLC Ry= 0.43 (35% ethyl acetate/hexanes), 'H
NMR (CDCls, 400 MHz) & 10.39 (bs, 1H), 8.11 (dd, 1H), 7.87 (s, 1H), 7.61 (d, 1H), 7.59 (d, 1H),
7.49 (m, 3H), 2.66 (s, 3H), 2.21 (s, 3H); MS (Q1) 406.1 D™

Example 10 N—(4-chloro—3—(6-methy1pyridin-2—y1)phenyl)-3,5-dimethy1isoxazole-4-

Cl
7 N\
=N O
S
\
/ N
carboxamide o

4-Chloro-3-iodoaniline (1.01 g, 4 mmol) was used in procedure E with 3,5-dimethy!-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,Cly)  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-y1)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 (5, 3H), 2.21 (s, 3H); MS (Q1) 3423 (M)".
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-Br N\ R To the bromo starting material (leq) was added appropriate
amine (3eq) in either DMSO or BUOH and stirred at room temperature
WO A5 Blete. For less nucleophilic amines or anilines, thEC TERAIGHY 1284
were forced to completion using microwave conditions ranging from
150-170°C for 15 5 minutes. Crude reactions were concentrated to
dryness and either extracted with ethyl acetate and saturated bicarbonate
if the reaction resulted in an intermediate or purified via HPLC if the .
Exwaittioh rediitahiara-Fiteirjsiadodemiem pheprint dreprecansintot maitgexigine-3-
0 R R RSBE.2&RA&Br DIVIF S R The paramethylbromo benzoate (leq)
was treated with Potassium (or Cesium) Carbonate (1.Seq) and
appropriate thiol derivative (1,leq) n.DMF (or CH3CN) and stared
overnight at room temperatureiNF was evaporated in vacuo and
the reaction was extracted @Seth aCetaje 15 and water. The organic

layer was dried over Magné&giugh Sulf&iblf{ltered and concentrated to

yield the thiol or derivatized. thiol compoung:

oxone 2:1 McOH/B20 S~\0 20 R R Deriv thiol (1 eq) was dissolved

in McOH while Oxone (2eq) was seperately di @jsved in half the amount

of water. Once all the oxone was dissolved, the solution was added to the
Net6lhilaradeiosidpsontidh(tifneenatistrpstriptidamprateridde MW ae 0
mBVAPOLAEE PG ERE, §1£2 mmol), potassium #-butoxide (66 mg, 0.59 mmol), Pdy(dba)s

(20 mg, 0.21 mmol), dppf (24 mg, 0.042 mmol) in toluene (2.1 mL) were heated to 106 °C for 1.5

. Oxone Oxidation0 R R

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, 1 H), 6.88 (d, 1H), 2.75 (s, 3HD); MS (Q1) 407.0 o™

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

carboxamide
Ci

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-yl)phenyl)-6-(4-methylpiperazin-1-yl)pyridine-3-
carboxamide as a white solid. MS (Q1) 408.4 M),

Example 13 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(isobutylamino)pyridine-3-carboxamide
83



75 WO 2006/028958 PCT/US2005/031284 remaining water was
extracted twice with Ethyl Acetate. The organic layer was drj ver
wo K/?%%gﬁﬁm Sulfate and concentrated to yield the sulfone.l)(g@&?ﬂ?%@/ss]izs%f
epoxides at alumina surfaces R ~R R R R a~~ A1203, Et20 SH SR OH
10 A mixture of epoxides (1.0 e(), thiophenol (1.5 eq) and neutral
aluminum oxide (-70 eq) in digthyl ether was stirred for 3 h at room
temperature while being B\ Y y TlC. The reaction mixture was

filtered through Celite, washed with &¥hy| acetate and concentrated.
Purified by silica gel chromatography (Q#40% jthyl acetate/hexane) to

yield ,8 -hydroxysulfide product. 15 T: Ceayersipr-of nitrite group to
carboxylic acid NC R HO R N3aOH T.120"s-R S-R A solution of
PrRBZeNHE L eu) andewgivhdrydroxidéi(2-9lptirl -0 was-babeaentde (50
20 DS far, 20 The 1eagtion. IpIHEe as £R0le04I0 a0, GAIARHARIS AR erse
mécﬁ [ ize(rjn 3%%%%@@{{]81 lrlJe lﬂ.lbi%e ;%l resulting solid Wzl;ls filtered tg afford th

phpsgre éﬂ?@%rod@ct.yliﬁ.l%lkWéﬁGH1@Pﬁ1@ﬁ3@“7%W?ﬁb67@92’@§§§In‘“°)py“§i“e"3“
caPSxEIMR2R05(Q3% 284, MA@ QR QR-Br

Example 14 N—(4—chloro-3-(pyridin—Z-yl)phenyl)—6—morpholinopyridine~3—carboxamide

Cl

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.
MS (Q1) 401.3 (M)".

Example 15 6—(benzylamino)—N—(4—chlor0—3—(pyridin~2—yl)phenyl)pyridine—3-carboxamide
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OH CS2C0O3, DMF Q V O ~S110"S The phenol was dissolved in DMF

WO(%:?%@Q? Cesium carbonate (1.0 eq.) and an alkyl bromidepg,rr/{e}gkz%g%(;il(gg4

¥ eg.) were added, and the reaction was stirred at foom
temperature for 18 brs 5 or 50C for | to 244 hours. The reaction was
guenched in water, and extracted with ethyl acetate twice. The organic

extracts wer i i o ied v o8
B B e HDLC, 10 o
SR BN RN S FEREHORPA ST RO FPLC

to NRRC B1DOmSt IS} (AHBESR2- Py fididk2 R ML DY RID-B-Cafdximife @ a white
) Hé) e issolved in THF (1.5 ml) and dichloromethane (1.5 ml)
415, . ’ )
Soﬁﬁ-@gr %ng\iﬁéé 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

S I R e

an imidate RO R O R,N'R_H s yHN 0'~ HN N'R
\{ 0

HN
7 N\

)

Proceciure F was performed using N-(4-chloro-3-(pyridin-2-y1)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)pheny1)-6—(phenylmnino)pyridine-S-carboxamide as a white
solid. MS (Q1) 401.0 (M)".

Example 17 N-(4-Chlor0-3-(pyridin-Z-yl)phenyl)—G-(triﬂuoromethyl)-2-methylpyridine-3~

carboxamide
Cl

Z
(@]

HN

7\
-
CF3

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 performéd 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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77 WO 2006/028958 PCT/US2005/031284 A solution of freshly formed

imidate in methanol was treated with a primary or seconda amine
Woezc% B558m temperature for 18 hours. The methanol was'r é(rﬁ‘é%”‘c’r‘ ¢ 31284

rotary evaporator and the residue purified by reverse phase HPLC. 5
prhoeampple B was  performed using  N-(4-Chloro-3-iodophenyl)-6-(trifluoromethyl)-2-

m8F %gm&%%sw@mt@wg-%mﬁ éﬁpyqs%aﬁzw@mwmmn@ssmmol

amide Cl 0O HNNH Procedure P Wa}s performed us

0. w@cﬁ% BuriSistidin sPiga sshelwomeErBYS14- é%m%%ﬁf&taff&ﬁmgs} Kgeld -
(42Amesphplindiethyixyhing e-trithoaineusy Hl-psfdpyridie-fecrtionmids as a yellow

O@Hrlfﬁ% Ry— ﬁ\ﬁ%ré’%‘ypmadf) lce%eg%ﬁggldmc R,= 0.28 (35% ethyl acetate/hexanes); 'H

2-morpht thyl N-(4-chlord-3-(pyrid
e T PSP e

789, Qe (F6; hlos @s B Dy NBeR A B ) -bis[6-(trifluoromethyl)-2-metlrylpyridi
ne- 31-carboxamide NON O NrV\N F3C CF3 20 78 WO 2006/028958
PCT/US2005/031284 Procedure B was performed with 2-pyridylzinc
Ab@m@gvgsyﬁ@egqpfﬁ?ﬁ@ﬁ)%gamfﬂl}omFY %%@1335 mmol) of 2-cliloro- S»m‘noaniline was

ada@ar&oﬂs&m@ﬁoﬂimﬁemammaﬁdmmclﬁlmmoh)mmmneabyl a 3L 3-neck flask
ecglrl]g rgﬁ %E_) ¥rop t%lﬂ%% gﬁFe(lq%one‘svh Icg‘o e(ﬁow pA Sgotﬁt}gg Icg? sodlum nitrite

idine as a light yel 5 Procedure C
(A onme in/itater (236HTdiouss s Hleri pyHeImE s Vi gtitsed for % hr. and

HER Al Aoy '@ﬂgotassmm iodide (130 g, 783 mmol) in water (520 mL) was added dropwise over
¥ 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;5,03 (2x 500 mL),
dried (N2,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 Nj, 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 Nj. 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 IN 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 minol, 60% yield)

which was used in the next reaction without further purification.
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4-chloro-3-(pyridin-2-yl)aniline as a light yellow solid, which was used

her purification. Procedure D was performed ysi
WO HE] Yigurtner p P ‘bg%
\A/%I Sporo- -(pyridin-2-yl)aniline (40 mg, 0.2 nmrol). The cru [}gi [)r(()esé?éhzg4

was purified by silica gel chromatography (15-60% ethyl acetate/hexanes)
to yield N,N--(4-

4- cgﬁ%k%@@yémrﬁ'@?r)%ﬁfll)%ﬁazé‘)(b@{é 6tﬁk§|lﬁ%ﬁag1®ﬁ’%yd)rs§eﬁaemwmtomr(esa}rp), and
rooxamide as an olly resiau %

RIS KR TS B0 WA Xsm‘"ﬁ}’ﬁiuza}mm

EtQHOTH. §hiitel, vidd)plac6Bipna 403G 1)) FaBiragd hﬁdi)qd?tcsqomm Bielpolutdn (was stirred at

1 dd
R T B (T Wi o g0t o

ane NGk solrgien 4164, i1 oAl e 2600y Wmﬁwwg% with
Et@%%oti@onmgeswedadmm St &@ddlaaam@xyummymhlomjamsrm@ solution was

exg%z?i- %ﬁg@g t 23 g} ourg Tgr%c%rl:jgr% (Jveass Vﬁagng £Hheé%9¥ over Na,SO,

exanes o yie

anfl- éham@mrosec@pyruﬁiﬁaaoyl)ﬁn@sﬁ,h)s@lge dffRtAoKyBe i2kiiftie dugpn which was
conbbbita M@ldﬂ—@ﬂ@f@ ﬁ@lﬁ%@@ﬁmllﬁ&@lﬂtﬁghﬁwﬂﬁﬁal 'BUMMIR) as a cream

7 8 i T o e e e s
3. 82 (s 61- 1) MS (QI) 369 (M)+. 25 Example 5
6- érﬁﬁ%&h%-@@@f@l%ﬂ%ﬂgwcmaﬂh@wm iQpg3RNe 2 GakdoXaideL, T9IF was
ad\(/i\é? d%c?pcx)w%g%? 855(?1151%11 !)-ELSC %90%9(3 %r% ne- -yll\lanﬁlne Nl §1 g, 5.93 mmol) in THF (15
mL) at 0°C. The solution was stirred for 10 min., poured into EtOAc and washed with saturated aq.
NaHCO; (2x), and brine. The organics were dried (Na,SO;) and concentrated. 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 (4,

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

=
gNH
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)".

87



10

15

20

25

4-Chloro-3-iodoaniline (2.5 g, 9.88 mmol) was used in Procedure E with
WO 50&9(%'%/Ith|ophene -2- carboxylic acid (1.85 g, 10.8 mmol) ?E%ﬁ;&ofé%'h)%lzs 1
ours. The crude material was purified by silica 5 gel chromatography
(20-100% ethyl acetate/hexanes) to yield 5-Acetyl-N-(4-chloro-3-
Exiagaphieny hidepiens-dritboxdinhteyisid yidierwradinisulfony)benzamide
5-Acetyl-N-(4-chloro-3-iodophenyd thlophene -2-carboxamide (202 mg, 0.5
mmol) was used in Procedure\B with\2-pyridylzincbromide (2.5 mL, 1.25
mmol, 0.5 M in THF). Purified 3 a ge,10 chromatography (10-100%
ethyl acetate/hexanes) to yield 5-acetd-N-(4-chloro-3-(pyridin-2-
yl)phenyl)thiophene-2-carboxamide as a w solid: TLC Rf = 0.19 (50%
ethyl acetate/hexanes);;HNMR (CDCIS3, 4 ys z) 8 8.96 ( bs, 1H), 8.67
(d, 1H), 7.79 (dt, IH), 7.68 (m, 3H), 7.61 (d, 14;4907 58 (d, IM, 7.37 (d, 1H),
7.32 (in, IH), 2.58 (s, 311); MS (QIl) 357.0 (M) 15 Example 6

4 (Nléﬂogm@c I?I‘u ?%%WA@]’W@UG R/ DENER- %rdﬁkd&mmﬁtwt)ﬁ(z mL) and acetic
methy carboxamide CI \N\O Hlx} :%

acig th@ﬁlﬂ?ﬁ-@?&&oﬁ%ﬁﬁ’}ﬁ%&ﬁﬁﬁ%@%ﬁ%‘%ﬁ 5 él meﬁ’hy o (frPn oocrgr%msr()erature

Thmtétet(dxﬂﬁzam all6x32 t2@infondl) hydduwisbutith Phpcengtate Bdogshed with water. The

orga elgggx] \gap Xﬂgcy tﬁrg@(p Qn g&ééﬁ? 2 ko ﬁgla %x%lﬁ‘oﬁéﬂ&)sﬂuﬂéb‘ﬁ%hyc acid.
%Pca el chromatography (5-100% Ethyl acetate/Hexanes) to yield
N-(4-chloro-

Gt meéb&lwms&mmw)@ -(eifidloromethyln onsdbnapigrigitavgd-tabipro-3-

c ea At =81 lbex@nesy e
iR IR e @35? Hhin el ﬁl&M 8 m@e@m lold -

(4?@‘3‘('(3@%[5”7“3983'@?1‘?1@}1 - rpotamptay sy ’b@’y&‘j é“é@? %"%@8

[) 406.1(M)". 80 WO 2006/028958 PCTIU82005/031284 Example 7

Exané%}] ‘}B'Or L%'i“%“% m%w@ﬁﬁ&%@)w' eBisfiifkayoneatin

yIpyri |n carbo mlde

Cl

Zas
o]

HN

General procedure G was performed using 4-(ethylthio)benzoic acid and 4-chloro-3-(pyridin-2-
yDaniline to produce N-(4—ch10ro~3-(pyridin-z-yl)phenyl)-4-(ethylthio)benzamide.

A solution of N~(4-chloro-3-(pyridin—?.-yl)pheny1)-4-(ethylthio)benzamide (40 mg, 0.11 mmol) in
MeOH (3 mL), cooled to 0° C was treated with oxone (133 mg, 0.22 mmol), and the ice bath was
removed. After 1h of stirring, the reaction mixture was concentrated, and the residue was
dissolved in ethyl acetate. The organic solution was washed with water, dried (MgSO,) and
concentrated. The crude reaction mixture was purified by reverse phase HPLC to yeild N-(4-
chloro-3-(pyridin—Z-yl)phenyl)-4-(ethylsulfonyl)benzamide. MS (Q1) 401.0 (M)".
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WO&%"@i@éﬁ’ﬁﬁg 0.34 5 mmol) was used in Procedure B with ¢ty

HN N CF3
N(4-Chloro-3-iodophenyl)-6-(trifluoromethyl)-2- methylpyrl%ln -3-C bsoé?zs
4-methyl-2-pyridylzinc bromide (1.7 mL of a 0.5 M in THF). Purified by
ExaitigR gel chremainrapiod-3 ity ydphiaybdidmed) onjidhethyl)
N-(4-chloro;3- %
methylpyri i -Hﬁphenyl) 6- (trlflu?romethyl) -2-methylpyridin-3-carboxami
de as a white solid: TLC Rf=_0 23\35% ethyl acetate/hexanes); 'H NMR
(CDC13, 400 MHz) S 10.62(bs)-K 12 (dd, 1H), 7.89 (d, 111), 7.58 (d,
1H), 7.47 (m, 314), 7.18 (d, T14), 6.89,(d,AH), 2.62 (s, 3H), 2.38 (s, 10
311); MS (QI) 406.3 (M)". Example g"
5-Acetyl-N-(4-chloro-3-(5-methylpyridip henyl)tlriophene -2-carboxa
mide C1 O'c' 0 HN-SS
5-Acetyl-N-(4-chloro-3-iodophenyl)thiophene-2- garboxamlde (203 mg, 0.5
mmol), was used in 15 Procedure B with 4-methyl-2-pyridylzinc bromide
(2.5 mL, 1.25 mmol, 0.5 M in THF). Purified by silica gel chromatogra(pd 44
Geaaal ows sy CatstatsPdcteatrisled (RGBT PRRAIN LA ChiRsrogaere acid “and 4-
cHRRIMpNSIFE 3 pbtenyRin ippberneRleaboxaihitelaeaigieoW)gokdy FECBOC-

Rf= 0.25(50% et tate/ 252 wator
arpinong 1)8% : Q%/ S gg% (%?&%%Q%OEIMSM%(Q%)%%%teﬂQQ Wz@ﬁ@( 0\?3 ¢

fot ) o fescwtm@ HEiS Yl S R BEOR G
(R&IME2006/034id84 Example 9
N-(4-Chloro-3-(4-methylpyridin-2-yl)phenyl)-6-(trifluoromethyl)-2

methylpyridine-3-carboxamide CI -N 0 HN CF3 Procedure B was
Z-plgimrhﬁé@cmmp -3-(pyridin-2-yl)phenyl)-4-(aminomethyl)benzamide (80 mg, 0.20 mmol) was

D=6 HorB-isdanhen st wilasomeoyi))2 parethitipyebiidec43 mg, 0.47 mmol),

and sodium triacetoxyborohydride (125 mg, 0.59 mmol). After stirring for 16 h, the solvent was

evaporated and the residue was dissolved 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-y1)phenyl)-4-((dimethylamino)methyl)
benzamide. MS (Q1) 400.0 (M)

Example 22 N~(4~chloro-3-(pyridin—Z-yl)phenyl)—G—(morphoIinomethyl)pyridine-B-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 ethy! acetate, washed with saturated aqueous NaHCOs, dried (MgSO,), concentrated
and purified by silica gel chromatography to yield 6-(bromomethyl)pyridine-3-carboxylic acid.
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5 3-carboxamide (440 mg, 1.0 mmol) and 4-methyl-2-pyridylzinc bromide
(5 mL of a 0.5 M solution in TIIf). The crude residue was purlfled silica
WO AP raphy (5-100% Ethyl acetate/Hexanes) to yield ¢ /U2005/03
N-(4-chloro-3-(4-methylpyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-
methylpyridine-3-carboxamide as a white solid: TLC Rf= 0,43 (35% ethyl

o ESIRSIANSALU MR (COGI3, AO0MHD) B IR ESIRNET D

111), 7.61 (d, 1H), 7.59 (d, 1H), 10 7.49
desw}veé 2@(sg%’|erfj NS08 1 E‘M)iﬂeExaﬁ‘r{B’f@’“?L‘ti“‘“3“(‘%‘7’\3’!?‘1“’%1"“"g (pyridin-2-
yINhyOplerand-{aaeiaypiridin-2-yl) phenyl)-3,5-dimethylisoxazole-4- CI -N
O HN /1N carboxamide 0 15 4-Chloro-3-iodoaniline (1.01 g, 4 mmol)
was used in procedure E with 3,5-dimethyl-4- |soxazolecarboxyllc acid
6-(orgBsngtiavrbighiorsé- (mfgélﬁza@ohwg AR P B AR AR (5T
Dﬂfédmmt))aieatscﬁnﬁ@r OVEIINIH. (Tmemrmde hedttiioreavdenpuasiiedcbyisitidaand the

crggg rgsidue gmato ??ek%li)g revgrsc {;9%%@@4%@@3 (pyrldm-2~y1)phenyl)

ro-3- 10 eny isoxazole-4-carboxamide as a
6Mntehsbn@in%@ymw@ﬂén%°§?ﬁé%@rf DA R Mdimethyl-NN_

(4-chloro-3- |odophenyl)|soxazole -4- carboxamlde (190 mg, 0.5 mmol) and

I2 d rom ( ; mide
’é‘?‘f?ﬁ%%actlo J’W%%) purbfpgdl S|2|125 eng ?g%latogr ygIEABH%OO% t{%%/l% '

acetate/Hexanes) to yield

henyl)-3,5-dimetlylisoxazole-4-carbox

; =0.43350% ethyl acetate/hexanes); IlI
NIVIR (CDC13, 400 MHz) 8 8.52 (b§Nl 7.68 (in, 2H), 7.48 (m, 3H),
2.70 (s, 314), 2.49 (s, 3H), 2.21 (s, 311) (Q1) 342.3 (M)+. 82 WO
2006/028958 PCT/US20051031284 Ex le 11

N-(4-chloro-3-(pyridin-2-ylarnino)phenyl)-6-(tri "br,gmethyl) -2-metbylpyridi
ne-3- carboxamide Cl HN \/ N

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-(bromomethy1)—N—(4-chloro-3-(pyridin-2-y1)pheny1)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)methylybenzamide. MS (Q1) 416.3 (M)".

Example 24  N-(4-chloro-3 ~(pyridin-2-yl)pheny1)-6-((4-methylpiperazin-1 -yDmethyl)pyridine-3-

carboxamide
Cl
/
\ N 0
HN
74 \N
N [\
./

90



10

15

20

25

O C~/NHN N-5CF3
N-(4-Chloro-3-iodophenyl)-6-(trifluorometlryl)-2-methylpyridine-3-¢
Woﬁ?éféo@(‘% mg, 0.5 mmol), 2-aminopyridine (40 mg, 0.42 %E#%@{%oo%/r&%ﬁ
potassium t-butoxide (66 mg, 0.59 mmol), Pd2(dba)3 (20 mg, 0.21 mmol),
dppf (24 mg, 0.042 mmol) in toluene (2.1 mL) were heated to 100 C for
6- %r@mgrﬁé(tﬁyl b\ﬁ(@gkﬁ - y{"ﬂﬁi@ﬁ@— ﬁﬂe@)&ﬁﬂ%%ﬁ%ﬁkﬁﬁk@,Jﬂﬁeﬂﬁﬂolved in 1
hrough celite, washed with 10 et I)xll acetate, and concentrated. Putglf{e(fl dthe
g VS EpSEe HPLC 1 St R R oarBes - (5 Rff LR Wes concentrated, an
crydarairmpphanylyifetifluoram ethyd) FRDGethylgyriditelBooaioxadiideyhshgnyD-6-
white solid: IH N 389 MZh . 133393 vy,
e Gt g PR ol
(t, 111), 6.88 (d, 1H), 2.75 (s, 3H); MS (QI) 407.0 (M)me. 15 Example 12
Exblrfifte I310r 04 RysieiipiRort)pie pivt) ol B-Mthlylpiparaupiinib-gtyDphictig t@azamide
carboxamide ct \N\/0 HN N 2 Procedure F was performed using
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50 20 mg)
and N-methylpiperazine/fut (0.5 mL). The crude reaction was
purified by reverse pha yield
N-(4-chloro-3-(pyridin-2-y1)phen 4-methylpiperazin-I-yl)pyridine-3-
carboxamide as a white solid, MS (Q 8.4 (M)'~. 25 Example 13
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6- utylamino)pyridine-3-carboxami
de 83 WV 2006/028958 PCT/US2005/0 N/N__

o/

6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide (85 mg) was
dissolved in DMSO (1 mL) and stirred for 1 h with N-acetylpiperazine. The reaction mixture was
concentrated, and the crude residue was purified by revered phase HPLC to yield 4-((4-
acetylpiperazin-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl) benzamide. MS (Q1) 449.1 (M)".

Example 26 N-(4-<;hloro-3-(pyridin-Z-yl)phenyl)—4-(thiomorpholinomethyI)benzamide

Cl

HN
N 5
/

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 oy,

Example 27  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(morpholinomethyl)benzamide
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HN Procedure F was performed using
N-(4-chloro-3-(pyridii-2-yl)phenyl)-6-chloro-3-cerboxamid
Woﬁgfi’i@ﬁ%ﬁﬁropylamine in butanol (0.5 mL). The crude reac%é?%)v%%%é@%?gé
by reverse phase I-IPLC to yield
N-(4-chloro-3-(pyridin-2-yl)pherf{()-6-(isobutylamino)pyridine-3- 5
carboxamide as a white g0l [) 381.1 (M* Example 14
N-(4-chloro-3-(pyridin-2-yNpkien -marpholinopyridine-3-carboxacnide
cl \NOHN\W N~ 10~0O Proced
N-(4-ebloro-3-(pyridin-2-yl)phenyl)-6-c
morpholine in butanol (0.5 mL). The cr
reverse phase HPLC to yield \/
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-morpholinopyridine-3-carboxamide
as a white solid. 15 MS (Q1) 4013 (My. Example 15
+-GréRRRTIRRING)-Bhidochiprada-(eybistienP)yphmid 5o ed- dasblusdiniPMSO
( %}Ié éty lé't'i\xl'réél}loﬁ {\lhlib'tg 9n08r4h\c/>Y196299@6 (Qa%ﬁgé fhiefat %&Q?%QQ&!&Q&%@& the crude

cedure F was performed usin ) .
re:im(a-@ﬁmm&é‘é?ﬁyﬁwiﬁezessr)pﬂ?@ﬁyg@-{%hFBréfl%lﬁcé%%ﬁ%ﬁﬁ{fd%“@’@dmﬁjyé?ﬁbenyl>‘4'
(oRESRYIRRIEy ilbiisanet. LSl 1 oBhgatide reaction was purified by

reverse phase HPLC to yield

6-(benzylamino)-N-(4-chIoro-3-(p¥ridin-2- z(gher]y_l)pyridine-3-carboxamid
E@mmzﬁmité\f-@g@l@pﬂ@r@wlﬂ.ghw}é ipfsidiadyhmethyDbenzamide

N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(phenylamino)pyridine-3-carboxamid

€ cl

was performed using
3-carboxamide (50 mg) and

eagtieg was purified by
N o]

Zan
O

HN

()

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-ylmethyl)

benzamide o

HN
Z/-\
N N—
A4

4-(bromomethy1)-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 [
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C1H1IN HNQ 10 Procedure F was performed using
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxami
wo &%‘%(ﬂ%égﬁ buta(rp:z)ll (0.5 myL))F.)Theyc)rude reaction was purif?elg?(ci(lgf?/Sr%&\gc‘g/r@gg4

phase HPLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(phenylamino)pyridine-3-carboxamid
€4 hitg, solid,M$ g )-AR SRS ethyl)benzamide

Exﬁ?f)j%ﬁ,loriﬁé@ﬁ%ﬁé@%%ﬁgk%%%%ﬁgromethy%ig)rr#ethyﬁpyrié?r}]e-?;-
carboxamide a Q/'0 HN N CF3 Procedure C was performed with
1-chloro-2-iodo-4-nitrobenzene (283 mg, 1 mmol) to produce 4- 20
chloro-3-iodoaniline which ‘ sithout further purification.
Procedure D was performed-with £el{loroge3-iodoaniline (225 mg, 0.889
mmol) and 6- (trifluoromethyi)-2-methy
mg, 0/93 mmol, 1.05 eq) at 0 C for 30 mij
purified by silica gel chromatography (2-58%(ethyl 25 acetate/hexanes) to
yield N-(4-chloro-3-iodophenyl)-6-(trifluorome -2-methylpyridine-3-
carboxamide as a white solid. 85 WO 2006/028958 PCTIUS2005/031284
Procedure B was performed using

Prdbddin€ tot@s3viadop henyly-BOCiH eromeatilyy)ydenzoic acid (48 mg) with 4-chloro-3-
methylpyriduie-3-carho ' ; : Itha2- ) i ini

O e B E Aoy R o Rt S TGATRL) contining

rasR RS (20 dD TP FRATAE StETR SRA RS REYREILP Kie1d 4-(aminomethyl)-N-

(44N @ tiainivh ghyt)sveimahide(trifluoromethyl)-2-metlrylpyridine-3-carb

oxamide as a yellow

idine-3-carbonyl chloride (237
s. The crude residue was

4-(aminomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (80 mg) was dissolved in DMF (5
mL) and treated with AcOH (10 OL), paraformaldehyde (48 mg), and sodium
triacetoxyborohydride (125 mg) 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 (M)".

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

benzamide .

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 (M)*
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5 solid: TLC Rf=0.28 (35% ethyl acetate/hexanes); TLC Rf= 0.28 (35%
ethyl acetate/hexanes);H NMR (CDC13, 400 MHz) 8.88 ,
WO 2409928985 (dd, 111), 7.74 (m, 4H), 7.52 (d, 111), 7.22 (m{’%iri%%%“zg"}??ég

3H); MS (QI) 392 (M)'. An alternative synthetic procedure is as follows.

759 (435 mmol) of 2-chloro-5-nitroaniline was 10 added to a solution of
Exmg?e%oo M anghopnG-Ruibieaeld (60 Mok PAr3isBro0ak tiasknide

equipped for mechanical stirring, The solution was cooled to 0 C and a

solution of sodium nitrite £34.2 9=496 mmol) in water (130 mL) was added

slowly. The mixture was §tirrgd=r %2 hr. and then a solution of

potassium iodide (130 g, \in Water (520 mL) was added

dropwise over %2 hr keeping the tempg ure below 15C. The solution

was stirred for 2 hr, then extracted with FtOAC (3 X 500 mL). The

combined organic extracts were washed Wi _l§’a'f.\%la25203 (2x 500 mL),

dried (Na2S04), and concentrated. The crglde Yadide was dissolved in hot

iIPrOH (500 mL) and hexanes (200 mL) were added. The reaction was

allowed to cool with stirring and the product was collected by suctjon
PriipgdiioAlates perfprnes 40 e@lﬁbr%P&?F@&&#F@%B’ﬁ“(@i%aﬁﬁ‘i‘n%ﬁﬁhﬂ%}&h%{l% f§rgoduce
4-BrbifRsineaeRzsme Bsia dighttach oryspatiife bplielcRE e HPLC.

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
Prsed2e G WetspdoGenmls FORrhetingaelBaortiendein figh Wik tlyessgyridin2-
yIEAN2 for Yl ., theyRiR 3N 1BEg0-0-Byridiet-anthEg(PRIA)6rB SRSy fony])-
b 0.7 mﬁlnég @?&gﬁ%ﬁinsed in with several mLs THE and the solution

RRLENEEd 161 fuirther 25 10 min before heating to 60C under N2.

The reaction was complete by TLC in -8h, cooled to RT, and poured into
Efhrhple XU QL GBIQAC/RRNINAQIIHERD- B )mbisotiojiiohmwhbstimeddor
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 sptie mbined aqueous layers were
backextracted with Et20 ({ X4 : Tglis was used to suspend the
crude product, 30 which was extractggith IN HCI (1 x 200 mL, 3 x 100
mL). The combined aqueous extracts wore cQ;glid to OC, diluted with

0

EtOAc (250 mL), and made basic with IQN Ka®H (100 mL). This solution
was separated, the aqueous layer extracted wi OACc, and the
combined organics were dried over Na2S0O4 a harcoal with stirring.

Pl REHIOR }S‘é%lﬁﬂ%%rﬁ)dqmﬁwg@ﬁﬁ%guﬁ&@dmEfﬁﬂexdiﬁQrﬁ(@doﬂlﬁéQo produce
4-chloro-3-(pyridin-2-yl)nitrobenzene (2.479, 10.5 mmol a%ofﬁpxﬂgld) 35
3WH%H“WH’§%€§‘H‘WPB’?¥H’€)?H%§B{F%W |ﬁ%ﬂ§%‘? it eﬁsﬁr?ﬁcaetlon. ‘

Procedure G was used to couple 3-(morpholinosulfamoyl)benzoic acid with 4-chloro-3-(pyridin-2-
ylaniline (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-ch10ro~3—(pyridin—Z-yl)phenyl)~4-[(2—hydroxyethyl)amino]sulfonyl]-

benzamide

94



10

15

20

86 WO 2006/028958 PCTIUS2005/031284
4-chloro-3-(pyridin-2-yl)nitrobenzene (1.47g, 6.26 mmol) Wﬁﬁ@@% 51%14
(3 R

WO 200613885835 mL), and the SnCh (3.87g; 20.4 mmol) and cone.

were added and rinsed in with a further 5 mLs EtOH. The solution was
placed in a 40C oil bath and h€kted to 60C. The solution was stirred at 5
60C for 1 % hr., cooled tp R} 'Iuted with 1 N HCI (100 mL). This
\ N PICI solution (100 mL:150 mL) and
extracted. The aqueous layer was 'tluted with EtOAc (250 mL), cooled to
0C, and made basic with 10 N NaOH (30 WL). This solution was
FQrganics were washed with brine
and dried over Na2S04 and charcoal. Si#6{idHi filtration through celite
gave a clear colorless solution which was 10 conggntrated to yield
4-chloro-3-(pyridine-2-ylaniline (1.21g, 5.93 rrunol, 94% yield) as a cream
colored crystalline solid which was used in the next reaction without )
Préaetoer PuNficatioforn@dtidtoroln etiighjomrréipyiihsreiite 25i arib rifhanclamine to
pr&RSYide (888 fhPlummey) i dnlact Hhsias apidert dlogpyviass ishase HPLC.
solution of 4-ehloro-3-(pyridine-2-yl)aniline (1.21g, 5.93 mmol) in THE (15
15 mL) at OC. The solution was stirred for 10 min., poured into EtOAe and
Prucadire dGvithss atedate deaepleNb OB hyitamnd baeio repithedthydrehloro-3-
(&Eh‘%ﬂi&'@%ﬁ%) 3¢ conggntraied. Thecrusepeadie s WRsEHSReREa -[(2-
IPrOAC/Et20 (10 mL, 1:1), stlrge%t %S: fg \5%\%* and collected by suction
h)’ﬂfﬁﬁ?f}ﬁd%%}fmﬁmy}]’be amide. (QI) 431. .
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(trifluoromethyl)-2-methylpyridine-3-
B 9>§§m'C&@.&z09écgo-5@%@@%%%mequ%&p&ﬁﬁﬁmham&a.o.28
(35% EtOAc/Hex); 20 'H NMR (CDCI3, 400 MHz) S 8.88 (bs, 1H), 8.41 (d,
IH),'7.96 (dB"EAHII 74 (m, 411), 7.52 (d, 1H), 7.22 (m, 1H), 2.75 (s, 31);
MS (QI) 392 (M)'. Example 18°
6-(2-hydroxyethylamino 4- o-3-(pyridin-2-y|)phenyl)pyridine-3-
carboxamide 01 \N\ O (\ \ 5 140 Procedure F was performed

using N-(4-chloro-3-(pyridin-2-yl) l)-6-¢hloro-3-carboxamide (50 mg)
and ethanolamine in butanol (0.5 mL) le reaction was purified by
reverse phase HiN

\on

Procedure H was performed to couple 3-(chlorosulfonyl)benzoic acid with ethanolamine to

produce 3-(2-hydroxyethylsulfamoylbenzoic acid which was purified by reverse phase HPLC.
Procedure G was used to couple 3-(2-hydroxyethylsulfamoyl)benzoic acid with 4-chloro-3-
(pyridin-2-yD)aniline ~ (42 ~mg) to  yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-[(2-

hydroxyethyl)amino]sulfonyl]-benzamide. MS (Q1) 432.0 o)*,

Example 36 N—(4—chloro-3-(pyridin-2-y1)phenyl)-3-(4-morpholinylsulfonyl)-benzamide
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HPLC to yield

6-(2-hyd th ino)-N-(4- -3-
WO&%&{{ ydroxyethylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3

ER3Mide as a white solid. MS (QI) 369.0 (M)+. 30 87 $2005/031284
2006/028958 PCTIUS20051031254 Example 19
N-(4-chloro-3-(pyridin-2-yl)pherl)-4-(trifluoromethylsulfonyl)benzamide CI
N\/O HNOO F30~4- '
mmol) was dissolved in wate
with potassium permanganate (711N
5 The reaction was allowed to stir for 1¢ ﬂ\)g%@d with ethyl acetate and
washed with water. The organic layer was-dried-MgSO4) and
concentrated to yield 4-(trif|uoromethylsulfone@%oic acid. General
procedure G was performed using 4-(trifluoromethylsulfone)benzoic acid
and 4-chloro-3- (pyridin-2-yl)aniline. The crude reaction mixture was
purified by reverse phase HPLC to yield N 10
PrédedioFby@s pyriemsz (1) prieia A ehirmutbearhbemy s A B APsTae fvpeoduce
3—@@&%@[3%&%17051&%&1@9}662&10 acid which was purified by reverse phase HPLC.

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)benzamide C\i/ -N O

HN O P 15 General procedure G was performed using
Prdogéutey Bhivybesedoie emiplapdNnsisheipspyemmienoyhemrie wedrgttahloro-3-
® {ﬁfcﬁk%?ygf%{@yriq(;n(ggyl)lnhg)nyl)ltﬁ-(q,ﬂayithioyt(emawﬂdide(pﬁriﬂmlammahyl)—3—(4-

-(4-chlorq-3-(pyridin-2- -4- thio)benzamide (40 mg, 0.11

m ‘31ﬂﬁugﬁlﬁ%ﬁaﬂglﬁ%ﬁagﬂgﬁgﬂb&%&ﬁWas) treated With( oxon% (133

mg, 0.22 mmol), and the ice bath was
Example 37 2—chloro—N~(4~chloro~3—(pyridin—Z-yl)pheny1)~4~(methylsulfonyl)benzamide

cl

AN
O

HN

Cl

Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 2-chloro-4-
methylsulfonylbenzoic ~ acid to  produce 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-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 HCI salt is washed with
EtO (or alternatively with MTBE). This material is freebased using EtOAc/aq NaHCO; and the
organics are dried and concentrated to the solid freebase. This material is then crystallized from
acetone:EtOAc (80:20, approx 10mL/g) which is then finally recrystallized from hot slurry of
iPrOAc. 2-chloro-N-(4—chIoro-3-(pyridin-2~y1)pheny1)~4—(methylsulfonyl)benzamide HCI1 salt may
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removed. After 1h of stirring, the reaction mixture was concentrated, and
the residue was dissolved in ethyl acetate. The organic solution was
WO gefietiRith water, dried (MgS04) and concentrated. The AR Rt TSH
mixture was purified by reverse phase HPLC to yeild N-(4-
als€ BOBR3H Y fitlfisEHyl) phasn fhidw(@t by | Sutonipd beitiz 8 b &aOis (auliaoid to 11)

4 25 WO 2006/028958 %QLTSZOO5/031284 Example 21
ané )[ﬁ Cgﬁrlrcl)r(% 3- py?fgln -yl)phenyl)-4-((dimethylaminb)methyl)

benzamlde C \N\/O HN CIN 5 General procedure G was used to
couple 4- (BOC aminomethyt) -2-chloro-benzoic acid and 4-
3-(p Danilir 194 ; idine-3-

S B N e o R 1y Dpidine
ammometl?ﬂﬁb@ﬁ?é?nide with . The crude reaction mixture was treated to
TEA and trace water for 1 h prior®to concentrating to dryness to yield
2-chloro-N-(4-chloro-3-(pyridin-2- enyl)-4- (aminomethyl)-benzamide.
to 2-chloro-N(4-chloro-3-(p idih-228 heryl)-4-(aminomethyl)benzamide
(80 mg, 0.20 mmol) was dissolved inH (5 mL) and treated with AcOH
(10 uL), paraformaldehyde (43 mg, 0.47 mmy}), and sodium
triacetoxyborohydride (125 mg, 0.59 imnol=After stirring for 16 It, the
solvent was evaporated and the residue wasNdigsolved in ethyl acetate.
The organic laver was washed with 1 N 15 S im hydroxide, dried
(MgSO04) and concentrated. The crude product was purified by reverse

. phase HPLC to produce
Praemher@-wagmu|mooap¢pw@ﬂnr@@f[mnémyz)ywdim &88yR@nmne Yimlthg.4-triazol-

10 ﬁ{ﬁ‘égﬁo%&ﬁé)aéﬁ% &Mﬂce@sm@&@?—(pymdm—}yl)phenyl) 6-(1H-1,2,4-triazol-
-(4-chloro-3-(pyridin-2-vl en%l%-((il\-d(morpholmometlryl)pyrldlne -3-carbox

h
1- bl}ﬁyalgme-ﬁ(garboxamwe MS 1) 3

Example 39 N—(4—chloro-3-(pyridin-Z—yi)phenyl)—é’:«[(dimethylamino)sulfonyl]-benzamide
Ci

/
\N 0
HN

15 \

Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 4-
[(dimethylamino)sulfonylbenzoic ~acid to produce  N-(4-chloro-3-(pyridin-2-yD)phenyl)-4-
[(dimethylamino)sulfonyl]-benzamide. MS (Q1) 416.0 (M)*.

20
Example 40 N-(4-chloro-3~(pyridin-2~yi)phenyl)~5-(methy1sulfonyl)thiophene—Z—carboxamide
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Wog\ﬂ%/%%%ﬁ%ylperoxide (18 mg, 0.07 nmrol). The reaction miXx

10

15

20

(el r iR RS IR EPRTAY
(N EsEophBéo iRt eC terboatiuide. NIFAQNIS BYPYridin-2-yl)phenyl)-

HN \N N O 20 6-methylnicotinic acid (100 mg 0.14 mmol) was dissolved in

10% AcOHlbenzene (I mL) and treated with NBS (117 mgc?ragzmmgll)zm
ure’'was

heated in a sealed microwave reactor at 120 C for 1 min. The reaction
mixture was 25 diluted with ethyl®4cetate, washed with saturated aqueous

WO 2006/028958 PCT/US2005/03128
6-(bromomethyl)pyridine-3-carboxylic aci
4-chloro-3-(pyridin-2-y1)aniline as describéd ik general procedure E to
yield 6-(bromomethyl)-N-(4-chloro-3-(pyridin-2Me
yl)phenyl)pyridine-3-carboxamide. 5

pedsiRERMemesiv)-Nsi-ehlorgsse(Putiginre-yRhamdpyidie-3@arbaypmie  s-

e was dissolved in DMSO (1 mL) treated with marpholine, (33 ulL) for.L.h. . .
e e AL R DR e

6-(morpholinomethyl)pyridine-3-carboxamide. MS (Ql) 409.3 (M)+. 10
Example 23

Emﬂi@cﬂoroz‘éﬁﬁpﬁﬂlﬂiﬂﬁ@W%W&iﬁ}%ﬁ@'ﬁmﬁ{%ﬁmﬁ’gﬁlrznmeﬁiﬁf/I)benzam

ide NOHN NH ~-N ND 4-(bromomethyl)benzoic acid was coupled to

4-chloro-3-(pyridin-2-yl)ani @- ribed in 15 general procedure E to
yield 4-(bromomethyl)-N-(4~ehloro- yri gui-2-yl)phenyl)benzamide.
4-(bromomethyl)-N-(4-chloro-3-(pyridit: 4
was dissolved in DMSO (0.5 mL) and tre4

Procedure G was used to couple 4-chloro-3-(pyridin-2-yDaniline (30 mg) and 4-
carboxybenzenesulfonamide to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(aminosulfonyl)-

benzamide. MS (Q1) 388.0 (M)".

Example 42 2,6-dichloro-N-(4-chloro-3-(pyridin-2-ylphenyl)pyridine-3-carboxamide

cl
/
\{ 0
HN cl
7 N
ol

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)phenytpyridine-3-carboxamide. MS QD
378.1 (M)".

Example 43 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
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min. The reaction mixture was concentrated, and the crude residue was
purified by reverse phase 20 I-]PLC to produce pure

WO RISt 0-3-(pyridin-2-yl)phenyl)-4-((pyrimidin-2- PCT/US2005/031284

ylarnino)methyl)benzamide. MS (QI) 416.3 (M)' Example 24
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((4-methylpiperazin-I-yl)methyl) pyridi
ne-3- carboxamide C/'p HN\ -N d&N N 25 ~-~ 90 WO 2006/028958
PCT/CUS2005/031284 =
6-(bromomethyl)-N-(4-chlor ,( yr 2-y)phenyl)pyridine-3-carboxamid
e was dissolved in 1 mL of DMSO andhstigted gor | h with
N-methylpiperazine. The reaction was c%rated, and the crude
residue was purified by reverse phase }PL yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6 5
((4-mel:hylpiperazin-l-yl)metlryl)pyridine-3-carboxamide as a pure product.
ProdS @I 422 Sedvy pmmgp@%’,’»-(pyridin—Z—yI)aniIme (50 mg) and 2-chlorobenzoic acid
to éfé&%a@Q?JMLH@@E@Z&i&ﬂ@%ﬁ&k&ﬂ%@ﬂh@ﬁﬂg@&ﬁ@&dﬁs 200 phehy))™.
enzamide a"N/0 HN-YVNO 10
6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl) pyridine-3-carboxamid
Exeri86 fdg) Was!-diksoldiin DRt Speryhtd: rideerdrihoxnide
N-acetylpiperazine. The reaction mixture was concentrated, and the
crude residue was purified by revergd phase HPLC to yield 4-((4-

acetylpiperazin-1-yl)metlryl)- -chlera-3-(pyridni-2-yl)phenyl)
benzamide. MS (Q1) 449.1 ( )4;\{ o
HN F

7 N

Procedure G was used to couple 4-chloro-3-(pyridin-2-ylyaniline (50 mg) and 2-fluoronicotinic
acid to produce N—(4~ch10r0-3-(pyridin—Z-yl)phenyl)—Z-ﬂuoropyridine—?»-carboxamide. MS (QD
328.1 (M)".

Example 45  N-(4-chloro-3 -(pyridh1—2-y1)phenyl)-3-methylthiophene—2—carboxamide

Cl

O

Zan

HN
S
/

=

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 o)™

Example 46 2~chloro-N-(4~ohloro-3-(pyridin-z—yl)phenyl)-5~(methylsulfonyl)benzamide
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15 Example 26

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiomorphol
WO SPUOTPFN N Jp)éo -yl)phenyl)-4-( rpho momethyc)b/%g%(% /d £ o2

4- (bromomethyl) -N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (85 mg)
was dissolved in DMSO (1 mL) @nd stirred for | h with thiomorpholine.
The reaction mixture was gongentrated, and the crude residue was
purified by reverse phase N llﬁC toyfeld o

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4&N omorgholmomethyl)benzamlde
MS (QI) 424.0 (M)+. 25 Example 27

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4- %m ollniasnethyl)benzamlde 91
WO 2006/028958 PCT/US2005/031284 C\N\/O HN I\"-NOv

4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phanyl b
PropedsittissBlvetpin IMSOIY1 ﬁﬂ_)’(rgna“scﬂ?lli’é?igré?yf‘ ke q‘ﬁﬁol%?g hpioro--
(d@@éﬁ@&ﬂfmywﬁms sancentraiedyan dzhmmmﬂd%ch@m&émrpbmﬁglmyl) -5-
( “E z)%hase HPL gwg% 55’( hloro-3-(pyridn -2-y1)phenyl)-4-
m€m8

enzamlde MS'(Ql) 408.4 (M)'. Example 28
N(4-chloro-3-(pyridin-2-yl)pheny1)-4-((piperidin-l-yl)methyl)benzamide C1
E,[éln;pfl@ﬁ N Atk ohldo-3-(pyridin-2-yl)phenyl)-3-(methylsulfonyl)benzamide
4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide (85 mg)

was dissolved in DMSO
HN—j
(@]
W_o
ST
Me

Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline and 3~(methanesulfonyl)benzoic
acid to produce N—(4—chloro—3-(pyridin—Z—yI)phenyI)—S-(methyIsulfonyl)benzamide. MS (Q1) 387.2
)"

Cl

Example 48 2-amin0-N—(4-chloro—3-(pyridin-Z—yl)phenyl)pyridineG—carboxamide

cl

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—ohlor0—3—(pyridin-Z-yl)phenyl)pyridine-S-carboxamide. MS (Q1)
325.2 (M)".

Example 49 N—(4-chloro-3-(pyridin—2-yl)phenyl)-4-methoxybenzamide
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(2 mL) and stirred for 1 h with piperdine. The reaction mixture was
concentrated and the crude residue was purified by reve

%’8?39@ (4-chloro-3-(pyridin-2-yl)phenyl)-4- 15 ;%%Qf},%‘g,&'ﬁ'gf
((plperldln 1-yl)methyl)benzamide. MS (Ql) 406.4 (M)+. Example 29

N-(4-chloro-3-(pyridin-2-y1)phenyP4-((4-methylpiperazin-I-yl)methyl)
benzamide C1 \N\/0 H @.a Q
4-(bromomethyl)-N(4-chloro>3{pyriehir-2-yPphenyl)benzamide (85 mg)
was dissolved in DMSO (1 mL) and stif [ [ [
The reaction mixture was concentrated,
purified by reverse phase HPLC to yield

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4- ((4-meti¥tpiperazin-1-yl)methyl)
benzamide. MS (QI) 421.3 (M)". 92 WO 2006/028958

PCT/H%.%ooaosdlgsgougy% ll%r§9,

Prﬁe idin-2- l)amhne and 4-methoxylbenzoic acid to
ro-3 pyrldln

l’
(dlme ylamln o)methyl)benzamide
A O N KPS BN 3@3 brwbensanit Ejlgﬂ RETED!

BOC-4-(aminomethyl)benzoic acid (48 mg) with 4-chloro-3-
d| -2-y n|I|n 35 mg). The cr I ture was treated with

E"(feg%\ ( mL) con |$1§|(ngl:|51 trcgg:e( Fﬁ%%z%%é%%v%gﬁgr%@% h. The reaction

mixture was concentrated to yield 4-(aminomethyl)-N-

(4-chIoro-3-(pyridin-2-yl)phenyl)berﬁ?amide. 10

4-(aminomethyl)-N-(4-chIor rdirg-2-yl)phenyl)benzamide (80 mg)

was dissolved in DMF (5 mR-gnd theated-with AcOH (10 L),

paraformaldehyde (48 mg), and sodlumHtria yborohydride (125 mg)
for 16 h. The reaction mixture was concentratéd, and the crude residue
was dissolved in ethyl acetate and washed with 1 N sodium hydroxide,

A%QI%QOM§%))M% ﬁ%ﬁ@ﬂfé@gmﬁﬁ@e ¢roglenproduaimasinelities] @ymL) was

reverse phase HPLC to yield N-(4-chloro-3-
treated with 1-benzyl- 2—th10urea (90 mg, 0.54 mmol). The resulting yellow 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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(pyridin-2-yl)phenyl)-4-((dimethylamino)rnethyl)benzamide. MS (Q1) 365.0
%J/If . Example 31
wo -‘(ﬁ'%fgﬁgfo-&(pyridin-2-yl)phenyl)‘-3-[(2-methylpropyl)ami}ﬁ(cﬂ)g/l!ﬁ%%W)-31284
benzamide C O MN/-\ O/ 20 HN Procedure H was performed to couple
A Sighlososfonylibgiaotemoid avidh(zcatatyl anmielk itovdd@aeel) was treated with
-(seGy Isuylf i ' j ified:
RS b o pen e mece ot o

S b AR DTS, SAFITAR 128 K P greaction v sired Tor 16

h. N’Ié‘l‘e@lliﬂi@ﬁ()n'lﬁxfwriﬁﬁﬂ RbphenypR-§(atate and washed with 0.1 N HCI, 0.1 N sodium
et r aminasulfonyl]- id : '

hy%é@%o%@g%é}% éﬁ”f%%ﬁ%&ggfg‘g %%ga%'c ﬁyM %ag%%léfﬂ (M%§MB and c\%@entrated, and

05/031284 Example _ .
eride(rrepiesrd=chlprgridia. 2 dimetherkpheay hsHarpHe THY S forin s S Raalisation.

HN O jS N\_ 5 Procedure H was performed to couple

4-(chlorosulfanyl)benzoic acid with morpholi pr :
3“29 09%6%%’ |%%2§ﬁ%§ﬁ%§%8’éy 1218%3{1298{1 2%/lvgflﬁﬁc%h vn\%?;? ufﬁ%ddﬁﬁd re\llnersg ¢ hagé ,2—
PYHIPlDCtPYds (e eﬁh%%géﬂ%%ﬁhB%ﬂ’k)ﬁo@%dﬂﬁoéh‘i%afﬂ%ﬁbe fgaction
mBRal W@%a@&'%qﬁf’(mﬂcﬂﬁﬁb&’ Wt lfﬁmoaﬂim@ fanjéedelave reactor. The resultant
sogl-' g&%{é@i%&g&é%?#ﬁég%?%}%%X%\éégﬁéﬁ%%}bqIWL%H!&?IPM%r&Qde and then brine.
THY-(gekitoheys- (pyidiisd 20YBHAe Y- Sopecritrphofiy 461 JoE A anta e tially
pu%ifé&ﬁb@ shﬁ#ﬁ Og%b%ﬁmiﬁlﬁ wasgrperianeredvia satiflehoxyphenyl)-3-(pyridin-2-

-(chlorosulfonyl)benzoic acid with. morpholine to prod .

ylﬁfgfagﬂs%&ﬁ%@?ﬁﬁfaﬁi%ﬁ%ﬁ%o- R e e iy oL eS8 B
Example 52 N-(3-(3,5-bis(trifluoromethyl)phenyl)propyl)-4-chloro-3-(pyridin-2-

yDbenzenamine
Cl

Za

HN

CF;

FoC

A solution of 3,S-bis(triﬂuoromethyl)hydroéinnamic 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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Procedure G was used to couple 3-(morpholinosulfamoyl)benzoic acid
with 4-chloro-3-(pyridin-2- yl)aniline (25 mg) to yield N
WO 2R06[8F8P883- (pyridin-2-yl)phenyl)-3-(4-morpholinylsuifonyl) b BRI
MS (QI) 458.1 (M)". Example 34
3-§4mitam@ dpytigipiRnyiliphenyihd-[(28Bymrd2yethyl) andridisulfohy] 4.0 mmol)
welSHERRIGe PANG, 200/DRRE T IS 20ABIGRAARADIA B3 © A v

IL OH Procedure H was performed to couple . : .
addpd GIBFRINGIAYN BE Aicia SRCVIE SR AIERSHE fb Dot fbmin- then diluted with
pefiai-(HoEEXyeihyis ety benzoic Beichyubick lags pevifdriydendrpshed with

5 et 1?(%?1%;}5& %e%ciré%ﬁi%%ﬁé%%%@gry@gg 1968 ki@l'?srfl)‘;) and concentrated. The residue

roxye enzoic acid with 4-chloro-3-
wa(smmiﬁpd@;yp)igpﬁ{%fég@ m@%tcgg@gpy (99:1 ethyl ether-hexane) to yield 0.8 g, (74%) of
(4 shigsarBr{pyictiinyp pTE MhodfRpane.
hydroxyethyl)amino]sulfonyl]-benzamide. MS (QI) 431.9 (W. 10 Example
35 N-(4-gh|0(o-3-(pyridin-2-y|)pheny| -3-[(2-hydroxyethyl)amino]sulfonyl]-
4-thimedntidereib®amli/ \(100 TN R\ OO Brodddiun s L e E Ty 1
10 bRl eBlongs W0 AP RZDICEOId Withee hanolaineXIF 13 migdusestirred at
iR ARV LA MO SR LRAS
acBi(@- h%owéiwiwﬁ%tﬁ?d?%%m@i@%@vmﬂg Tl YiRg (MeSOy) and concentrated.
THPYridinzR-yhapiline (@rimeg) topgield preparative =~ HPLC ~ to  yield  N-(3-(3,5-

B ARG T b 2oy ozengming,

Example 53 N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-yl)phenyl)-2-methyl-6-

15

(trifluoromethyl)nicotinamide
Cl

FsC Vg
\:N : O

HN A
7 N
CFs
N-(4-chloro-3-(4,4,5,5-tetramethyl-1,3 ,2-dioxaborolan-2-yl)phenyl)-2-methyl-6-

20 (trifluoromethyl)nicotinamide (~ 0.5 mmol) was used in Procedure A with 5-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)".

25

Example 54 N-(4~chloro-3-(5-(trifluoromethyl)pyridin-2-yD)pheny1)-4-
(methylsulfonyl)benzamide
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WO 309¢)2§%9806/028958 PCT1US2005f031284 CI\N\/O

20 Example 36
N-(4-chIoro-3-(pyr|d|n-2-y1)phenyl)—3-(4-morphollnylsuIforé'yl /%%5102%%139284
Procedure H was performed to couple 3-(ehlorosulfonyl)benzoic acid with
piperazine to produce 3-(N-methylpiperazinosulfamoyl)benzoic acid
which was purified by reverse e . 5 Procedure G was used to
couple 3-(N-methylpiperazifios 0 nzegjc acid with 4-chloro-3-
(pyridin-2-yl)aniline (50 mg) to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-(4- mor (nylsulfonyl)-benzamide.
MS (QI) 471.0 (M)+. 10 Example 37
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(m ’d"?ylsulfonyl)benzamlde
Ol -N O HN O O Me Procedure G was used toco ple
Nl:Qﬁ:{ql@q}ng-(f)y,ﬁgﬁmeQay@@mHhé%{ﬁ@m‘g)reimd&bb}@n@l-m{methylsulfonyl)benzamide

(~”1‘%'i&¥l§‘%%ay JIQ o@gdgréo gl%cﬁlﬂuonﬂeﬂi)g 2-bromopyridine (226 mg, 1 mmol).

2-chlor 4 ch oro- -(py r|d|n

PyiféatDistil femsﬁ Bbrm»tﬁmphm@ é@% a@10@/@wwwm@wemymgvtwe¢hloro-3 (5-

(teleabaadhin) by dHCl- Dby follewadhyriiophasiagde sh Dumibd Na®Has (Q1) 455
@)Iution (pH to 11). The resulting precipitate was filtered and vacuum-dry,

rocedure D may also be used to couple 4-ebloro-3-(pyridin-2-yl)aniline
and 2- chloro 4- 20 (methylsulfonyl)benzoyl chloride to produce

2-chlor, ro 3- in-2-yl)phenyl)-4- (methylsulfonyl)benzamide
EWH‘B‘? ?? col éf}e V’gu% %ﬁﬁ Rl 'ﬁgplzﬁéyéél% Y&8vashed with
(tefRofortbtiprinatiivelydwith MTBE). This material is freebased using
EtOAc/ag NaHCO3 and the cl

cl p
A o
HN

7 N

CF,

5-chloropyridin-2-yl trifluoromethanesulfonate (4.12 mmol) was used in Procedure I with
trimethyltin chloride to yield 5-chloro-2-(trimethylstannyl)pyridine. The crude material (~4 mmol)
was used in Procedure K with N-(4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethylnicotinamide (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 R, = 0.48 (25% ethyl acetate/hexanes); MS
(Q1) 427 (M)

Example 56  N-(4-chloro-3-(6-chloropyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
Ci

Za
(@}

Cl HN
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organics are dried and concentrated to the solid freebase. This material is
then crystallized from acetone:EtOAc (80:20, approx IOmL/qg) which is
WOMBHESEI) recrystallized from hot slurry of 25 iProAc. ¢ US20sl0s1284

2chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide
6~ éﬂ@@@lﬁdﬂmﬁyﬁﬁﬂw&a@m&m&a@ﬂ WHAD05E 0348 Prateduvel with

mg}?f tm xl—f%ls ”93%'1 tﬁ[t Ollé)wred&%ﬂtge%d%%ﬂyéthﬁécmdyﬂf%ﬁxal (~4 mmol)

Y*°and Tiitering and vacuum drying the precipitate. 5

wﬁxvam mé’ssemn(ml%wr@ré’ grehyerain-edonprshyitsti£12 4-triazol-1
(DR Ign 3t cARANBTMIAREl. Ciftifed@y kilNael dirohabigdhighPieEd utiey]

G was us dtoc chI ridin:2- I d
L S e
(tMMF@M@Tﬂ)@K@WmM%)Ehé%W} @Mgfzglfﬁ%ﬁ ethyl acetate/hexanes); MS
)yjtbg Ngﬁne -3-carboxamide. MS (QI) 377.0 (M)+. Example 39

-(4- chloro 3-(pyridin-2-yl)phenyl)-4-[(dimethylamino)sulfonyl]-benzamide
CCN/~/0O HN-/ -N) O 15 Procedure G Was used to couple
4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 4-

10 ELQQ&B?@%’?YWN'@Qéﬁwxf&ﬁb(ﬁ%B@%ﬁ%&@ﬁmﬂmz-methyl-s-
N-(4-chloro-3- yrldlnﬂz- % phen
[(dimethylartiBIEams ‘}/’ﬁg ceorl??gmlcfe MS (Ql) 416.0 (M)+.

Ho—(
C\f Q 0

HN
7 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)

15  was used in Procedure K with N-(4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethylnicotinamide (0.17 mmol). Purified by silica gel chromatography (0-40% ethyl
acetate/hexane) to yield N—(4—ch10ro—3-(5-(triisopropylsilyloxy)pyridin-Z-yl)phenyl)-Z—methyI-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 2 mL, 1 M

20  in THF) in THF (1 mL) at 23 °C for thirty minutes, concentrated, redissolved in ethyl acetate,
washed With brine, dried (MgSO,), and concentrated. The crude solid was purified by silica gel
chromatography (0-10 % isopropanol/dichloromethane) to yield N-(4-chloro-3-(5-hydroxypyridin-
2-yDphenyl)-2-methyl-6-(trifluoromethyl)nicotinamide as a white solid: TLC Ry= 0.59 (10% ethyl
acetate/hexanes); MS (Q1) 408 (M)".

25

Example 58  N-(4-chloro-3 -(5-methoxypyridin-2-yD)phenyl)-2-methyl-6-

(trifluoromethyl)nicotinamide
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20 Example 40

WO%& ) 0-3-(pyridin-2-vl)phenyl)-5-(methylsulfonyl)thiop -2
mldée g%vo 20061028958 PCT/US2005/031284 CI\ N Pﬁ?ﬁé@%@%ﬁ
SrO Me Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline

(40 mg) and 5 (methylsulfonyl)thiopRlene-2-carboxylic acid to produce
N-(4-chloro-3-(pyridin-2- yI)Q nyh)-
(methylsulfonyl)thiophene22-c xathide. (QI) 393.0 (M)T. Example

Ifonyl)-benzarnide CI \
N\/O HN O~S1 NHZ O 10 Procedure G yfas®ysed to couple
4-chloro-3-(pyridin-2-yl)aniline (30 mg) and rboxybenzenesulfonamide
to produce N-(4-chloro-3-(pyridin-2-y1)phenyl)-4Xaminosulfonyl)-

g ai]or -:ﬂfﬁ‘-%%rg Qpﬁfﬁgﬁgj@{& ﬁ%%%%@ﬁf"g@rlﬂuoromet 1)mcotmam1de (0.12

0-N--(4-chloro-3-(pyridin-2-yl)phenyl) yr| ine- car oxamid

mpBhOresREed THRNCSPUZRIL HIPFEEUIETES S L SORE GBHes B9 chromatography
(04-mROsm3 {Rysiclie-2nd) anifiak (B0HRIGYrad d ybedivhignddiicdiyiichenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white solid: TLC Ry= 0.57 (50% ethy! acetate/hexanes); MS
(Q1) 423(M)™.

Example 59  N-(4-chloro-3-(5-ethoxypyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
Cl

N-(4-chloro-3~(5-hydroxypyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide (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-
(triftuoromethyl)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— >~<\ \>
FaC— \_{ 0

HN
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acid to produce
2,6-dichloro-N--(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-carboxamide.
Wol\;@s(@fz)%go 378.1 (M) Example 43 PCT/US2005/031284
2-chloro-N--(4-chloro-3-(pyridin-2-yl)phenyl)benzamide 98 WO
N@QQﬁé@ﬁmyﬁﬁifypyﬁﬁﬁ%mn@%-m\emﬂ_—E{Qtﬁﬂu@mbﬁéadmén@nkms (0.12
mrgxgg?v&% CRHR "‘fn415}9g859f§‘£}3¥%ﬁ§'%%%D%ﬁ%‘?o%m%ﬁé‘d Purified by silica gel

lorobenzoic acid 5 to produce .
 chyopplesaaRY- (4-n876-3- AP din2eeiiiasm beridamiddd M ip s 1-(-(2:2.2-
trifMoroethsanRled#d2-yl)phenyl)-2-methyl-6-(trifluoromethylnicotinamide as a white solid:
-cl 3= idin-2- -2F idine-3-carboxamide Ct \ N\
ES R A
4-chloro-3-(pyridin-2-yl)aniline (50 mg) and 2-fluoronicotinic acid to
produce
N-(4-chloros3-(pyridin-2-yDph -2 f idinez3-carboxamide. MS
%ghes o a%.ﬁ%c}qgoésng%gg%@g&uzzw%%@ﬁsﬁ.@%tﬁyﬁ@.
N-(4-chloro{BilsgHansizAmprERKSs-methylthiophene-2-carboxamide Cl
\N\/,/OHNI 5 Procedure Wa%lused to couple
4-chloro-3-(pyridin-2-yl)aniling (50 and 3-methyl-2 20
thiophenecarboxylic acid to
N-(4-chloro-3-(pyridin-2-yl)p
(Ql) 329.0 (M)+. Example 46 HN

99 WO 2006/028958 PCT/US2005/03128
CF3

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 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

N O
HN

/N

CF,

N-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (~ 1 mmol) was used in Procedure A with 5-fluoro-2-bromopyridine
(1 mmol). Purified by silica gel chromatography (5-45% ethyl acetate/hexanes) to yield N-(4-
chloro-3-(5-fluoropyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyDnicotinamide as a tan solid:
MS (Q1) 409 (M)™.

107



10

15

20

25

C1\N\O HN CI\Me Procedure G was used to couple
4-chloro-3-(pyridin-2-yl)aniline and 2-chloro-5- (methanes I

WO 206 Q%s%sr%duce 2-chIoro-N-(4-(:hIoro-3-(pyridhtf2-yl)phen}SII#-'%R?%Pﬂ%r/])%&)i%4
(methylsulfonyl)benzamide. MS (QI) 420.95 (M)'-. Example 47
N-(4-chloro-3-(pyridin-2-y1)phenyl)-3-(methylsulfonyl)benzamide C1 HN
10 Me Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline
and 3-(methanesulfonyl)benzoic acid to produce )

Expuple &l oro3 45 ienn-2 2 RE Ryt e DR s RO B LR SR RIS 1)
387.2 (M)tnl&imsatiaple 48
2-amino-N--(4-chloro-3-(pyridin-2-yl)phienyl)pyridine-3-carboxamide HN
NHZ N Procedure_ G W3S ysed t oupte -chloro-3-(pyridin-2-yl)aniline
(50 mg) and 2-aminonié Ic—R0 agid duce
2-amino-N-(4-chIoro-3-(pyr|din-2-)}l')pheny D
(Qh) 325.2 (M)". Example 49
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-methoxy en2amide 25 100 WO
2006/028958 PCT/11S2005/031284 Cf\N\J N Procedure G was
used to couple 4-chloro-3-(pyridin-2-yl)aniline and Qf-amethoxylbenzoic acid

5-iRecRIpekiae N1 -sirlaseBeRyrisincayd) nhanylisdmethoxyhieizafided ST with

tr1$n%&3§§r} (;Zhgol\ége 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-

fdine-3-carboxamide. MS

(triftuoromethyl)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 -yDnicotinamide

cl

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 (M)".

Example 65 (R)-N—(4—chloro-3~(pyridin-2-yl)phenyl)-6-(3-methylpiperazin-1-y1)nicotinamide
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5 Example 50 N-benzyl-5-clrloro-4-(pyridin-2-yl)thiazol-2-amine Ci /j N
N~\N H 10 A solution of 2-(Bromoacetyl)pyridine hydrobromide (100 mg,
WOZBENHNG) in ethanol (2 mL) was treated with 1-benzyl-2 2FBURES f@élﬁ%,
0.54 rnmol). The resulting yellow solution was concentrated, and the
crude residue was purified on reverse phase HPLC to produce
N-benzyl-4- (pyridin-2-yl)thiazol4-amine. 15 A solution of
N-benzyl-4-(pyridin-2-y1)thiazol-2-arine (60 mg, 0.23 mmol) in DMF (2
mL) was cooled to 0 C and trgated v
mmol), and the reaction mixtlre allpwed to warm to room

N-benzyl-5-chloro-4-(pyridin-2-yl)thiazol-2-amine. MS (Ql) 302.2 (M)+. 20

Example 51 4-chloro-N-(3,5-dimethoxyphenyl)-3=(pyridin-2-yl)benzamide \

N -NH -0 101 WO 2006/028958 PCT/US2 831284 A solution of

3-hromo-4-chlorobenzoic acid (250 mg, 1.1 mmol) in DMF (2 mL) was

treated with PyBop (550 mg, 1.1 mmol) and DIPEA (370 uL, 2.1 mmo%ﬂ,
Progedwrsth ey e rEat ERe TR T S a2 RSP R prrsmide (50
mB)ga D76 T vo o) wanbigperant the.reactionbuasobtir ied°fofot 60 mifh&urification

reaction mixt s. dijuted,wi 9. ' - in-1-
R o S e B o
yhwiestindedlenfS G4 4 Mncentrated, and crude

3-bromo-4-chloro-N-(3,5-dimethoxyphenyl)benzamide was used without

further purification. 3-bromo-4-chloro-N-(3,5-dimethoxyplrenyl)benzarnide

was dissolved in 0.5 M 2- . .
Example 66 N-(4-chloro-3-(pyridin-2-y1)phenyl)-6-((3S,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 Nl—(4-chloro-3-(pyridin~2~yl)phenyl)-N"—(pyridinG—yl)terephthalamide
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pyridylzincbromide (2.5 mL) and treated with Pd(PPh)3)4 (20 mg, 0.02
mmol). The reaction 10 mixture was heated to 155 C in a sealed tube for

WOZ801E8%8% a microwave reactor. The resultant solution W&%%ﬁﬂ%%@%fﬁzm

Ethyl acetate and washed with 0.1 N sodium hydroxide and then brine.
The organic layer was dried (M§S0O4) and concentrated, and the crude
residue was partially puri b a gel chromatography. Pure
4-chloro-N-(3,5-dimethox nyN=-3¢(pyddin-2- yl)benzamide was
obtained by a second purification oRANe¥erse phase IIPLC. MS (Ql) 369.1
(M)+. 15 Example 52
N-(3-(3,5-bis(trifluoromethyl)phenyl)pro
yl)benzenamine ci NHN CF3 F3C 20 A s
3,5-bis(trifluoromethyl)hydrocinnamic acid ¢1.0 4,8.5 mmol) and TEA
(0.46 g, 4.5 mmol) in THE (16 mL) was cooled\ta. Yoc (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

33hengarhpehinord-Ob thincoulimg ivatanesipiedirdtibasdtdreusiiong eyl benzoic
ac‘ra&ig:_}jﬂ&%lgré\g@%%l% Aﬂ-@mglﬂfﬂﬁwiﬂm@iﬁdfﬂ)gﬁé@mﬁ@mﬂ%ﬁ&a& 4-(4-
mL). e Clo mixiure was STrr overi e warm ro .
OB T R R e T O AR 1o give

5 Hetgeehdethyhlave Satey ddid-rabphe THarkenedibstaie ragids adidmeef th(prahioro-3-
(ﬁ@’f@n-%?y%pﬂggfﬁ%a%ﬁ%@%%w%ﬁt gk acate - 1§ ne.apropyRagORgaPkcedure G.

layers were washed sequentially with saturated NaHCQO3, a rine, then, ;
T BN 5 B BT S AR, TR IRITES Dty e V(&
clsiilios geireteRyStdgnapHy {(Bydidtkiirenhtialemidy. /A5 €RI B8 3030
bis(trifluoromethyl)phenyl]-1-propanol. 102 WO 2006/028958
PCTIUS2005/031284 3-[3',5'-bis(trifluoromethyl)phenyl]-lI-propanol (0.88
g, 3.2 mmol) and CBr4 (1.3 g, 4.0 mmol) were dissolved in CH2C12 (5
Emabprrsd coolbdchDE-Fphidmylphpsphire/ {63y k8 prriddl)watererhtedpmide
in three portions over 0.5 h. The mixture was stirred at 0 C for 10 min.,
then diluted with

cl

Z
(@]

HN

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyl)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 Nl-(6-aminopyridin—3—yl)—N4-(4-chloro-3-(pyridin-2-y1)phenyl)terephthalamide
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pentane (30 mL) and sat. NaHCO3 (30 mL). The aqueous layer was

separated and washed with 5 ethyl ether, and the combined organic
OI%%&QP&Wre dried (MgS0O4) and concentrated. The residugc\?v/ggngﬁsr/#?e%s 4

by silica gel flash chromatography (99:1 ethyl ether-hexane) to yield 0.8 g,

(74%) of the 3-[3',5'-‘bis(trifluo bmethyl)phenyl]-I-bromopropane.
4-ch|oro-3-(2‘-pyridyl)an 10'my, 0.05 mmol),
3-[3',5"-bis(trifluoromethy)pfieny 10d)romopropane (34 ing, 0.1 mmol)

and 1(2C0O3 (14 mg, 0.1 nunol) in B (1 mL) was stirred at 100C
overnight. The reaction mixture was agidified with IN HCI (ag.) and
extracted with ethyl acetate. The comhking¢d organic layers were washed
with brine, dried (MgS0O4) and concentratee:NThe crude was purified by
preparative HPLC to yield N-(3-(3,5- ° N
bis(trifluoromethyl)phenyl)propyl)-4-chloro-3-(pyridin-2-yl)benzenamine.
15 Example 53 NH,
N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-y1)phenyl)-2-methyl-6-
(trifluoromethyl)ni cotinamid e F3C\N O HN N CF3 N-(4-chloro-3-(4,4,

505, tetfamethiyleinS ZesivhaBoliibmdcyBpheriipRanetnyd-6v29 coupled to 2,5-

di&sﬁﬁéﬁf 8&&%%')?&98&%@‘1?1% Préi(élﬂélw@g DM@%&&S&QS rﬂ?é%’s@ﬁﬁdp i MIEPANEicld N-

-triffioromethyl-2- bromopyridine, mg, 0.5 mmol). Pyrifie ili N

R U e R R GRS
N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white foam: TLC Rf= 0.30 (15% ethyl
acetate/hexanes); MS (Q1) 460 (M). 25 E @Br?rg%%?xlmeﬂlyl)terephthalami i

Exqupdecifiorol3-(s tomerdrapristi R gy,
(methylsulfonyl)benzamide 103 WO 2006/028958 PCTJUS2005/031284
CIF3C N o

aVe
ZAA

Z
O

HN

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-
(aminomethyl)pyridine via Procedure G. The product was purified on reverse phase HPLC to
yield Nl-(4—ohloro-3-(pyridin—Z—yI)phenyl)-]\ﬁ-(pyridin—Z-ylmethyI)terephthalamide. MS (Q1) 443
o"

Example 71 N 1-(4—chloro-3-(pyridin-2-yl)pheny1)~N4~isopropyltereph‘chalamide
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HN _/S\O N-(4-chloro-3-(4,4, 5,5-tetramethyl-1,
3.2-dioxaborolan-2-yl)phenyl)-4-(methylsulfonyl)benzami &

WO GRE8&F in Procedure A with 5- -trifluoromethyl-2- bromop(;i/)rl('i(fU g' ?ﬂ%y 894
I mmol). Purified by silica gel chromatography (0-10%
acetone/dichloromethane) to yi N-(4-chloro-3-(5 5
(trifluoromethyl)pyridin-2-y (niethylsulfonyl)benzamide as a
white solid: MS (QI) 455 ( n{ E ple §5
N-(4-chloro-3-(5-chloropyridin-2-yl) [)-2-methyl-6- 10
(trifluoromethyl)uicotinamide CI CI 0 H F3 5-chloropyridin-2-yl
trifluoromethanesulfonate (4.12 mmol) sed in Procedure | with
trimethyltin chloride to yield 5-chloro-2-(trhnegthyistannyl)pyridine. The
crude material (-4 mmol) was used in Procedurg K with
N-(4-chloro-3-iodophenyl)-2-methyl-6 15 (trifluoromethyl)nicotinamide (2
mmol). Purified by silica gel chromatography (0-50% ethyl

soacetatediexab}ibgielbidd-2hiopbeGy(Gubhiordpbpridiie-2 acid  was  coupled  to

is i AL e UGN (4-
P bl bt s ey S «

°h|‘<1’1‘(>43?§H¥ neZ@BFﬁ@fB FRRRER R HWQ% ?ﬂi%l()
(trifluoromethyl)nicotinamide CI N~0 CIHN 'N CF3 104

Example 72 N'-tert-butyl-N'-(4-chloro-3-(pyridin-2-yl)phenyljterephthalamide

Cl

Zan
Q

HN

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to fert-
butylamine via Procedure G. The product was purified on reverse phase HPLC to yield N'-tert-
butyl-N*-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide. MS (Q1) 408 )"

Example 73 N-tert-butyl-2-chloro-N'-(4-chloro-3~(pyridin-2-yl)phenyl)terephthalamide

Cl

2
(o]

HN Cl
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30

WO 2006/028958 PCT/US2005/031284 6-chloropyridin-2-yl

trifluoromethanesulfonate (4.12 mmol) was used in Procedur(;:- I Xvith 31284
woﬁ?ﬁ?(ﬂ%ﬂ?ﬁﬁw chloride to yield 2-ch|oro-6-(trimethylstannyI)p{}ﬁElH%.Wg
crude material (-4 mmol) was used in Procedure K with

N-(4-chIoro_-_3-iodoph(_anyl)-Z-methyI-G- (trifluoromethyl)nicotinamide (2
67%%{ 2'?0&{{3‘}&? Q-)élgllle‘!&ﬁlge%zggg %H&astg’@ I?Wo@s’sl}ég{oﬁmx\élﬁganate were refluxed in
acetate/hexane) to yield i . .
LNL (@ Ehfofec 3@(’6‘4%1?*}6‘1‘5@1‘*%3?%@@ ngmm_%s_tartmg material by TLC. The
potlfluaresneihyhaiootinamnide Aad tavhiteieohitkiik @R icidifs (@6 Ftetio yield 2-

cetate/nexanes); B =+ . . d HCI
ch E‘(EFTSR% r?:))l(% ?@%y%% %%f;% Ié}ﬁ%ﬁ(%%glﬁ&é%ﬁé%@m%ﬁthg%gd ,Wlth a saturate gas
soluifi Gro ety s tehhii deone [eRtyrs oTiqNeRple gixture was concentrated,
subdtiisepsany shilexiRyiRing (2R6Imnabwes tsedtinepnhabeiur20 pwithimethyl

kkﬁxa{“n eth¥l j
2~<( Oro er%)h }}a

distannane, to vield.5 i .
DCM and 87 mL of a 1M in DCM solution of BBr; was
risopropy Sfl?)t/ 0‘3'(%13)939&?? rté/eﬂtaltg/llgtannyﬁ]pyr?dnﬁle? 'I@he cﬁJde m%terlal ?

adfed GOpWittODVE5 IRl SO SN Phe dapfiied foixire was subsequently warmed to room
tedbéAraRiorand-iogapkienyi2-inethylk: (triflwonomiathypasotinestlice (023Rloro-4-
(rrrgnég?é%%a%légﬂﬁl% 0 8% :gzdg\%scg{gﬁgdt Qr%“ié’@éﬁ @633%%%&'113" 959 mg of 2-chloro-4-
(Nt iR S aitseptomsA sIRIRIRG ) By efnum vl phelgry-3-(haifirdsy Daniline via
pr(vgé(ﬂ%rhiﬂﬂ qt?’?ﬂ@&ﬁ@%iﬂ@f@&?%ﬂ&&%Q}Lyridin-z-yl)phenylcarbamﬂyl)benzoate was
N-(4-chloro-3-(5-(triisoprapylsilyloxy)pyridin-2- ... carbamo .
hy)?‘i%ﬁ%%‘ﬁ)ﬁ%-oﬁ?gé\%h%- tﬁgfﬁ)gé'r%h/rlﬁreofﬁ)ﬁ%|08f?r%dﬁg?égﬁ2r?ﬁﬁgﬁn\¥\}aﬂ?ea genoe
acidlit RUTHRAGE Bchiviro-3-f-cldoie-THiyidin Ry Brheniearbans ibseroipitsjd it pRpled to
teﬁ?é}g?@qgrﬁq%qy@ i@l%pﬁdd@@%ﬁkepqm@drwgﬂ?ﬂ%g Gﬂl’tﬂi to yield N'*-
g and goncentrated. The cr solid w rifi +
LA s onesit e s USRS DR oy
N-(4-chloro-3-(5-hydroxypyridin-
2-yl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide as a white solid: TLC
R1=0.59 (10% ethyl acetate/hexanes); 408 (ND+. 25 Example 58
Emneal-f‘c"r’ﬁoro-%%%(zfﬂ-éfﬁés%{}}?gﬁréﬂ%’)ﬁ%M@i@#@‘?ﬁ&%-dr‘”‘YGEYSP‘ crazine-1-

(trifluoromettaybymigiditimanmide

Cl

N N
d " \on

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-(2-
hydroxyethyl)piperazine via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-(2-hydroxyethy)piperazine-1-
carbonyl)benzamide. MS (Q1) 499 (M)".
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105 WO 2006/028958 PCT/US2005/031284 Ci 0-" HN N/O\N CF3
N-(4-chloro-3-(5-hydroxypyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyl)ni

WO 2009381 (0.12 mmol) was used in Procedure L with exbsE&S2005/ A
iodomethane. Purified by silica gel chromatography (0-100% ethyl

Exagplats/hexadriahy(@lchloro-3-(pyridin-2-yl)phenyl)-4-(4-methylpiperazine-1-

N-_(4-chIoroégﬂfmggﬁwggridin-2-y|)_phenyl)-2-methyl-6 5
(trifluorometlryl)nicotinamide as a white solid: TLC Rf= 0.57 (50% ethyl
acetatelhexanes); MS (Ql) 423(M)}. Example 59

N-(4-chloro-3-(5-ethoxypyridin@2-yl)phenyl)-2-methyl-6- 10
(trifluoromethyl)nicotina Cl HN CF3
N-(4-chloro-3-(5-hydrox din*2=y1)pRenyl)-2-methyl-6-(trifluoromethyl)ni

cotinamide (0.05 rmnol) was usedim-®rocedure L with excess
iodoethane. Purified by silica gel chro raphy (0- 100% ethyl
acetate/lrexane) to yield
N-(4-chloro-3-(5-ethoxypyridin-2-yl)phenyl)-2{netly6 15
(trifluoromethyl)nicotinamide as a white s8lid: Y€ Rf = 0.64 (50% ethyl
acetatelhexanes); MS (Ql) 436 (M)+. Example 60

S AR AR L o

methylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-

chloro-N-(4-chloro-3 ~(pyridin-2-yl)phenyl)-4-(4-methylpiperazine-1-carbonyl)benzamide. MS
(Q1) 469 (M)".

Example 76  4-(4-acetylpiperazine-1-carbonyl)-2-chloro-N-(4-chloro-3 -(pyridin-2-
yDphenyl)benzamide

Cl

a0

/
N 0
HN cl
¢
NN
g — b

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 QD
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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106 WO 2006/028958 PCT/tS2005/031284
N-(4-chIoro-3-(5-hydroxypyridin-2-y|)phenyl)-2-methyl-6-(tritluorometrs){lz)sry

WORBHHERRe (0.12 mmol) was used in Procedure L with exE&Zg/S2005/0

trifluoroethyl iodide. Purified by silica gel chromatography (0-40% ethyl

acetate/hexane) to yield N-(4¢¢hloro-3-(5-(2.,2,2-

trifluoroethoxy)pyridin- h -2-methyl-6-(trifluoromethyl)nicotinamid
e as a white solid: 5 TL = (4090 ethyl acetate/hexanes); MS (Ql)
490 (M)", Example 61V HN
(4-chloro-3-(4-ethylpyridin-2-yl)pheny
(trifluoromethyl)nicotinamide CI N O
5-tetxamethyl-1,3,2-dioxaboro lan-2-yl)p )- nﬁé@yl-&
(trifluoromethyl)nicotinamide (- 1 mmol) was d in Procedure A with
4-ethyl-2-bromopyridine (1 mmol). Purified by silica gel chromatography
(0-60% ethlyl acetate/hexanes) to yield N-§4- . tod. 1o 1

5Emeref 3:-thlumdysitre A PR PR R a T AbBrS iR S I Shraled; o -

sulferg S pdansolid: iubSedibe (@ 1744 B(dd)ct ExampiBio82n reverse phase HPLC to yield 2-

-(4schloro-3- . idin=2-ul R Q-

Ch(1tr1| Iﬂ\g o-%rrglzot. y )Q%%ﬁ%@égeéiﬁﬁ)}pg H%I%l\}ﬁi[l{lﬁlﬁ%%%%mﬁ?&{chIoro-3

carbpuyDBenzast ﬂM?ﬂS@-@,@,%%Xaborolan-}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 25 ,

Extiore 78-(5-tablespyfitireoyr foneitin-2 ey Dt Eratrbrdnfathy ) nicotina

cdibisig e @dansolid: -

inethyl-6-
N CF3 N-(4-chloro-3-(4,4,5,

Cl

oo

4
N 0
HN Cl
N 0
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-

carbonylbenzamide
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MS (Ql) 409 (M)+. 107 WO 2006/028958 PCT/IJS2005/031284 Example

63
WOP%Q?ﬁf/-(hzﬁ’t’éf‘o-3-(5-phenyIpyridin-2-y|)phenyI)-2-methyl-6-(tri]ﬂfi841(55‘?1(&‘?4%—284

nicotinamide CI /\\N\/O HN JN 5 CF3 5-phenylpyridin-2-yl
trifluoromethanesulfonate (1.5 fimol) was used in Procedure J with
trimethyltin chloride to yi - |-2-(trimethylstamiyl)pyridine. The
crude material (- 1.25 m w eddn Procedure K with N
(4-chloro-3-iodophenyl)-2-methyl-G-it
mmol). Purified by silica gel chromatog
chloride) to yield N-(4-chloro-3-(5-phenylpyridin-24yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamideas a tan solid: 0.15 (1%
acetone/methylene chloride); MS (Ql) 467—’(M)\.—1£FExample 64
(S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-rnethylpiperazin-I-yl)nicotinami
de CINO HNN N Procedure F was performed using
s N4 of | iR (PyaichinR-yl)phrinyd-ByshinmpadaachhhamnidedtionRd cogled to 2,6-
di%g ]@ﬁ@&&@l{%{é@@&ﬁ%‘@}) B%Zﬁ&ﬁda Qa%%&ﬂheﬂféﬁ%%&% ﬁfx:gsg%ﬂf@rt@gield 2-
min.” Puritication by reverse phase HPLC yielded )
chig-(A-drmerc-SrrpditdinelmmRehys elimetdeisrisra swhonyDbenzamide.  MS
()nigptmstmide. MS (Q1) 408 (M)'. 25 Example 65
(R)-N-(4-chloro-3-(pyridin-2-yl)pbenyl)-6-(3-methylpiperazin-1-yl)nicotinam
ide 108 WO 2006/028958 PCTIUS2005/031284

luowmethyl)nicotinamide (1
y (1% 10 acetone/methylene

Example 80  2-chloro-N L.(4-chloro-3 ~(pyridin-2-y1)phenyl)-N*-(pyridin-3-
ylmethyl)terephthalamide

Cl

Z
O

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)pheny1)~N4—(pyridin-3-ylmethyl)terephthalamide. MS
(Q1) 477 (M)".

Example 81 2-chloro-N1~(4—chloro-3-(pyridin—Z—yl)phenyI)-N4-(pyridin—2-
ylmethyl)terephthalamide
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CINO HN /\N N Procedure F was performed using
N-(4-chloro-3-(pyridin-2-yi)phenyl)-6-Chloro-3-carboxamide (50 5 nig) and
WO 2806F8FYR)-2-methylpiperazine in 0.75 mL of butanol at TE6E TP AT,
Purification by reverse phase HPLC yielded
(R)-N-(4-chloro-3-(pyridin-2-yBphenyl)-6-(3-methylpiperazin-I-
yl)nicotinamide. MS (Qi 10 Example 66
N-(4-chloro-3-(pyridin-2- 6-((8S,5R)-3,5-dimethylpiperazin-I-
yi)nicotinamide CI\N p HN /N NH rogedure F was performed using
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chioko-3-carboxamide (75 mg) and
114 mg of 2,6-dimethylpiperazine in 1 of butanol at 160C for 60 min.
Purification by reverse phase HPLC yiel H  N=
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((335R)-3;%: /
dimethylpiperazin-1-yl)nicotinamide. MS (Ql) 422.1 (M)}. 20 Example 67
NI-(4-chloro-3-(pyridin-2-yl)phenyl)-N -(pyridni-3-yl)terephthalamide 109
50MQ 3P0GI023958-REIdH-3 AU A3 RdnyTalb L dsihknbilit @vid Jwid coupled to 2-
(aminomethyl)pyridine via Procedure G. The product was purified on reverse phase HPLC to
5 yield 2—chloro-Nl—(4—chloro—3—(pyridin-z-yl)phenyl)-N“—(pyridin—2—y1n1ethyl)terephthalamide. MS
(Q1) 477 (M),

Example 82 2—chloro-N1-(4-chloro~3-(pyridin~2-yI)pllenyl)-N4-(pyridin—4-yl)terephthalamide

10
cl

Z
@]

HN Cl

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 vield 2-

15 chloro-N'-(4-chloro-3-(pyridin-2-ylyphenyl)-N*-(pyridin-4-y])terephthalamide. MS (Q1) 463 (M)".

Example 83 2—chloro—N1—(4-chk>ro—3~(pyridin—Z-yl)phenyl)-]\"’-(pyridin~3-yl)terephthalamide

Cl

Zan
O

HN Cl

20 ' 0
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320 mg of 4-ehloro-3-(pyridin-2-yl)aniline was coupled to 400 mg of
4-(methoxycarbonyl)benzoic acid via Procedure G to give methgl
WO 20%1095%5%-3- (pyridin-2-yl)phenylcarbamoyl)benzoate. 4-(BSEUS2005/031284
ehloro-3-(pyridin-2-yl)pbenylcarbamoyl)benzoate was then hydrolyzed via
Prodedure M to give 550 mg of
4-(4-ehlorp-3-(PyHdin=2-\ lge i j : f 3.
S e L ooy A e
aminepyRE Ry NiIfEOFRE s dEe @duph&%ﬁr@%ﬁiewefemﬁ%sa?aﬁoﬁé% fp yield 2-
CHSHIES & RRRPWifistdnreVerseyhHdseHEL-C 1 tyieptihalaidde. MS (Q1) 463 (M)".
chloro-3-(pyridur-2-yl)phenyl)-N-(pyridin-3-yl)terephthalamide. MS (QI)
429 (M)'. 10 Example 68
N'{4-ehloro-3-(pyridin-2-yl)phenyl)-N"-(6-methoxypyridin-3-yl)terephthalam
Eidepfe BHIN MNidhi0rd 3730 dMgroB-(pyridin-2-yl)phenyl)-4-(thiomorpholine-4-
4-(4-chloro-3-(pyridin-2-vhphenylcarb ic acid was coupled to
2-methoxy-§91§)(r;r§?’ éﬁ%%ﬁn% @:;&g%gﬁqé%%?ﬁ%%groduct was purified on
reverse phase HPLC to yield N1-(4-
chloro-3-(pyridin-2-yl)phenyl)-Mi(6-methoxypyridin-3-yl)terephthalaniide.
MS (QIl) 459 (M)i. 20 Exarmp

ghlgro-35(pyridin-2-yl)phenyl)terephtiralami
de 110 WO 2006/028958 PCT/tJS2666/031284 CICNO HNNH ON
NH2 50 mg of 4-(4-chloro-3-(pyridin-2-yf)ghenylcarbamoyl)benzoic acid
was coupled to 2,5 diaminopyridh e viacedfu_r,(i % The prodcut was

urified on reverse phase 14PLC to yield N; 5
. p p y ) %

100 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
thiomorpholine via Procedure G. Crude 2~chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(thiomorpholine-4-carbonyl)benzamide was reacted via Procedure R to oxidize the thiomorpholine

15  sulfur and purified via reverse phase HPLC to yield 2-chloro-N-(4-chloro-3~(pyridin-2-yl)phenyl)-
4-(thiomorpholine-4-carbonyl)benzamide (in which the thiomorpholline sulfur is oxidized to SO,).
MS (Q1) 504 (M)™.

20  Example 85  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-

carbonyl)benzamide (S-oxidized thiazolidine)

Cl

Z
(o]

HN Ci
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5 (6-aminopyridin-3-yl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide.
MS (Q1) 444 (M)}. Example 70
WO 200602848} 0-3-(pyridin-2-yl)pbenyl)-N-(pyridin-2-yimetiryl)t Bt Au{idi!
C \N O HN NH N- 10 SO mg of
108 (decbloseRotpyridionind pligmiaarhspros)bevanigieitvia ado upleddopled to
thi:'%%égégggf@a%g%ag%ygE%é% dﬁ%%ﬁ)erg-ﬂi&-%m&@%RES)HMSE’-%%MWQQ&I&MMW
3-pefanpbivereBideyridireaisd piadtigrrdvredy Aefmerific simyryiere phiridhlale vield
2-MB N A4 Blod3 by EX@mPIPhéhyl)-4-(thiazolidine-3-carbonyl)benzamide (in which the
N'-(4-chlorg-3-(pyridin-2-yl 1-N-i ylterephthalamide 11l WO
th%é%ﬁé@ ‘ﬁ&%‘}ﬁ%@égg}gﬁégﬁ)gﬁfﬁgNH O 50 mg of
4-(4-ehloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
isopropylamine via Procedure G. The product was purified on reverse

phase HPLC to yield N1-(4- 5 I 1 HL 1.5-
BB oy RS 5K P RSP Sl P15 55
(M)+. Examld[éeﬂeghthalamide
M-tert-butyl-N-(4-ehloro-3-(pyridin-2-yl)phenyl)terephthalamide \i/ O HN
NH O 10 50 mg of 4-(4-ch|oro-%—l(pyridin-2-yl)phenylcarbamoyl)benzoic

acid was coupled to tert- butylamine via Procedure G. The product was
purified on reverse phaseq-IF} 'eld N'-tert-
butyl-N4-(4-ehloro-3-(pyridm2-yl)phe y?ter&phthalamide. MS (QI) 408

(M)". .
o
N
NH
d

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yI)phenylcarbamoyl)benzoic acid was coupled to 5-
amino-1-methylpyrazole via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'~(1-methyl-1 H-pyrazol-5-
yDterephthalamide. MS (Q1) 466 M)".

Example 87 2-chloro-N1-(4~chloro-3-(pyridin—z-y1)pheny1)-N4-(isoxazol—S-yl)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-y)terephthalamide. =~ MS (Q1) 463
My,
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15 Example 73
N4-tert-butyl-2-ehloro-M-(4-ehloro-3-(pyridin-2-yl)phenyl)terephthalamide
WO 2PE26RIN CI NH O 112 WO 2006/028958 PCT/US2005/63128% 87 1At
of 2-chloro-1,4-dimethylbenzene and 356 g of Potassium Permanganate
were refluxed in 1.5 L of H20 for several hours and monitored for
disappearance of starting material by TLC. The Potassium Permanganate
was filtered and the reaction mixture was acidified,and filtered to yield 2 5
Exehigedt®rephtiiiic-Atid-AeB§-Gradithorbrbrag izt adivdadirdid
with a satukajeepithh@asdsolution in MeOH overnight at room
temperature. The reaction mixture was concentrated, subjected to basic
workup and dried to yield the dimethyl 2-chloroterephthalate. 20 g of

stirred until complete. Following basitWorkip, 2-chloro-4-
(methoxycarbonyl)benzoic acid was puryf bwsgo Combi-Flash. 959
mg of 2-chloro-4- (methoxycarbonyl)benzei acﬂ}was coupled to 750 mg
of 4-chloro-3-(pyridin-2-yl)aniline via procegurétG. 1 g of methyl
3-ch|oro-4-(4-chIoro-3{pyridin-2-y|)phenylcgrbamoyl)benzoate was
hydrolyzed via Procedure M to give

-chlorg-4-(4-chloros3-(pyridina2: YORREay carbampyhbens disd Svasishipld to 2-
5%%0%%%@%56%4%%%%@?8%dﬁ%-yl phen Ic% Xl ben7oi(:l~la\1§§1{P 2 o
anjjpesehdinshiorsispele Biadmehe Ha ﬁ%@é"d‘ﬂ?&‘é? Phé lﬁ?% US WaLpUn T

10 yiew rexerseqpiagech oG- tpyylidie2NTphenyl)-N*-(4,5-dihydrothiazol-2-yDterephthalamide.

g?%u@é -chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide. MS
N{(% ) 443. )+. 20 Example 74

2-chloro-N(4-chloro-3{pyridin-2-yl)phenyl)-4-(4-(2-hydroxyethyl)piperazine-
I- carbonyl)benzamide CI NN O HN-~C

Example 89 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1 H-imidazol-2-
15 yDterephthalamide

Cl

Zx

o
HN Cl

Y

NH
NH

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-

20  aminoimidazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N'-(4-chloro-3~(pyridin-2-yl)phenyl)-N*-(1 H-imidazol-2-yjterephthalamide. MS (Q1) 452
o).

25  Example 90 2—chloro—N1-(4-chloro~3-(pyridin—2~y1)pheny1)-N4-(4H-1,2,4-triazol—4-
yDterephthalamide
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cm 0 N"-/N--\ OH 25 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was
Wo&gmﬁ?&%ﬁ% N-(2- hydroxyethyl)piperazine via Procedure it Gﬂ:{gs[%p%&%tzm
was purified on reverse phase HPLC to vyield
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-(2-hydroxyethyl)piperazin
e-1- carbonyl)benzamide. MS (@/) 499 (1V1)+. 30 113 WO 2006/028958
PCTIUS2005/031284 Ex
2-chloro-N-(4-chloro-3-(pyidin= enyl)-4-(4-methylpiperazhie-1-
carbonyl)benzamide CI 0/c, NN CT 5,50 g of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyl)benzoic acid was
coupled to 1- methylpiperazine via Pro @- Gf._‘g%e product was purified
on reverse phase HPLC to yield 2- chloro- N
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-methy
de. MS (Ql) 469 (M)'. 10 Example 76
4-(4-acetylpiperazine-I-carbonyl)-2-chloro-N-(4-chloro-3-(pyridin-2-
5 hhehgybnzdridbl@-fHgy GinNNA pheplearban @D erzet acid was coupled to 4-
ﬁr@i%@:&&%ﬁ%@&é&y&i ginRyhphRnVicAsRBEYh R/RZRIFHAGIEINES o yield 2-
o eeBReasIne g HORRA S GRS BIRSSIIES R TREs v
43550@ylpiperazine-l.-carbonyl)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)b
enzamide. MS (Ql) 20 497 (M)-.

rd

NH . .
|pera2|ne-I-carbonyI)benzaml

Example 91 2—chlor0~N1-(4-chloro-3-(pyridin-2—y1)phenyl)-]\ﬂ-(thiazo1-2-y1)terephthalamide

Cl

Z
(@]

HN Cl

/Z
W

Z
T
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-]\lfl-(4-chloro—3-(pyridin—Z-yl)phenyl)~N4 -(thiazol-2-yl)terephthalamide. MS (Q1) 469 (M)",

Example 92 2—ch10ro—N1~(4-chloro-3-(pyridin-2—yl)phenyl)-]\ﬂ-(1H-1,2,4-triazol-5—
yDterephthalamide
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Example 77
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-(methylsulfonyl Eﬁerazin
%@%@ i

WO 2095/28%8 nyl)benzamide 114 WO 20061028958 PCT1US:

CI O HN CI O N\-_/ 150 mg of
3-chloro-4-(4-chloro-3-(pyridin-2tyl)phenylcarbamoyl)benzoic acid was
coupled to 1- sulfonylpip \ne rocedure G. The product was
purified on reverse phaseHRFLC leldy2- 5
chloro-N-(4-chloro-3-(pyridin-2-y1)
I- carbonyl)benzamide. MS (Ql) 533 (M
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phe 4-(ngfpholine-4- 10
carbonyl)benzamide Cl Cq HN--/' CI M O 5@y of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenyl€arbamoyl)benzoic acid was
coupled to 15 morpholine via Procedure G. The product was purified on

reverse,phase PSL to,yield 2-chlaro- Dbenzoic acid led to 3-
SO DO (o S S Bemisritmeytjbenapic acid was coupld to
anM@-@QqulM‘)ia ]Em@g‘ he product was purified on reverse phase HPLC to yield 2~

choRPIPLE- Nt schigyan@yrigiengyibeny);4+3bidigipthyipipasaidec-N28 (Q1)
carbanyl)benzamide 115 WO 2006/028958 PCT/US2005/031284 CI\\/0
FNNH 0

4-(methylsulfonyl)piperazine-
ampie, 78

Example 93  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-
carbonyl)benzamide
Cl

Z
(o]

HN cl
/~s

N
o -

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
thiazoline via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N-

(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-carbonyl)benzamide. MS (Q1) 459 o™
Example 94 2-chloro—NI-(4—chloro-3-(pyridin—2~y1)phenyl)—N4«(4,S—dihydrooxazol-Z-
yDterephthalamide

Cl
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50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic
acid was coupled to 2,6- dimethylpiperazine via Procedure G. The product

WO #96/tiPfed on reverse phase HPLC to yield 2- 5 PCT/US2005/031284

chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3,5-dimethylpiperazine-I-carb
onyl)benzamide. MS (Q1) 483 (M)" Example 80
-chlorg-NI-(4-¢hloro-3-(Ryridin:2- DN (hyreling 3= 10, c .
S e e e o 7 AR S e Hig vas couled to 2
angneHlerd andmeirsie e BisenHie i) The RyduoNth BYIHehobRe wete Rl HPLC to
yisRUPiechieS LB (@mpio vy yighaepipn(osedhyér & xzhb2pyDephtivdsmide.
Mgigﬁggsngerse phase HPLC to yield
- ro-N~-(4-chloro-3-(pyridin-2-yl)phenyl)-N-0-(pyridin-3-ylmethyl)terep

hthalamide. MS (Q1) 477 (M)". 20 Example 81
2-chloro-NI-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(pyridin-2-

EfRS R qgg.'g%a% G WR:2098/338058 PG IS SR AR ARG 1-

3-chloro-4-(dadtkiidagmiddin-2-yl)phenylearbamoyl)benzoic acid was
coupled to 2- (aminomethyl)pyridine via Procedure G. The product was
purified on reverse phase HPLC.o 5 yield

2-chloro-N1-(4-chloro-3-(pyxidin- phenyl)-N4-(pyridin-2-yhnethyl)tereph
thalamide. MS (Ql) 477 (K))'. 82
2-chloro-NI-(4-chloro-3-(pyridin-2-yNhe I)-&\]I4-(pyridin-4-yl)terephthalami
de 10 'ACI

/=N
N
O

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)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)pheny1)-4-(1,4,5,6-tetrahydropyrimidine-1-
carbonyl)benzamide. MS (Q1) 454 (M)".

Example 96  2-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(3-oxopiperazine-1-

carbonyl)benzamide

Cl

HN cl

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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‘NH11-CI~N HO 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was

WO&BQ?&@?% 4- aminopyridine via Procedure G. The produ&%ﬁsﬁmﬁgaz%

reverse phase HPLC to yield 2 15
chtdlonoedién{éreblormidnipyyishheay Y B orybiti4z (pidibénylterephitaladil (Q1)
475. $ (Ql) 463 (M)'. Example 83

(c oro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(pyridin-3-yl)terephthalami
de CI NO HNCINH 200 117 WO 2006/028958 PCTIUS2005/031284

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic

acid caupled tq.3- aminopyrid.ne i S

5 BT on PSS oD PISE o e e et ST R
chloro-Nr-(4-chloro-3-(pyridin-2-yl)phenyl)-N-(pyridin-3-yl)terephthalamide,

MS (QI) 463 (M)+. 5 Example 84

2-chloro-N-(4-chloro-3-(pyrieimn-2-y

carbonyl)benzamide (S-oxidized t

enyl)-4-(thiomorpholine-4-
morgholine) ClI "N/~ 0 HN CI I~ ~O

'NUOJO 10 100 mg of HN of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phen rbamoyl)benzoic acid was
coupled to
NH
o o

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-

10 methylhydroxylamine hydrochloride via Procedure G. The product was purified on reverse phase
HPLC to yield 2—ch10ro-N‘~(4-chloro-3-(pyridin—2-yl)pheny1)-N4-methoxyterephthalamide, MS
(Q1) 417 (V)"

15  Example 98 2—chloro-N1—(4-chloro-3-(pyridin—2»yl)pheny1)-M-hydroxyterephthalamide

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—y1)phenyl)-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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thiomorpholine via Procedure G. Crude
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-

WO aieaSholine-4-carbonyl)benzamide was reacted via PRSCEGHHE R

oxidize the thiomorpholine 15 sulfur and purified via reverse phase HPLC
to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-
4-(thiomorpholine-4-carbo e ide (in which the thiomorpholline
sulfur is oxidized to SO2). ( 4 (M)+. 20 Example 85 2-chloro-N
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thia20lidioe-3- carbonyl)benzamide
(S-oxidized thiazolidine) CI 0 HN CI N~ 0 118 WO 20061028958
PCT/US20051031284 100 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylc
coupled to thiazolidine via Procedure G. Ceude
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-

e S e asied YR RS BRI Y coupied 1o

pﬁeﬁb_iﬁnfmfw(ébe_zdﬂmrﬁfﬁ(pmoﬂncfzwh)phéﬁgﬂ)mr@YﬁEZ(ﬁhéﬁﬁ@@@éf’déﬂW%’éwm'N'

(4@'11319%&g}%@éﬁ&&ﬁw@@%ﬁﬁmt%ﬁ%@jﬁ&%ﬁ@esm)@ﬂw@qmgo
(M)+. Example 8
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(1-methyl-LTI-pyrazol-5-
yl)terephthalamide 10 CI \N/O HNCIN N\ NHO

Example 100 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonylmethyl)benzamide

@[yl)benzoic acid was

Cl

2
(@}

HN

'340
A

Ethanesulfony! chloride was reduced to sodium ethanesulfinate according to the procedure inlJ.
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 methy! (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
methy! 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-yDaniline via Procedure G. This product was recrystallized from methanol to yield N-
(4-chloro~3-(pyridin-z-yl)phenyl)-4-(ethylsulfonylmethyl)benzamide. MS (Q1) 415 (M)".
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50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic
acid was coupled to 5- amino-lI-methylpyrazole via Procedure G. The

WO BPBYPREWas purified on reverse phase IWLC to 15 yield PCT/US2005/031284

2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-t -(1-methyl-IH-pyrazol-5-
yhterephthalamide. MS (QI) 466 (M)~. Example 87
2-chloro-NI-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(isoxazol-5-yl)terephthala
mide 20CI \N\/OHN CIO NHO 50 mg of

Exgrepifol6l4- (M-@kuts@@yﬁém@yy%ﬁwﬁgﬂ@?ﬁﬁ%%%ﬁi’@%@hﬁ%&m
coupled to 5- aminoisoxazole via Procedure G. The product was purified
on reverse phase HPLC to yield g 25
chloro-N'-(4-chloro-3-(pyridip=2-yl)pkenyl)-N-(isoxazol-5-yl)terephthalamid
e. MS (Ql) 463 W. 119 WC@E@% PCT/US2005/031284 Example
88 2-chloro-NI-(4-chloro-3-(pyridin-2)ghenyl)-N4-(4,5-dihydrothiazol-2-
ylterephthalamide 5 CI ~ N\~ O HN n\ ~NH O 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phen rbginoyl)benzoic acid was
coupled to 2- amino-4,5-dihydrothiazole via '%?dure G. The product
was purified on reverse phase HPLC to 10 vyiel
2-chloro-N~-(4-chloro-3-(pyridin-2-yl)phenyl)-N-(4,5-dilrydrothiazol-2-yl)ter

" ephthalarnide. MS (Q1) 471 (Mt.

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(isopropylsulfonylmethyl)benzamide was prepared using

the same procedure as N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonylmethyl)benzamide
except propane-2-sulfonyl chloride was substituted for ethanesulfonyl chloride. The product was
purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-ylphenyl)-4-
(isopropylsulfonylmethyl)benzamide. MS (Q1) 429 o™

Example 102 2~chlor0-Nl~(4~chloro-3—(pyridin-z-yl)phenyl)-]\74-ethylterephthalamide

Cl

Zx
O

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-

NI-(4—chioro-3-(pyridin-Z—yl)phenyD-N“-ethylterephthalamide. MS (Q1) 415 (V)™

Example 103 (S)~2—0hloro-N1-(4-chloro—3-(pyridin—Z-yl)phenyl)-]\ﬂ—((tetrahydroﬁlran-Z-
yl)methyl)terephthalamide
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Example 89 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-N-(1.FI-imidawl-2-
15 y?&t}%e hthalamide CI O HN-// CI N\L NH NH O 50 mg of
-5§)-(4-(:hIoro-3-(pyridin-2-yl)phenylearbamoyl)ben2’31’Sffs{%%((ioaﬂéf'é284
coupled to 2- 20 aminoimidazole via Procedure G. The product was
purified on reverse phase HPL to yield 2
chloro-N~-(4-chloro-3-(pyFithn- henyl)-N'-(1H-imidazol-2-yl)terephthal
amide. MS (Ql) 452 (M)
2-chloro-NI-(4-chloro-3-(pyridin-2-¥
ylterephthalamide 120 WO 20061028
HN CICN'N - N-J NH O 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcadaamgyl)benzoic acid was
coupled to 4- 5 amino-1,2,4-triazole via Pfocedure G. The product was
purified on reverse phase HPLC to yield 2- °
chloro-Y-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(4H-1,2,4-triazol-4-yl)terepht
79 alaidenie-4 A},hﬂy%ii%%i&ig-ﬁifﬁﬁﬁm?l&%amoyl)penzoic acid was coupled to (S)-
(G drotirytamims Wa Erobdsre G YR produbi was piied i roveHd heEE AL to
yield (;S')-Z«chloro-Nl-(4-chloro~3-(pyridin~2»yl)phenyl)-N4-((tetrahydrofuran-2-

yDmethyl)terephthalamide. MS (Q1) 471 (M)".

nyB+N-(4H-1,2,4-txiazol-4-
PCTIUS2005/031284 CIN O

Example 104 2-chloro-N1-(4~chlor0-3-(pyridin~2-y1)pheny1)-N4-(3-
methoxypropyl)terephthalamide

Cl

Zan
O

HN cl
NH
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-Z-yl)phenyl)—N4-(3-methoxypropyl)terephthalamide. MS QD)
459 (M)*,

Example 105 2—chloro-N1—(4-chloro—3-(pyridin-Z-yl)phellyl)—bﬂ-(3-
hydroxypropyl)terephthalamide
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\N\~OHNCINS NHO 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic aci(g was

WO&B?%%%SI% 2- 15 aminothiazole via Procedure G. The progggi/g\?ésﬂf)lﬁsrllﬁg‘(‘j

on reverse phase HPLC to yield 2
chloro-Y-(4-chloro-3-(pyridin-Ziyl)phenyl)-I+i'-(thiazol-2-yl)terephthalarnide
. MS (Qi) 469 (MY. Ex
2-chloro-N'-(4-chloro-3-
yhterephthalamide 121 WO 2006
O HNCIN'N } NH NH O 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)ph
coupled to 3- amino-1,2,4-triazole via Pro
purified on reverse phase HPLC to yield@ 5
chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N-(IH-1, ,fl-{-triazol-S-yI)terephth
alamide. MS (QI) 453 (M)'. Example 93

7 }%gloof %:Nﬂgdr'égt]- f&%f@@?&%%%ﬁ&ﬁ?&éﬁ%&%%ﬂ%%%&xﬁowas coupled to 3-
carbonyl)benzamide CI \ O Cl )
hydroxypropylamine via Procedure G. The product was purified on reverse phase HPLC to yield
2—chloro-N1~(4—chloro-3-(pyridin—Z—yl)phenyl)-N“-(B-hydroxypropyl)terephthalamide. MS QD

445 (M)*.

)phenyl)-1V4-(1H-1,2,4-triazol-5 20
58dCTfUS2005/031284 CI~N\/

carbamoyl)bonzoic acid was
yre G. The product was

Example 106 (S)—2-ch10ro~Nl-(4-chloro-3-(pyridin—2~yl)phenyl)-N4—(l-hydroxypropan-Z-
yDterephthalamide

Cl

Za
O

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—N1~(4-ch10ro—3—(pyridin~2-yl)phenyl)-i\l4—(1~hydroxypropan—2-yl)terephthalamide. MS
(Q1) 445 (M)

Example 107 (S)—Z—chloro—N‘~(4—chlor0-3-(pyridin—Z-yl)phenyl)—N‘*-(1—methoxypropan-z-
yhterephthalamide
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O 50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic
acid was coupled to thiazoline via Procedure G. The product was purified
WOSROPAZEYS phase HPLC to yield 2-chloro-N- 15 PCT/US2005/031284
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(thiazolidine-3-carbonyl)benzamide. MS
(Q1) 459 (M)'. Example 94
2-chloro-NI-(4-chloro-3-(pyryin- phenyl)-N4-(4,5-dihydrooxazol-2-
yl)terephthalamide 20 CI\ N/ CHNH O 122 WO 2006/028958
PCT/US2005/031284 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phe arbamoyl)benzoic acid was
coupled to 2- amino-4,5-dihydrooxazolg.via Procedure G. The product
was purified on reverse phase UPLC to yiglchH
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)pheny)- Nh—(-4 5- d|IrydrooxazoI -2-yhter
ephthalamide. 5 MS (Qi.) 456 (M)~. Example 95 ©
2 chloro N--(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1,4,5,6-tetrahydropyrimidin
?Eb&'i‘éfé Q"(ch%@%g% %&%nN )ﬁl%ﬁéahlm@lc’y@@e%@&ld was coupled to (8)-1-

oro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was
me@mszre?dprepﬁ,amfmt}’am%epﬁ. &rﬁ%%b‘?’&éé’&ﬂf&@“ﬁ%eﬁo@ﬁ’é? HPLC fo
5 yiaas purified on reysyeechlbass’ AREDrd:-3-(oyyiititd2-yl)phenyl)- -N*-(1-methoxypropan-2-

chl -chlaros3- 2-yl)phenyl)-4-(1,4,5,6-tetrahydropyrimidin
tei“’ f’)tl}*t‘i‘lcﬁ‘ﬁly e&iga %ﬁé@ ES;HZQI) 454 (M)+.

Example 108 N*-(3-(1H-imidazol-1-yl)propyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-
10 yDphenyD)terephthalamide

Cl

N
O

HN Cl

NH

g \_\—N/\j

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-(3-

15  aminopropyl)imidazole via Procedure G. The product was purified on reverse phase HPLC to
yield N“-(B-(IH-imidazol—l-yl)propyl)—2~chloro-Nl-(4-chloro~3~(pyridin~2-
yl)phenyl)terephthalamide. MS (Q1) 495 (M)".

20  Example 109 N4—(2—(1H—imidazo1—4—y1)ethyl)~2~chloro-Nl-(4—chloro~3—(pyridin-2-
yl)phenyl)terephthalamide
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Example 96
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-oxopipcrazine:l-
WO 204403898 henzamide CI \N 0 HN CI N NH 0\-/ 50 mg o?é%gm%gmmg“
~ 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was
coupled to 3- 25 oxopiperazir® via Procedure G. The product was purified
on reverse phase I-IPL [ - 123 WO 2006/028958
PCTIUS2005/031284 \_/ 0
chloro-N-(4-chloro-3-(pyridin-2-y
enzamide. MS (QI) 470 (M)+. 5 Exa
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)p [)-N4-methoxyterephthalamide
Cl HN CIlyH O O 75 mg of NH
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcar oyl)benzoic acid was
coupled to N- 10 methylhydroxylamine hydrochlgridg via Procedure G.
The product was purified on reverse phase IIPLC o yield
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-methoxyterephthalamide.
S (QNh.417 (M)+, 15 Ex le 98 i
T B0 N S oo SRR el e ©
hGhnNEG Kiad 1apddoeNiH Té\q]:]xp%tm@smuriﬁed on reverse phase HPLC to yield N'-(2-(1LH-
inddebd I By B QIR (P diflotoyd) ghasyicayhsimgyiihenzioibaiid WaS (Q1) 481
cqupled to 20 hydroxylamine hydrochloride via Procedure G. The product
Nas purified on reverse phase HPLC

-(3-oxopiperazine-l-carbonyl)b
97

Example 110 2~chloro-N1~(4-chlor0-3-(pyridin=2-yl)pllenyl)-N4—methylterephthalamide

Cl

Za
(@]

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-N1~(4—chloro~3-(pyridin—Z-yl)pheny1)~N4~methy1terephthalamide. MS (Ql) 401
"

Example 111 2-chloro-N'-(4-chloro-3 ~(pyridin—2—y1)pheny1)—N4,N4~diethylterephthalamide
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to yield
2-chloro-N'-(4-chloro-3-(pyridin-2-y1)phenyl)-N4-hydroxyterephthalamide

WOM@6(869263 (M)+. 25 Example 99 PCT/US2005/031284

2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyrrolidine-1-carbonyl)benz
amide 124 WO 2006/023958 PCT/U520051031284 CIN O HN GI O N~
75 mg of 3-chloro-4-(4-ohlgio-8- in-2-yl)phenylcarbamoyl)benzoic
acid was coupled to pyroliding vi cedure G. The product was purified
on reverse phase HPLC to yield 2-chig
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyroo
(Ql) 441 (M)". Example 100 RT S
(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulf ethyl)benzamide 10 CI
NN /O HN O Ethanesulfonyl chloride was feduted to sodium
ethanesulfinate according to the procedure in J. Med. Chem. 1989, vol.
2,no..11, p2436. Briefly, 2.5 ml.of ethanesulfonyl chloride was.added 15
T e o s R 2R S e 608 of S
distfaaire 13drachlstidgaie Pradedire SmpleipadustMespadivshoe watahosasPLC to
yR¥apemes Mnd-the.solids were syspepded v-athanelpneneated WSQET) 443
(1281; 1 It prior to filtering the solids. The filtrate was then evaporated to give
'5 grains of the sodium etlranesulfinate. 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
SO T E R SR
4-(ethylsulfodphtiHydidenzoate after evaporation of the organic layer. 200
Ong of methyl 4-(ethylsulfonylmethyl)benzoate was hydrolyzed via
Procedure M to give 119 mg of 4- (ethylsulfonylmethyl)benzoic acid. 50

mg of 4-(ethylsulfonylmethyl)bengaic acid was coupled with 67mg of
4-chloro-3 \ 4
N 0

HN Cl

e-l-carbonyl)benzamide. MS

"
v

NH OH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (8)-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 (Ql)
444 (M),

Example 113 2-chloro-N'-(4-chloro-3-(pyridin-2-y1)phenyl)-N*-(2-
methoxyethyljterephthalamide
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25 (pyridin-2-yl)aniline via Procedure G. This product was recrystallized
from methanol to yield N-

WO@P—Qﬁ’ﬂ%ff‘?)s-ss-(pyridin-2-y|)phenyl)-4-(ethylsuIfonylmethyl)be}f)ﬁg/r'ﬁf’a%O.Sf\(}rgz84

(Q1) 415 (M)™. 125 WO 2006/028958 PCT/11S20 0 510 3 12 8 4 Example
101 N-(4-chloro-3-(pyridin-2-yliphenyl)-4-(
isopropylsulfonylmethyl) a Cl\ra\/o HNO i S~O 5
N-(4-chloro-3-(pyridin-2- en -(isgpropylsulfonylmethyl)benzamide
was prepared using the same progg
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethwdsulfonylmethyl)benzamide
except propane-2-sulfonyl chloride wa i
chloride. The product was 10 purified on renafise phase HPLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4- (isopropylsulfonylmethyl)benzamide.
MS (QI) 429 (M)+. Example 102
7%:??2:% %L\I}):L?(R‘l?-g;(%ggg}% (~ g(%%&%fxl)}gp %Q%QarNbgm%];![)\Qg%g chzgct]igl%rysldc%up esd to 2-
madeiierbedatinckio Ryc8efoyaidinTReyiyphehytsaniftabyi) trvase iphawsidf4sto yield 2-
IoRRed 0, Sy aming Y3 TR EIUPE Sndt RiRANEE YRR RIIHED M (Q1) 444
reverse phase HPLC to yield 2-chloro- 20
(WI-(4-chIoro-3-(pyridin-2-yl)phenyl)-N-ethylterephthalamide. MS (QI) 415
(M)+. Example 103
(.S)-2-chloro-NI-(4-chloro-3-(pyridin-2-yl)phenyl)-N-((tetrahydrofuran-2-

yl)metlryl)terephthalamide 25 126 o
Example 114  2-chloro-N -(4-chloro-3-(pyr1dm—2—yl)phenyl)-N4—(1~methylp1per1d1n-4-

yl)terephthalamide

Cl

0
HN ol y

s

NH

Z

0

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-chlor0-N1-(4*ohloro-3-(pyridin—Z—yl)phenyl)—N4—(1-methylpiperidin-4-y1)terephthalamide.
MS (Q1) 483 (M)".

Example 115 2-chloro-N1-(4~chloro—3-(pyridin—z-y1)phenyl)-Na-(3-
(diethylamino)propyl)terephthalamide

132



10

15

20

WO 2006/028958 PCT[C82005/031284 CICN % 0 HN CI N 75 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbarnoyl)benzoic acid was

WO 2B0IRTS (S)- (+)-tetrahydrofurylamine via Procedure G.PfE 50U 284

was purified on reverse phase HPLC to 5 yield
(S)-2-chloro-M-(4-chloro-3-(ptridin-2-yl)phenyl)-N"-((tetralrydrofuran-2-
yl)methyl)tereplithalami@@\M 471 (M)me. Example 104
2-chloro-NI-(4-chloro-3 fridi l)phenyl)-N4-(3- 10
methoxypropyl)terephthalamide € CtINH 0 75 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)p Icarham enzoic acid was
coupled to 3- 15 methoxypropylamin Pr;meél—ure_G. The product was
purified on reverse phase BPLC to yield )—nNH
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phefyl)-h/'-(3-methoxypropyl)terephth
alamide. MS (Ql) 459 (M)". 20 Example 105

2-chlqro-N'-(4-chloro-3-(pyridin-2- enyl)-Na-(3x .
Bl P RN S i v oo
JREY I 200860810814 RTpdeNte0s Hhe produstor e mHuriipdnep gpverse phase HPLC to
yisrEh e 4rchileness-fapidnn2yhpheRylsarbamen)ient)isopeiHepbihalamide.

coupled to 3-,
MS (Q1) 499 (M)".

Example 116 2-chloro~Nl—(4-chloro-3-(pyridin-2~y1)phenyl)-N4-(2-(pyrr0Iidin—1-
yDethyl)terephthalamide

Cl

O

HN Ci O
N

NH

Z

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-(2-
aminoethy)pyrrolidine via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N1—(4—ohloro—3-(pyridin-Z-yl)pheny1)-]\/4—(2—(pyrrolidin-1~y1)ethyl)terephthalamide.
MS (Q1) 483 (M)".

Example 117 N'-(4-chloro-3 -(pyridin-?,-},'l)phenyl)—N4 N* 2-trimethylterephthalamide
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WO 013k

hydroxypropylamine via Procedure G. The product was purified on
reversegghase HPLC to yield 5
i (4-chloro-3-(pyridin-2-yl)phenyl)-N4-(3- hydroxypr(/PpSfB?g/roe% 8t11
alamide. MS (Ql) 445 (M)+. Example 106
(S)-2-chloro-NI-(4-chloro-3- (pyrid -2-yl)phenyl)-N-(1-hydroxypropan-2- 10
yl)terephthalamide CI \ N\ O OH 75 mg of
3-chloro-4-(4-chloro-3-(pyric y nylsarbamoyl)benzoic acid was
coupled to (S)-2- 15 amino-I-propanokivi edure G. The product was
purified on reverse phase HPLC to yield
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phen
ephthalamide. MS (QI) 445 (M)+. 20 Exampl
(S)-2-chloro-Nj-(4-chloro-3-(pyridin-2-yl)phefyl)aV4-(1-methoxypropan-2-
yhterephthalamide 128 WO 20061028958 PCT/US2005/031284 CIN\/
O HN CfNH O 0- 75 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbainoyl)benzoic acid was
Inonmledjtttbe(S)% srdthimeite. BropyretrrRiRate rrectitdves. e IGEYP A and
&@Wiﬁ?@ﬁ@g@vﬁi’%@ ﬂh&fcﬁ‘n@@l-lcrrm bfyi@ldmethy! tin and 0.077 g of palladium

tegm% il\IOS e Chloé?tal ﬁ%\&} -%ﬁg QP e%c)’uibé' ”i'%%'i‘e%’%%@%?orzm h. The

xam
remmb(xaw@mhmn MQMBﬂl)pW)p%lﬁhéh@fbmfﬁ(@%ﬁlﬁ‘?ﬁ@@épyﬁb?wg—aﬂw layers were

washed with 5% ammonium hydroxide, IN HCl, again with 5% ammonium hydroxide, and finally

4-(1-hydroxypropan-2-yl)ter

with water. Filtration of the solvent through sodium sulfate and evaporation gave 1.44 g of crude
dimethyl 2-methylterephthalate. 210 mg of dimethyl 2-methylterephthalate was hydrolyzed via
Procedure M to give 4-(methoxycarbonyl)-3-methylbenzoic acid. Silica gel chromatography was
performed (0% to 70% EtOAc gradient in Hexanes) to yield 115 mg of 4-(methoxycarbonyl)-3-
methylbenzoic acid. 4-(methoxycarbonyl)-3-methylbenzoic acid was then coupled to
dimethylamine hydrochloride via Procedure G. The crude methyl 4-(dimethylcarbamoyl)-2-
methylbenzoate was then hydrolyzed via Procedure M to give 110 mg of 4-(dimethylcarbamoyl)-2-
methjlbenzoic acid. 4-chloro-3-(pyridin-2-yD)aniline was coupled to 110 mg of 4-
(dimethylcarbamoyl)-2-methylbenzoic acid via Procedure G to yield N!-(4-chloro-3-(pyridin-2-
yDhphenyl)-N*,N*,2-trimethylterephthalamide. MS (Q1) 394 M)

Example 118 2-chloro-N'-(4-chloro-3 -(pyridin-2—yl)pheny1)~N4-propylterephthalamide

Cl

Z
(@}

HN Cl

NH
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25

10 yl)phenyl)terephthalamide CI HN CI 0 75 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenyl'carbamoyl)benzoic acid was
WO 2GARRITS 1-(3 15 aminopropyl)imidazole via Procedure &S TREDI3dUEH
was purified on reverse phase HPLC to yield N4-(3-(1
5(Hriigidazotileyd)praplpid-cigriii-2 (dbphdaytedSbamaybimoic acid was coupled to
Nphenyter, i I D3 ield 2- -
R 0 el S o kAP Bt ied o
Nyffordargtfrérentithnpbr 2o noey eeerb b oids F’@régfyéé%%slzm
CIN/O HNCINH 0~NvNH 75 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was
coupled to hystamine via Procedure G. The produgct was purified on ,
EmhesblBha%é@ﬁ@ﬂ-%ﬂ)ﬁ-&p(@d(iﬂ;@gl)phenyl} ~(2-hydroxyethyl)terephthalamide
imidazol-4-yl)ethyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthala
mide. MS (QI) 481 Example 119
2-chloro-M-(4-chloro-3-(py&din- phenyl)-M-methylterephthalamide 10
CI \N\/O HNCIO 7519
3-ch|pro-4-(4-chIoro-3-(pyr|d\‘n-2-y hepylegrbamoyl)berrzoic acid was

2-chloro-M-(4-chloro-3-(pyridin-2-y1)phen
MS (QI) 401 d

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
propanolamine via Procedure G. The product was purified on reverse phase HPLC to yield 2-

chloro~Nl-(4-chloro—3-(pyridin-2—y1)pheny1)-N"‘-(2-hydroxyethyl)terephthalamide. MS (Q1) 428
M)".

Example 120 2-chloro-N'-(4-chloro-3-(pyridin-2-y)phenyl)terephthalamide

Cl

Za
O

HN Cl

NH,

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
ammonium chloride via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide. MS (Q1) 386 My

Example 121 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1 H-tetrazol-1-yl)benzamide
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(M) Example 111 2-chloro-NI-(4-chloro-3-(pyridin-2-yl)phenyl)-A4,N
-diethylterephthalamide 20 130 WO 2006/028958 PCT/U%%Q%SJZO()%%%% 04
WO HN CIN 0 75 mg of

3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was

coupled to diethylamine hydrochl6tide via Procedure G. The product was
purified on reverse phase I- to eld
y

2-chloro-N'-(4-chloro-3-(pyridi - nyH-N4,N4-diethylterephthalamide
. MS (QI) 443 (M)+ Example 112 HN
(S)-2-chloro-NI-(4-chloro-3-(pyridin-2-yl)p
terephthalamide CI HN CI NH OH 75 mg
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylearamoyl)benzoic acid was
coupled to (5)-1- 15 amino-2-propanol via PrBgedure G. The product was
purified on reverse phase 11PLC to yield (S)- 2-chloro
Nr1-(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(2-hydroxypropyl)terephthalamide
ProMeufR8 WdubM 72X mpleblB(pyridin-2-ylaniline (50 mg) and 4-(1H-tetrazol-1-

Yﬁﬁg%%&%gﬁ&%&g&%&ﬁ%@ﬁ@? ~fﬁ£%~ —g%%;é\;)gg(g%gé{-tetrazol—l-yl)benzamide. MS

(GCFIUSRN05/031284 CI\Q 0 HN CI NH

1)-N4-(2-hydroxypropyl)- 10

)

Example 122 2-chloro-N-(4-chloro-3-(pyridin-2-yDphenyl)-4-(4-ethylpiperazine-1-

carbonyl)benzamide

Cl

/
N 0
HN cl
/™
N
d s

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 (V)"

Example 123 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(piperazine-1-carbonyl)benzamide
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Wo\ﬁ%‘?/&fﬁﬁ%d on reverse phase HPLC to yield 2- 5

0 75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic
acid was_coupled to 2- methoxyethanamine via ProcedurePngggg)o%y%%&
chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N-(2-methoxyethyl)tereplrthala
mide. MS (Q1) 444 (M)t. Exanfle 114

2-chloro-N'-(4-chloro-3-( in- henyl)-N-(1-methylp,iperidin-4- 10
ylterephthalamide CI HN\C| 75 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl ylearbamoyl)benzoic acid was
coupled to 4- 15 amino-I-methylpiperidi ia Procedure G. The product
was purified on reverse phase HPLC to
2-chloro-N1-(4-chloro-3-(pyridin-2-yl)pheny})-N-(1-reethylpiperidin-4-yl)tere
phthalamide. MS (QI) 483 (M)+. 20 Examfle 115’
2-chloro-Nt-(4-chloro-3-(pyridin-2-yi)phenyl)-Aa-(3-

diethylamino)propyDterephthalamide 132 WO 2006/02895
N AP A RO o 3
piecirioeo-i4-Plootitano®- (Byrietisricyayphurssuantraipbif)angeiend diepiedaith TFA.
A%RH @'ﬁ%%?]&ﬁ#w%@@%%@%@%%@: %gViﬁrﬁdf&PGQ Weefso iSenPdUch yield 2-

as purified on reverse phase to 5yie .

S A A e e D S T R
(@hthalamide. MS (QI) 499 (M)'. Example 116
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N-(2-(pyrrolidin-I-

Example 124 2-chloro-N1—(4-chloro-3-(pyridin—2~yl)phenyl)-N4—(2,2,2-
trifluoroethyterephthalamide

Cl

Z
O

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)-N"-(Z,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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10 yl)etlryl)terephthalamide CI "-N O HN CIN NH O 75 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was

WO@B%%@% N-(2- 15 aminoethyl)pyrrolidine via Procedure Ef%%z?)ﬂr%ﬁﬁ%ﬁ“

was purified on reverse phase HPLC to yield
2-chloro-N1-(4-chloro-3-(pyridi@-2-yl)phenyl)-N-(2-(pyrrolidin-I-yl)ethyl)tere

phthalamide. MS (QI) 4 ) Example 117

N'-(4-chloro-3-(pyridin-2- e N;,2-trimethylterephthalamide 133
WO 20061028958 PCT/US2005/ 4 CIN\/O HNN O Inasealed
tube, 1.94 g of dimethyl 2-bromoterep jate was dissolved in 4 ml, of
HMPA and 5 degassed with nitrogen priof to adding 1.1 ml, of tetramethyl
tin and 0.077 g of palladium tetralcistriph hosphene. After sealing the
tube, the reaction was heated to 65 C for 16 h-The lreaction was then
partitioned into ethylether and water and extracted. The organic layers
were washed with 5% ammonium hydroxide, IN HCI, again with 5%

PRI DK uang Nipalylowithpyates. =itiisan of-thesdvartoxamide (50
through, sodium, sulfate and eva IQ 1.44 g of crude 10 di L.
OB AR o ot i S et 3 g AR e
phiyeiroly2BeCvia Procetitife M ad’diVE imideratrosd) ety iyn-3-(etionerdipyidin-2-

yﬁig{glygﬂig&igg{lgiarqqmtquamm/yas 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

ERagH L 46 (digrathydsaphRmaN)=R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide

Cl

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-y1)-N-(4-chloro-3-(pyridin-2-
yDphenyl)nicotinamide. 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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15 methylbenzoate was then hydrolyzed via Procedure M to give 110 mg

4-(dimethylcarbamoyl)-2- methylbenzoic acid.
WO&O(L’)

38 (pyridin-2-yl)aniline was coupled to 110 mg of X< T/US2005/031284
(dimethylcarbamoyl)-2-methylbenzoic acid via Procedure G to yield

N'-(4-chloro-3-(pyridin-2- yl)phepyl)-AM,N',2-trimethylterephthalamide. MS
(QI) 394 (M)+. 20 Exampfe118

2-chloro-N'-(4-chloro-3-(pyrdin- phgnyl)-AV'-propylterephthalamide Cl
N O HN-/ Cl Ob-NH 134 WO 200€ 958 PCTJUS2005/031284 50 mg
of 3-chloro-4-(4-chloro-3-(pyridin-2-y1)pt@nylcarbamoyl)benzoic acid was
coupled to propylamine via Procedure\G. ¥he product was purified on

reverse phase HPLC to yield 2-chloro-

N'-(4-chloro-3-(pyridin-2-y1)phenyl)-N-propyl ‘é-rephthalamlde MS (QI) 430
(Mr. 5 Example 119 N,

2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N-(2-Rydroxyethyl)terephthala
mide CINO HN CIOH NH 10 50 mg of

PRSI (RN V- GL et T RORIER L R bUARGaamice 0
mg\vas é25hagefl P atoindplepghimidazole in butanol (0.5 mL). The crude reaction was

pEiiRke '&47@9@ Qasé (ﬁ:ﬁ,@l%2ﬂa@F@(zavaﬁslﬂn(&mqt%y&%x&%&oﬁm@m-s-
mlde 8 (M) l(%Exam le 120

(Iﬁ"b‘m’é‘?‘é’w GFXM‘TSPS?? I W;/I)terephthalamlde Cl N// O

Example 128  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-(2-oxopyrrolidin-1-

yD)propylamino)nicotinamide

Cl

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 0.42 mL of 1-(3-aminopropyl)-2-pyrrolidinone in butanol (0.5 mL). The crude reaction
was purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-(2-
oxopyrrolidin-1-yl)propylamino)nicotinamide. MS (Q1) 450 (M)*.

Example 129  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-morpholinopropylamino)nicotinamide
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HN CI NH2 0 20 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was

WOZSP923P%8 ammonium chloride via Procedure G. The proBGC{vAYH R

on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-Zyl)phenyl)terephthalamide. MS (Ql) 386
(M)'. 25 Example 121 @ @
N-(4-chloro-3-(pyridin-2-Y) 4-(1pi-tetrazol-1-yl)benzamide 135 WO
20061028958 PCT/US2005/03128# "N/ 0 HN NI N' Procedure G was
used to couple 4-chloro-3-(pyridui-2-yl)ariline (50 mg) and
4-(1H-tetrazol-1- yl)benzoic acid to yie N
N-(4-chloro-3-(pyridni-2-yl)phenyl)-4-(1)7
(Q1) 421.0 (My . Example 122
2-ch|oro-N-(4-ch|oro-3-(pyridin-2-y|)pheny|)-4-(4-§‘f§§;}piperazine-l-
carbonyl)benzamide 10C NO HNCINN-/ 05 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
Ponedvesedp pase kil Gitg YiélalodS-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50

m l SAT [ foTa® 1 .. .. d+ Hbn was
g?] %;fn‘{}g‘%&?%ﬂg?’ égg{%@@%ﬁﬁm A4 AeERIPRIaZiNgd-GaIb s

I -chloro- o
P ERorBe3-(5Ycin- 2X5bha 1 - (ip b aind LBy R RPen-6-C-

morpholinopropylamino)nicotinamide. MS (Q1) 452 o).

zol-1-yl)benzamide. MS 5

Example 130 N-(4-chloro-3-(pyridin-2-yl)phenyl)benzo[d][1,2,3]thiadiazole-5-carboxamide

Cl

FAN
o

HN

N
N

S/
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—N1-(4~chloro-3-(pyridin-Z-yl)phenyl)-]\/4-((1S,ZR)-Z-hydroxy~2,3-dihydro—
1 H-inden-1-yl)terephthalamide
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20 136 WO 2006/028958 PCT/US2005/031284 CI\N\/O HN CI
N~~NH 0\~ 50 mg

Woszp(?ﬁf%%%-sﬁ-(mchIoro-3-(pyridin-2-y|)phenyIcarbamoyl)benz%?g/gé?ﬁwgt 284

coupled to Boc- piperazine via Procedure G. The organic layer was
evaporated to dryness and treated with TFA. 5 After 1 h the TFA was
removed and the crude urified on reverse phase 14PLC to yield 2
ehloro-N-(4-chloro-3-(pyndir¢2- enyl)-4-(piperazine-l-carbonyl)benzan

2-chloro-NI-(4-chloro-3-(pyridin-2-yl)pheny)-N-(2,2,2-
trifluoroethyl)terephthalamide CI N O H IF r+F NHF 0 15 75 mg of
3-chloro-4-(4-chloro-3-(pyridui-2-yl)phenylcarRamaqyl)benzoic acid was
coupled to 2,2,2- trifluoroethylamine via Pfocegtre G. The product was
purified on reverse phase HPLC to yield 2_@?
chloro-NI-(4-chloro-3-(pyridin-2-y1)phenyl)- ,2,2-trifluoroethyl)terephth
alamide. MS (Ql) 469 (M)'. 20 Example 125
6-(2-(1H-imidazol-5-yl)ethylamino)-N-(4-chloro-3-(pyridin-2-

64/ pheryBridotivaide ot @ 3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to

(1S,2R)-1-amino-2,3-dihydro-1H-inden-2-ol via Procedure G. The crude product was purified on

reverse phase HPLC to yield 2~chloro-Nl-(4—chloro-3-(pyridin-Z—yl)phenyl)~N4-((1S,2R)-2—hydroxy—

2,3—dihydro-IH-inden-l-yl)terephthalamide. MS (Q1) 518.2 (M)™.

Example 132 2-chloro-N"-(4-chloro-3 —(pyrid'm—2-yl)pheny1)-_7\/4-»((1R,2S)—2-hydroxy-2,3—dihydro-
1 H-inden-1-y!)terephthalamide
Cl

Zx
O

HN Cl

NH  oH

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
(1R,28)-1-amino-2,3-dihydro-1H-inden-2-0l via Procedure G. The crude product was purified on
reverse phase HPLC to yield 2—ohloro~N1~(4—chloro-3u(pyridin~2~y1)phenyl)—N4—((1R,2S)~2-hydroxy~
2,3-dihydro-1H-inden-1-yDterephthalamide. MS (Q1) 518.2 )" '

Example 133 N4-benzy1-2-chloro-Nl—(4—chloro-3-(pyridin~2-yl)phenyl)-N4-(2-hydroxyethyl)-

terephthalamide
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WO 2006/028958 PCTIUS20 051031284 CIHN\NH HNC NN

WOEIE%&‘%%Q F was performed using 52003/031%?4

-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3- carboxamlde (
100 mg of hystamine in butanol (0.5 mL). The crude reaction was purified
by reverse 5 phase HPLC to ytld
6-(2-(1H-imidazol-5-yl)ethylamiy
yl)phenyl)nicotinamide. 9 (M)'. Example 126

purlfled by 15 reverse phase HPLC to ylé?d
6-(4-acetylpiperazin-1-yl)-N-(4-chloro-3-(pyridin- 2 yI)phenyI)nlcotlnamlde
MS (QI) 436 (M)'. Example 127

46+3-6FH- mMﬂ%LﬂmﬁmﬁwmQ)prﬁ@ﬁm&mr&r@%ﬂm&a@ was coupled to 2-
(k{%yhen}(c%et gry via roceﬁure o %%?1{932 g%guctpv%-slz-{)%gg O(P (?r{?gv]é%s%%ha%le wLC to
yield M—benzyl—Z-chloro—Nl-(4—chloro-3~(pyr1dm—2-yl)pheny1)—N4-(2~
hydroxyethyl)terephthalamide. MS (Q1) 520 (M)".

Example 134 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)pheny1)-N*-methyl-N*-(pyridin-2-
ylmethyDterephthalamide
Cl

Z
Q

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  N*-benzyl-2-chloro-N L.(4-chloro-3-(pyridin-2-yl)phenyl)-N*-
methylterephthalamide
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~N HN--\... 1IN Procedure F was performed using
4-chIoro-3-(pyridin-2-yl)phenyl)-6-chIoro-3-carboxamideé?{% m g/and
%93? 1-(3-aminopropylimidazole in butanol (0.5 mL)P %W? 31284
reaction was 5 purified by reverse phase HPLC to yield
6-(3-(1H-imidazol-1.-yl)propylamino)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)nico i S (Q1) 433 (M)-. Example 128
N{4-chloro-3-(pyridui-2- en -(3¢2-oxopyrrolidin-I- 10
HINN  I[dN--\ ~O N Procedure F was

N-
WO]_ZQ

yl)propylamino)nicotinamide N O

performed using
N-(4-chIoro-3-(pyridin-2-yl)phenyl)-6-c-mide (50 15 mg)
and 0.42 mL of 1-(3-aminopropyl)-2-pyrrolidigonetin‘butanol (0.5 rnL). The
crude reaction was purified by reverse pﬁase\HPLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-(2-

4((E)X0p é%guﬁ%})]:zlyg Pczrﬁ%lﬁr-?;')ry}%ﬂﬁ?ytﬁ‘p gr]ll}qgérgﬂa%og(%peﬁgo%(m}d \ngs coupled to N-
mithed-chbenphBstparidimevia Pricessiphe 64 Sthaempio irdpro piaprifhieotupaiphase
HEEC IS PR AN/ N280RR REULELRANOYO3diZ 4y 15phd - A Dy ekt hiBalBnide.
Procedure F was performed using
1vﬁ-((gll-z:fjﬁé}tJo(]f:fD(pyridin-2-yl)phenyl)-6-chIoro-:’a-carboxamide (50 mg) and
0.14 mL of N-(3-aminopropyl)morpholine in butanol (0.5 mL). The crude
reaction was 5 purified by reverse phase FIPLC to yield

N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-
Exan(iple 136 M—Eg}gminobengg-}ch o%o-N(—(4-cl1loro~3—(pyridin-2~y1)phenyl)terephthalamide

Cl

0
HN cl
HoN

O

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-

o)

phenylethane-1,2-diamine via Procedure G. The crude product was purified on reverse phase
HPLC to yield N*-(2-aminobenzy1)-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

143



10

15

20

morpholinopropylamino)nicotinamide. MS (Ql) 452 (M)4. Example 130
N-(4-chloro-3-(pyridin-2-yl)phenyl)benzo[d][1,2,3]thiadiazole-5-carboxamid

WOZ0PBEISEN O HN-N SA 50 mg of 4-ch|oro-3-(pyri.din-2‘-’&%‘!”1%ﬁ%OeS/\(/)\?Q’z;ll%84

coupled to benzo-1,2,3-thiadiazole-5-carboxylic acid 15 via Procedure G.
The crude product was purifiedl via reverse phase HPLC to yield
N-(4-chloro-3-

(pyridin-2-yl)phenyl)ben [1, higgliazole-5-carboxamide. MS (Ql)
367 (M)+. Example 131 HN
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)pher
hydro- 20 1 H-inden-1-yl)terephthala 140 06/028958
PCT/US2005/031284 CI\N\/0 HN CI NHNG OH-60 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenycarbamoyl)benzoic acid was
coupled to (1S,2R)-1-amino-2,3-dihydro-1H-inden-2-01 via Procedure G.

The crude product w rified on_5 reverse phase,HPLC to vield
6 R S SIS AT S AR BRI i s coupled o
bed73\elitiyelnin IMoimden G-yTjte repshtbratintives Idfied ppaageriyse ERbpipmeld V-

be]é;l—%chloro-Nl-(4-chloro-3-(pyridin-z-yl) henyDterephthalamide. MS (Q1) 476 )"
2-ch|oro-NI-(4-chIoro-3-(pyridin-2-y|§phenyl)-N4-((1R,25)-2-hydroxy-2,3-di
hydro- 10 1 H-inden-I -yl)terephthalamide Ci \ N O HN CI NH OH

Example 138 (R)—Z-chloro-Nl-(4~chloro-3-(pyridhl-Z-yI)phenyl)-N“—(2-hydroxy-1-
phenylethyl)terephthalamide

Cl

Zan
o]

HN Cl

+O

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to R)-

0

2-amino-2-phenylethanol via Procedure G. The crude product was purified on reverse phase
HPLC to yield (R)-2~chloro—N1-(4—chloro-3-(pyridin-2-yl)phenyl)-N"-(2—hydroxy-l-
phenylethyl)terephthalamide. MS (Q1) 506 D"

Example 139 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-methyl-1,4-diazepan-1-ylnicotinamide

144



10

15

20

0 60 mg of 3-ehloro-4-(4-chloro-3-(pyridin-2- yI)phenylcarbamoyl)benzoic

acid was coupled to (1R,28)-1-amino-2,3-dihydro-1H- |nd

WO BUEBEN, G. The crude product was purified on 15 reverse a%oeglp-?l!ﬁfé
to yield
2-chloro-NI-(4-chloro-3-(pyridin-2tyl)pheuyl)-N4-((1R,2S)-2-hydroxy-
2,3-dihydro-II7-inden-1-yl) lit ide. MS (QIl) 518.2 (M)4. Example
133 \_/

0
n-2-yl)phenyl)-N4-(2-hydroxyethy
PCT[U82005/031284 CI\ N

NQ-benzyl-2-chloro-M-(4- chloro 3-(
)- 20 terephthalamide 141 WO 2006/02
\/OHN CIN\/ O OH 40 mg of
3-chloro-4-(4-chloro-3-(pyridin-2- yl)phenylcam oyl)benzoic acid was
coupled to 2- (benzylamino)ethanol via Proé\"(;l/ e G. The crude product
was purified on reverse phase HPLC to 5 yie ~
N4-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2- yI)phenyI) 1Vv4-(2-

hydroxyethyl)terephthal 4 ) A
A o e S e
digdepathyit@repdtrafanicer@HidN ©f ¢Yaporatpd @\qwx;g@s @prified on reverse phase

aeCehiQr é&“‘é&@]@tli%?o?b@w&ﬁm&x’%ﬂ&&ﬂwﬂlm&m&%@a@qq/w@@unmmde
to N: methyl-I-(pyridin-2-yl)methanamine via Procedure G. The

ﬁﬂ?é twas purified on reverse 15 phase HPLC to yield
2- chloro N'-(4-chloro-3-(pyridin-2-y1)phenyl)-N4-methyl-N4-(pyridin-2-
ylmethyl)terephthalamide. MS (Ql) 491 (_M)}.

Example 140 N-(4-chloro-3-(pyridin-2-yl)pheny1)-6-(1,4-diazepan-1-yl)nicotinamide

Ci

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-ylnicotinamide. MS (Q1)
408 (M)".

Example 141 2—chloro-N1-(4—chloro-3-(pyridin—2-yl)phenyl)-]\74-(2-
(phenylamino)ethyl)terephthalamide
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Example 135 N4-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-NQ-
20 methylterephthalamide 142 WO 2006/028958 PCT1US2005/031284

WORREPS HN CIN\/ O 40 mg of PCT/US2005/031284

3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was
coupled to N- methyl-I-phenymethanamine via Procedure G. The crude
product was purified o er ase 5 HPLC to yield
N-benzyl-2-chloro-Nr-(3-ghlor pygdin-2-yl)phenyl)-A~-methylterephthal
amide. MS (QI) 490.1 (M)+. Examplé 136
N4-(2-aininobenzyl)-2-chloro-NI-(4-ch
amide 10CI \N/OHN CIHpN N ;
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylgggbainoyl)benzoic acid was
coupled to R4- phenylethane-1,2-diamife vi?a—F\roc e G. The crude
product was purified on reverse phase 15 HPLt¥
N-(2-aminobenzyl)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)tereplthala
mide. MS (Q1) 491 (M)+. Example 137
6NehehshyphRrohleiesiNb:043 elnjoitin (pynheinicaphpledid)ieie phith alanidgledGo V-
pﬂe%?léﬁ(%@ﬁ@%%ﬁ@%apﬁ&@d&%5/@&1%& C;Hoduct was purified on reverse phase

HPLC 1o yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-(2-
(phenylamino)ethyl)terephthalamide. MS (Q1) 505.1 (M)*.

Example 142 (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-hydroxy-1-
phenylethyl)terephthalamide

Cl

62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to (S)-2~
amino-2-phenylethanol via Procedure G. The crude product was purified on reverse phase HPLC
to yield (S)-2-chloro-N'-(4-chloro-3~(pyridin-2-yl)phenyl)-N*-(2-hydroxy-1-
phenylethyl)terephthalamide. MS (Q1) 506 (M)".

Example 143 2-chloro-N'-(4-chloro-3-(pyridin-2-y1)phenyl)-N*-(1-phenylethyl)terephthalamide
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\N\/O HNCIH O 60 mg of
3-chloro-4-(4-chloro-3-(pyridin-2- yI)phenyIcarbamoyI)benz% fggigogvgﬂz

Woég‘tfb%sgsc% benzylamine via Procedure G. The crude proé)uc was purifl

on reverse phase HPLC to yield N4- 5

benzyl-2-chloro-N'-(4-chloro-3Qpyridin-2-y1)phenyl)terephthalamide. MS

(Ql) 476 (M)'. Example

(R)-2-clfloro-Nj-(4- -chloro 1(pyr ~2-ybphenyl)-N4 -(2-hydroxy-I-

phonylethyl)terephthalami de 10 GINOKXHNOCI / OH NH \/ O 60 mg of

3-chloro-4-(4-chloro-3-(pyridin-2-yl)ph arbamoyl)benzoic acid was

coupled to (R)- 2-amino-2-phenyletha ia Procedure G. The crude

product was purified on reverse phase 15URLC te-yield

(R)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)ghenyt)- (2-hydroxy-I-

phenylethyl)terephthalamide. MS (Ql) 506 (M)+. Example 139

N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-methyl-l,4-diazepan-1-yl)nicotinam
61deg 20 1-44ldNA-2DEBR3IpBiRCTH)BROABIORTREYbDEIIE GridHNMaANcoapl&d to 1-
pﬁag/l%?&l@n&l}ll%%'é' I‘%&Q{QEOGG (ﬂﬁérk‘}'{{a:e?ﬁ%éﬁ&ewé){}ﬁ?ﬁéﬁao@ &@%Yé’é‘fshase HPLC to

reacted with, | -methyl
yield 2-chloro-N*-(4- ch10r0-3 (pyrldm—Z-yl)phenyD -N*-(1-phenylethyl)terephthalamide. MS (Q1)

490.1 (M)*.

Exampl 144  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)pheny!)-N*-(4-(methylsulfonyl)benzyl)-
terephthalamide

Cl

Z
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-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(4-
(methylsulfonyl)benzyl)terephthalamide. MS (Q1) 554 (M)".

Example 145  N-(3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzyl)picolinamide
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WO

diazepane via Procedure F. The reaction was evaporated to dryness and
urlfled on reverse phase 5 IIPLC to yield
Sto-3- -(pyridin-2-yl)phenyl)-6-(4-methyl-I,4- dlazepar(ljr{mﬁ%ﬂ%sc/) ?r%%i
de MS (Q1) 422 (M)-. Example 140
N-(4-chloro-3-(pyridin-2-y1)phenyi)-6-(1,4-diazepan-1-yl)nicotinamide 10

Cl NO HN-~N N--) V/xN mg of
6-chloro-N-(4-chloro-3-(ysdin- phgnyl)nicotinamide was reacted with
1,4 diazepane via Procedure F. TRe+€actin was evaporated to dryness
and purified on reverse phase 15 BP yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-( iazepan-1-yl)nicotinamide. MS
(Ql) 408 (M)'. Example 141 NH N=
2-chloro-Y-(4-chloro-3-(pyridin-2-yl)phenyl)- (phenylamino)ethy

Iterephthalamide 145 WO 2006/028958 PC?/U82005/031284 CI C/, HN
CINH OH\/62 mg of

753@@&9&&% @ équmn% yhohe ppél@@r@w%%gé%mmﬁmmyg 2

led to N'- phenylethane-l,2-diamine via Procedure

SUEEElREHUrio8 GFPFEVER@ pHudied FRETIEND gieipro-4-CF-chioro - pyridin2
y%MMb@rB‘dm{ﬁ-lmﬂmﬁeéﬁ(mﬂdln -2-yl)phBmyrutdd-(2- 3-chloro-4-(4-chloro-3-(pyridin-2-
ylﬁgﬂ_ 3P @g@ggg@%@@@g&%ﬁ@mw@s@m&@mé HifMN ﬁ@m@%;a%@ to remove

loro-3 (pyrldln 2-yl)phenyl)-N4-(2- hﬁ/drox y-I- 10
thﬁ I@ﬂﬁ?ﬂﬁ’ﬁ&e%ﬁ‘fﬁa‘fﬁ% En the HCl salt of 4 (ammomet y1)-2-chloro-N-(4-chloro-3-
(pyridin-2-yD)phenyl)benzamide. 54 mg of the crude HC] salt of 4-(aminomethyl)-2-chloro-N-(4-

chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to picolinic acid via Procedure G. The
crude product was purified by reverse phase HPLC to yield N-(3-chloro-4-(4-chloro-3-(pyridin-2-
yDphenylcarbamoyl)benzyl)picolinamide. MS (Q1) 477.3 (M)".

Example 146  N-(4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzyl)picolinamide

Cl

Z-
O

HN

75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-((tert-
butoxycarbonylamino)methyl)benzoic acid via Procedure G to yield tert-butyl 4-(4-chloro-3-
(pyridin-2-yl)phenylcarbamoyl)benzylcarbamate. Tert-butyl 4-(4-chloro-3-{pyridin-2-
yDphenylcarbamoyl)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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Cl CC HNh/OH NH 0 62 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was
WO@S?%%%?% (S)-2- 15 amino-2-phenylethanol via Proceduré @' The &ruda !

product was purified on reverse phase HPLC to yield
pE)ed-chloyo-N'réesleloroBagey ridiHP2g 1) phenyl) Ndd2-hyaioxd-dhloro-3-(pyridin-2-
ide. MS (£l P Example 143
yl%%%k%ﬁ%%ﬂ[} ﬁc?f%@%@ﬁ%&%é%&p egrrf%&-)i%f)(’l-phenylethyl)terephtha
lamide 146 WO 2006/028958 PCT/US2005/031284 CI0 HN CINH 0/
62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic
BRI CORPIELIR 000 &99%1%%@3 VR EIRRARNRI TG G mice
product was puri ied on reverse se HPLC t yield
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"{1-phenylethyl)terephthala
mide. MS (Q1) 490.1 (M)". Examapl144
2-chloro-N"-(4-chloro-3-(p -2 henyl)-JV4-(4-(methylsulfonyl)benzyl
)- 10 terephthalamide Cl ¢ | NiH 0 62 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)p Icarbamoyl)benzoic acid was
coupled to (4- 15 (methylsulfonyl)phenyl)ymathanamine via Procedure G.
The crude product was purified on rever thase HPLC to yield
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-
o]

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to isopropylamine via Procedure G.
Crude methy! 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)pheny)pyridine-2,5-dicarboxamide

Cl

Z
O

HN

NH

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to fert-butylamine via Procedure G.
Crude methyl 6-(feri-butylcarbamoyD)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-butylecarbamoyl)nicotinic acid via Procedure G. The crude product was purified by reverse
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25

(methylsulfonyl)benzyl)terephthalamide. MS (QI) 554 (VI)+. 20 Example

o PCT/US2605/031284.

WO 946928115t 0-4- (4-chloro-3-(pyridin-2-yl)phenylearbamoyl)benzyJpicolinami

de 147 WO 2006/028958 PCTJUS2005t031284 CI HM- CI NH N- O \/
phé® Mg @pKechlaso-3-gpydidinal-ylyeanitinerwashboagidpytitin-2-yhphenylpyridine-2,5-
A-((tert-but o) ino)methyl)-2- chlorobenzoic acid via Procedure
dl@ gxﬁ@féé t%ﬁg& gﬁg 0ro-4-(4-chloro-3-(pyridin-2- 5
yl)phenylearbamoyl)benzylcarbamate. Tert-butyl
3-chloro-4-(4-chloro-3-(pyridin-2 yl)phenylcarbamoyl)benzylcarbamate
was . sybse tly freated with 4N HCI in Bioxane t :
R oot Tt L i ¥ RBARE2 SRR EES
4-(aminometisgthoxashidsro-N-(4-cliloro-3- (pyridin-2-yl)phen),l)benzamide.
54 mg of the crude NCI salt ofcg-(aminomethyl)-2-chloro-Nr (4-
chloro-3-(pyridin-2-yl)ph be ide was coupled to picolinic acid via
Procedure G. The 10 cr q\{ ro was purified by reverse phase HPLC
to yield N-(3-chloro-4-(4-chloro-3-#y+din-2-
yl)phenylcarbamoyl)benzyl)picolinami S (Ql.) 477.3 (W. Example 146
N-(4-(4-chloro-3-(pyridin-2-y1)phenylc l\r'noyl)benzyl)picolinamide 15
Cl "N/ 0 HN NH N- 0\/ 75 mg of 4-chlorg-3xfpyriein-2-yl)aniline was
coupled to 4-((tert- butoxycarbonylaminoynet enzoic acid via
Procedure G to yield tert-butyl 4-(4-chloro-3- 20
(pyridin-2-yl)phenylcarbamoyl)benzylcarbamate. Tert-butyl
245 (4ighbero-Grbmuigiarborpiiemicasbiaman) bamadcarbpmditedyasethanamine via
subsequently treated with 4N HCI in Dioxane 1o r : :
PERSIBERI gr Ll At G ML Sl i b EURE HE 508 nyirotyed vi
Pébqaimin dnetlyidldN{A ol of S EpepigkittrebueynirebrmmdRisaniieadh g o1 of 4
B UPG teb SRkhfid: (Ripibaipethd) Np{Aahipsondtipieinndy Dnicotinic acid via

Procedure G. The crude product was purified by reverse phase HPLC to yield N°-(4-chloro-3-
(pyridin—2~yl)pheny1)~N2-(pyridin-2~yhnethyI)pyridine—2,S-dicarboxamide. MS (Q1) 444.1 (M)".

Example 150  N-benzyl-N*-(4-chloro-3-(pyridin-2-yl)pheny)pyridine-2,5-dicarboxamide
Cl

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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yl)phenyl)benzamide was coupled to picolinic acid via Procedure G. The
crude product was 148 WO 2006/028958 PCT/1JS2005/031284 if]
wo B?P?’é’%@l%se phase HPLC to yield N-(4-(4-chloro-3-(pyridin- -T%%OO%E&%?
yl)phenylcarbamoyl)benzyl)picolinamide. MS (Ql) 443.3 (M)". 5 Example
147
NS-(4-chloro-3-(pyridin-2-yl)phenyl)-N2-isopropy]pyridine-2,5-dicarboxami
de CI\N\ ~SO HN ~\N NH 0 250 mg of 5- methoxycarbonylé%icpljnic
Exgrglovad coViptbablerisdipapiamimens iy bPod B e P Brtidemisingy>
6-(isopropyhtieaddaramydnicotinate 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 C to yield
N5-(4-cliloro-3-(pyridin-2-yhheny N2@sopropylpyridine-2,5-
dicarboxamide. MS (QI) 395.1 (M)HNT5 Example 148
N2-tert-butyl-N5-(4-chloro-3-(pyridin-2-41)pRenyl)pyridine-2,5-dicarboxami
de CI-N O HN-,\N NH 0 20 250 mg -(methoxycarbonyl)picolinic acid
was coupled to tert-butylamine via Proceduréls. Crude methyl
6-(tert-butylcarbamoyl)nicotinate was hydcr)oly ed yja Procedure M to yield
250 mg of 6-(tert-buty[carbamoyl)nicotinic acis-—-&0 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled to ~ ©—
6-(tent-butylcarbamoyl)nicotinic acid via Procedure G. The crude product

2%a§1£ %gf%ggmg}fl(l)’)eq\f/cearxl gnyl)picolinic acid was coupled to 6-methoxypyridin-3-amine via
Procedure G. Crude methyl 6-(6-methoxypyridin-3-ylcarbamoyl)nicotinate was hydrolyzed via
Procedure M to yield 196 mg of 6-(6-methoxypyridin-3-ylcarbamoyl)nicotinic acid. 60 mg of 4-
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-
yDphenyl)-N-(6-methoxypyridin-3-yl)pyridine-2,5-dicarboxamide. MS (Q1) 460 M)y

Example 152 2-chloro-N1—(4-chloro—3—(pyridin~2~y1)pheny1)—N4~((6-methylpyridin—Z—yI)methyl)—
terephthalamide
Cl
/
\ N 0O

HN Cl

° \_/

2.5 mL of Diisopropylazodicarboxylate in 1.5mL of THF was added dropwise to a solution of 250
mg of (6-methylpyridin-2-y])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

149 WO 2006/028958 PCT1US2005/031284 phase HPLC to yield
Nz-tent-butyl-NS-(4-chloro-3-(pyridin-2- yI)phenyI)pyrld|neP2C%/USZOOS/031284

WO A4 BEAEmide. MS (QI) 409 (M7. 5 Example 149

N5-(4-chloro-3-(pyridin-2-yl)phenyl)-NZ-(pyridin-2-ylmethyl) pyridine-2,5-
bydizarboyponictan(le i, \tBe kNN Mid ddn@RBEedughotrude material was extracted in
wa%eg d;%}l‘gm FeRORR "zy 'é%PMCdﬁ&a W?%%Hglﬁglt%lfate The crude was purified via

pyridi met anamine via 10 Procedure G. Crude m

IséQﬁwmwﬁfbw%ar%%m%f‘gzﬂﬂ}e@tmét}é)ve%{%&%ﬁ?aﬁ?f@a‘ Wad‘ﬁ‘??)céaeufég of 2-
((MT@th@idl@ﬁQ@lﬁr@&@XWﬂdbﬁﬂﬂ-thy |ceaharaayd) nidttididacid. 60 Hygrazine
Mo tﬁ? ltgrp ”qf e?mXQ@?d In&le‘z’z\!ﬁ%&gy deygalt@(6-1'nethylpyndm-2—?:| )methanamme

met carbamoyl )rlicotinic acid via Procedure G. The crude

T‘r?réwdemvagﬂp@m Byvaneheeprnssuanpreorfiand s catgigide Some of 3-
cl{lﬁwmi(ﬂ &M&pb@ﬁ&ﬁhm Z—@Mﬁﬁhﬂy%ﬁﬁhﬁﬂﬂ%}iﬁyﬁdlm&& BadrackdicarGideThe crude

444 )= 15 E>§
C t 1d 2-chloro-N'-(4-chloro-3-(pyridin-2-
it s hIN B kL et

YIIPWND\ d(GHWﬂWNWné MQ’@%@@ RoXitErbutiinpBimic acid
was coupled to benzylamine via Procedure G. Crude methyl
6-(benzylearbamoyl)nicotinate was hydrolyzed via Procedure M to yield
300 mg of 6- (benzylcarbamoyl)nieotinic acid. 60 mg of

Expighlo t633- (ByfidiHoreyhy@ifitie-wwde kanprédd o 6-

hfBeRAHGHRAMNYINYEgBiEAsIMyia Procedure G. The crude product was

purified by reverse

Cl

Z
O

HN

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-yDaniline was coupled to 4-((2-hydroxypropylsulfonylymethyl)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 )"

Example 154  (R)-2-chloro-N'-(4-chloro-3 ~(pyridin-2-yl)phenyl)-N*-(2-
hydroxypropyl)terephthalamide
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WO Z804/38

phase HPLC to yield
N-benzyl-N5_(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-2,5-dicarboxamide,

?éﬁ) 443.1 (M)i. 150 WO 2006/028958 PCT/US200%/6312%4/031284
Example 151

N{4-chloro-3-(pyridin-2-yl)pheny\)-NZ-(6-methoxypyridin-3-yl)pyridine-2,5-
dicarboxamide 5 CI HN T\/ N 0- 250 mg of
i aci

5-(methoxycarbonyl)picol as goupled to
6-methoxypyridin-3-amine via Procd#¥ 2ICrude methyl
6-(6-methoxypyridin-3-ylcarbamoyl)nicgtinate was hydrolyzed via 10
Procedure M to yield 196 mg of
6-(6-methoxypyridin-3-ylcarbamoyl)nicotinig-agid. 68 mg of 4-
chloro-3-(pyridin-2-yl)aniline was coupled %o '
6-(6-methoxypyridin-3-ylcarbamoyl)nicotinic acid via Procedure G. The
crude product was recrystallized to yield pure N5-(4-chloro-3-(pyridin-2-
1091mst9E AyalINo-48dmbidroRy(pyridimBy)Dymittimbad Gdhicartio raichite. MBI¢Dto (R)-
2-dhift60-Pibhy kB Y ARIDIBrdeedure G. The crude product was purified on reverse phase
-chloro-N'-(4-chloro-3-(pyridin-2-yl)phen I)-A%/'—((G-methylp _ridin-2-yl)meN4
V1j- terephthalamide BPHN cI NEYR=B'97%58 £ 5ehipresg-(pyridin-2-ylphenyD)-V'(2-
hydrivsorroplaveotiibdabdde/ 128 (RN).H#HB OWTF1F 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-

Example 155 N—(4—chlor0—3-(pyridin-2-yl)pheny1)—4-((2—(dimethylamino)ethylsulfonyl)methyl)—

benzamide

Cl

Zan
Q

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-(bromomethy!)-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-yl)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-yl)phenyl)-4-((2-(dimethylamino)ethylsulfonyl)methyl)benzamide. MS QD
458.3 (M)*.

Example 156 2-chloro~N1-(4-chloro-3-(pyridin-2~yl)phenyl)~N4-(6-methoxypyridin~3~
yDterephthalamide
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Woﬂ(@f’@%‘n complection, the solvent was concentrated, thecrud

dione in anhydrous THE at room temperature. The reaction was stirred for
2 hours and monitored 151 WO 2006/028958 PCTIU82005/0312%0854/10

2 Rateia
was extracted in water and Chloroform 3 times and dried over
Magnesium Sulfate. The crudeCvas purified via ISCO Combi-Flash to
yield 2-((6-methylpyridin-Z=yim isoindoline-1,3-dione. 350 mg of 2-
((6-methylpyridin-2-yl)me [ ling-1,3-dione was treated with 440
1sL of Hydrazine 5 Monohydrate i hd refiuxed for several hours
to yield (6-methylpyridin-2-yl)methana . The crude
(6-methylpyridin-2-yl)rnethanamine was-eyvaporated and directly coupled
to 50mg of 3- chloro-4-(4-chloro-3-(pyridin-2-uhphenylcarbamoyl)benzoic
acid via Procedure G. The crude productQNaiTs;ﬁed on reverse phase

}PLC to yield 2-chloro-N'-(4-chloro-3-(pyridin-
yl)phenyl)-t~-((6-methylpyridin-2-yl)methyl)terephthalamide. MS (QI) 491.1
(M)". 10 Example 153 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((2-
hydroxypropylsulfonyl)methyl)benzamide 01 NOHN _Z0'00H 151g¢g
5Q)frrrgleﬂq%c&)l@brérﬁo@hbmﬁ)ﬁynﬂmﬁq%w@d&@gw&bﬁnmw acid was coupled to 6-

ARSI ARG %ﬁ(@e@ﬁfb‘@dml‘@ &udelpeb@ionedhphrified on reverse phase HPLC
tc;é{l(é%ﬁmc o%llg‘c?fg 2#?' Lbfﬁi%ae%l\ﬁvﬁs (gXId c‘?gy;‘é% in= I)M P&éamide.
M- ((Zohidrypropylsulfonyl)methyl)benzoate. The reaction was 20

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

Edati@nidroxyhi®pylisaboii el iberziidedit 50- Epnguém—Z-yl)phenyl)—
4-chloro-3-(pytidifagaydaniline 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- 25

yl)phenyl)-4-((2-hydroxyp Up Is @ [Ymethyl)benzamide. MS (QI) 445.3
(M)+. N 0

HN Ci

NH
o) =

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“-(G-aminopyridin-B-yl)—2—chloro—Nl~(4—ch10r0-3-(pyridin—2—yI)phenyl)terephthalamide. MS
(Q1) 478 (M)

Example 158 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(6-chloropyridin-3-
yDterephthalamide

154



10

15

20

WO RRBF9285005/031284 CI\N/* O HN CI NH OH 0 100 mg

Example 154 (R)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N4 -(2-
Irydroxypropyl)terephthalamide 30 152 WO 2O06/0289581)(():?[[]&:2005/031284

3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was
coupled to (R)- 2-amino-2-pherfjlethanofvia Procedure G. The crude
product was purified on rgverse e 5 HPLC to yield
(R)-2-chloro-M-(4-chloro- ;;fri -yl)phenyl)-Na-(2-
4.3 (M)+. Example 155
ethylamino)ethylsulfonyl)met
0 mg of
(bromomethyl)benzoic

Irydroxypropyl)terephthalamide. MSH
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((
hyl)- 10 benzamide CI Q,/ /0 HN L~
4-chloro-3-(pyridin-2-yl)aniline was couple
acid via Procedure E. 170 mg of Y
4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)ph )benzaniide was 15
reacted with 2-(dimethylamino)ethanethiol hydrochboride via Procedure Q.
140mg of crude N-(4- .
chloro-3-(pyridin-2-yl)phenyl)-4-((2-(dimethylamino)ethylthio)methyl)benza
Soniete of dsshlsae th i ok ani i orhsairer PamprbBheriaie prishitiet wapled © 6
cRuFifieciRsavarseiphasediPIC 0y Blddbriduct was purified on reverse phase HPLC
toﬁ;g%#]gd%__gﬁxr'%_)%%&gg ygﬁl {25 ety A QS SR DS ADNH Amide.

“MS (Q1) 497 (M)".

Example 159  2-chloro-N '.(4-chloro-3 —(pyyridin—Z~y1)phenyl)u]\74 (pyridin-2-yl)terephthalamide

Cl

Z
O

HN Cl

NH

N\

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—Nl—(4-chloro—3—(pyridin—2—yl)pheny1)-N4-(pyridin-2~yl)terephthalamide. MS (Q1) 463
M)".

.Example 160 2—ch10ro-N1-(4—chloro-3-(pyridin—Z-yl)phenyl)-—N‘—(piperidin—4-
ylmethyl)terephthalamide
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Example 156 2-chloro
-(4-chloro-3-(pyridin-2-yl)phenyl)-N-(6-rnethoxypyridiir3-

N1
WO apEpa8 i alamide 153 WO 2006/028958 PCT/US2005/031 985 LY,

NH O\/N 0- 50 mg of
3-chloro-4-(4-chloro-3-(pyridint2-yl)phenylcarbamoyl)benzoic acid was
coupled to 6 methoxypyrdin-3/amjne via Procedure G. The crude product
was purified on revers se C p toyield
2-chloro-Nt-(4-chloro-3-(pyridin-2Hphghenyil)-N-(6-methoxypyridin-3-yl)tere
phthalamide. MS (Qi) 493 (M)+. Exa 157
N-(6-aminopyridin-3-y1)-2-chloro-N'- loro-3-(pyridin-2-yl)phenyl)- 10
terephthalamide CI N O HN CI[INH O /N-f{yH2 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)pherylca oyibenzoic acid was
coupled to 15 pyridine-2,5-diamine via Procedure G. The crude product
was purified on reverse phase I-IPLC to yield

5dI:I;ﬁré%g_r_gim%mmi&g%%ﬁyﬁﬂ?&éy%mwgmmﬁm ine@cy Ypenys)tergped to
hthalaniide. : mple .

PR e RS S PR SSak Bioduct was puriied gn reverse phase

HyDterephttalamidgidg4 2-chloro-N'~(4-chloro-3-(pyridin-2-yl)phenyl)-N*~(piperidin-4-

ylmethyl)terephthalamide. MS (Q1) 483 o).

Example 161 2-chloro-N’-(4—chloro-3-(pyridin—2—y1)phenyI)-Nd-(1,3-dimethy1—1H—pyrazol—5—
yDterephthalamide

Cl

Z
]

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 vyield 2-chlor0-N1—(4~ch10ro—3—(pyridin~2—yl)phenyl)—N4-(1,3-dimethyl—lH-pyrazol—S-
ylterephthalamide. MS (Q1) 480 (M)".

Example162  2-chloro-N'-(4-chloro-3-(pyridin-2-y))phenyl)-N*-(2-(methylsulfonylethyl)-

terephthalamide

156



10

15

20

WO 20061028958 PCT/1352005/031284 CI HN CI NH N ClI 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was

wo 3%%61@3% 6- chloropyridiu-3-amine via Procedure G. The"gﬁj}jg‘f%‘@d@?“

was purified on reverse phase HPLC 5 to yield
2-chloro-N'-(4-chloro-3-(pyridirtR-yl)phenyl)-N4-(6-chloropyridin-3-yl)terepl
rthalamide. MS (QI) 497+. % ple 159
2-clfloro_NL-(4-chloro-3-{pyfidin Dplenyl)-N+-(pyridin-2-yDterephthala
mide 10 CI HN- CI -NH O N 50 rny Cl
3-chloro-4-(4-chloro-3-(pyridin-2-yl)ph arbamoyl)benzoic acid was
coupled to pyridin-2-amine via Procedwe/G. The crude product was
purified on reverse phase | PLC to yield 1»>—NH
2-ch|oro-M-(4-ch|oro-3-(pyridin-2-y|)phen}ﬂ)-Nﬁ?(p¥ﬂUin-2-y|)terephthalami
de. MS (Ql) 463 (M) Example 160 /o
2-chloro-N'-(4-chloro-3-(pyridin-2-y1)phenyl)-N4-(piperidin-4- 20
ylmethyl)terephthalamide 155 WO 2006/028958 PCTIUS2005/031284 ClI
500mig N Gichlpy -4-(4=chinet H@yrigin?-yDphenylcarbamoyl)benzoic acid was coupled to 2-

(e A nGRar:S R R 2y DD henyls b 3 RRR ZRIGHRE IEnYaFerse phase
Hﬁfgpled © to yield 2~chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-
(methylsulfonyl)ethyl)terephthalamide. MS (Q1) 492 (M)".

Example 163 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-isopropylterephthalamide

Cl

Z
O

HN Cl

NH

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
isopropylamine via Procedure G. The crude product was purified on reverse phase HPLC to yield
2-chloro-N'~(4-chloro-3-(pyridin-2-yl)phenyl)-N*-isopropylterephthalamide. MS (Q1) 428 (M)".

Example 164  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-methoxyethyl)methyl-

sulfonamido)benzamide

157



10

15

20

25

WO J006{figF33R - -(4-chloro-3-(pyridin-2-yl)phenyl)-N4-(piperidin-

piperidin-4-ylmethanamine via Procedure G. The crude product was
purified on reverse phase 5 I-TPLC to yield P£T/U82005/031284
ylmethyl)terephthalamide. MS (Q 1) 483 (M)+. Example 161
2-chloro-N'-(4-chloro-3-(pyridin-2tyl)phenyl)-N4-(1,3-dimethyl-1H-pyrazol-
5- 10 yl)teephthalamide C N H 0/-N ~N 50 mg of
3-chloro-4-(4-chloro-3-(pyndigf-2- enyglcarbamoyl)benzoic acid was
coupled to 1,3 15 dimethyl-1H-pyra e via Procedure G. The
crude product was purified on reverse p 13PLC to yield
2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phe N4-(1,3-dimethyl-1H-pyrazol-
5- ylterephthalamide. MS (Q1) 480 (M)+. 20+Example 162
2-chloro-N'-(4-chloro-3-(pyridin-2- yl)pheW4- s(methylsulfonyl)ethyl)-
terephthalamide 156 WO 2006/028958 PC?/U82005/031284 CIHN CI
T&Nkﬂoi@x&l@@ mjlaf-4-nitrobenzoate in 100 mL of EtOH was added 20 g of Tin (II) Chloride
in pg ? Ah'(e‘%gell AP \x?’aé(EM{Q&%ZSQ{J&%%W&%%@@J‘%S?Yﬂﬁ??%'Qo%ﬁlfétlé"a%lvent was

coupled to 2- (methylsulfonyl)ethanamine via Procedure G. The crude

conesativedvaRdpertisHoBn ey RPER pRAdR b festaie oy water with TEA to reduce
erdulidas0 Me (#heahio o8-y rdaba 2wy plaessylnv(@ate, filtered and concentrated to give

3 g% 01%15}%& g‘!):‘h% dQ@J%midg%M%l(Q l«l g‘x%%&%'—kﬁl&&@e%!ﬁe Jv@a@ cooled to

oro -3- p ridin-2-ylp N4-isoprop a/terepht alamide
0*HipCM wit 485 uL of Pyrldme before Methanesulfonyi hloride

was added dropwise. The
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 saturated bicarbonate
solution 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~(V-(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-yDaniline was coupled to 2-chloro-4-(V-(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-methoxyethylymethylsulfonamido)benzamide. MS (Q1)
494 (M)*,

Example 165  4-(N-(2-(1 H-pyrrol-1-yDethyl)methylsulfonamido)-2-chloro-N-(4-chloro-3-
(pyridin-2-yD)phenyl)benzamide
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N O HN CINH 050 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was

WOB0H928PE8 isopropylamine via Procedure G. The crude pfodUBtHiay(31284

purified on reverse phase HPLC to yield 15

2-chloro-N'-(4-chloro-3-(pyridine2-yl)phenyl)-N-isopropylterephthalamide.
MS (QIl) 428 (M)~. Exam 64 .
2-chloro-N-(4-chloro-3-(pyridin- hegyl)-4-(N-(2-methoxyethyl)methyl-

sulfonamido)benzamide 20 157 W 61028958 PCTIUS20051031284
CI/N\/O NN-I/ClI N-~ 0To5 g of | 2-chloro-4-nitrobenzoate in
100 ml, of EtOH was added 20 g of Tim{L/Chloride in portions. The
reaction was heated to 55C and monitored/rby\;:j_c \ntil complete. Solvent
was concentrated and extraction was perfegm N@thyl Acetate and
water with TEA to reduce 5 emulsions. The organic layer was dried over
Magnesium Sulfate, filtered and concentrated to give 3.9 g of methyl

4-amina-2schl te. 1 g of yueth ina-2:chl
A USRS 8 SN e o

mehd Acblovad-SaebuHspamito) rmeore At O i sHirs v Bld WPemRP RIS &R 16
héaR PERaidiean chstiiro vasrighictQuly By Ivasereatidir datanct d it atvdste and

| s%ig%gts@%% Sxfragted, with %@}&23§§§,J1 N2

omatea s dissaedn £l
icar ona'%e? % solu{ion gln then brine. The crude material was over

(Wizrymesilid SubmethslssHogammde) corlbeitharedito il @ Sangthfl iéthgr (14
preioiddnimeshyisulianaid o) brzdaieetOvas Bidlolyzed via Procedure M to yield

omo-2-met e and 556 of Cesjum Carbanate were added to
R e B e A R o e e
stirredat repnefehpdeadréiodPe2ndlapsinehevae aetipiethiseurd-@ag-(L-pyrrol-1-
yBMiEasieshEbIMesiatentvinRimib salurated-biearkotate Bid @nke piitiict was

purified by reverse phase HPLC to yield 4-(N-(2-(1H-pyrrol-1-ylethyl)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

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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WOIHBG([)

15 brine, dried over Magnesium Sulfate, filtered and concentrated to give
methyl 2-chloro-4-(N-(2- methoxyetlryl)methylsulfonamido)benzoate. 182
%‘ﬁ%@’fhyl 2-chloro-4-(N-(2- metlroxyethyl)methylsulfo a%(g&%(}esﬁ)z%%\“e
was hydrolyzed via Procedure M to yield 169 mg of crude

z%n@égmuqﬂﬁM@émﬁbrﬁwsﬁbmmmy&wﬂorclj anudo)bgnzeic aeitlyb52%wglab-4-(A-
. 4-chloro-3- (pyridin-2-yl)aniline was.cou t .

B S O SR Ercesire M 0 ield 11 s ofarude 2-
clipebtiViieoBivhhetsiadoproiiodeanzeicmsitfie d byreetefsdisFaddryripy-€ ganiline
wxgelg\%ig@lﬁf @-Biloro-4-(N-isobutylmethylsulfonamido)benzoic acid via Procedure G. The

(4-chloro-3-(pyridin-2-yhphenyl)-4-(N-(2-methoxyethyl)methylsulfonamido) ..
chg?]fé?%late %&l{%dﬁ%&ﬁ%@é@lé& E{grﬁn)g?ée%G}éléﬁ 9—0%&0-5%’&-chfg)rc?-‘gﬂdp)g}dmﬂ—
yRpERDA4 A PHpyimoiineihyderforeraidn) hsntonideniMs) (QIHRE OMIZ(4-chioro-3-

(pyridin-2-yl)phenyl)benzamide 158 WO 2006/028958

PCT/US2005/031284 GIHN CI N -0~0 N 200 pL of

1-(2-bromoetbyl)-11i-pyrrole and 556 mg of Cesium Carbonate were
Fagloide 167 150-¢higrofVrifethiph @ Jetioidind2(miptispidittdNaAiersphelinastndpethy -

DM1" and stigrgchabiRom.taryaerature for 16 5 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 4-(N-(2- (1H-pyrrol-l-yl)&thyl)methylsulfonamido)-2-chlorobenzoate.
230 mg of methyl 4-(N-( -Tl/ -
pyrrol-l-yl)ethyl)methylsulfogfamite)-2-ghlorobenzoate was hydrolyzed via

Procedure M to yield 221 mg of ¢
4-(N-(2-(1H-pyrrol-l-yl)ethyl)methylsulf
64 mg of 4-chloro-3-(pyridin-2-yl)anilin s coupled to

4-(N-(2-(1H-pyrrol-I- yl)ellryl)methylsuIfoWoﬁchlorobenzoic acid

via Procedure G. The crude product was fpurifietl by feverse phase HPLC

to yield 4-(N-(2-(1H-pyrro|-1-y|)ethy|)meth(gllsulfonamido)-z-
ehloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)henzamide. MS (QI) 529 (M)'. 15
15)( Ig‘IL\OA‘—E‘(.7.'Lg1§()roethyl)rnozphol_in_e and 2.5 g of Cesium Carbonate were added to 334 mg of

O

2-ehloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(Nisobutylmethylsulfonamid
ngja}:hﬂé-i%?fﬁ(cfé(methylsul pn)gmido)bel)l/z%)gte inyl )mL (of DMF a¥1d sgrre% ?n t{xe n%crowave at

150°C for 30 minutes. The reaction mixture was extracted in Ethyl Acetate twice with water, dried

ido)-2-chlorobenzoic acid. 10

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-yDaniline
was coupled to 2-chloro-4-(N-(2-morpholinoethyl)methylsulfonamido)benzoic acid via Procedure
G. The crude product was purified by reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(N-(2-morpholinoethyl)methylsulfonamido)benzamide. = MS (QI) 549
M)".

Example 168 N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-(methylsulfonylmethyl)benzamide
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CI NO HNCIO N 0 20 175 .tL of 1-iodo-2-methylpropane and 740 mg
of Cesium Carbonate were added to 200 mg of methyl

WOZ1#5%- -(methylsulfonamido)benzoate in 2 mL of DMF RO Sardd it

microwave at 140'C for 30 minutes. The reaction mixture was extracted in
Ethyl Acetate twice with water, dridd over Magnesium Sulfate, filtered,
concentrated and purified o TSC mbi-Flash to give methyl 159 WO
2006/028958 PCT/US2005 28 o
2-cliloro-4-(N-isobutylmethylsulfonanmigieYpenzoate. 120 mg of methyl
2-chloro-4-(N- isobutylmethylsulfonamido zoate was hydrolyzed via
Procedure M to yield 110 mg of crude 2- o
chloro-4-(N-isobutylmethylsulfonamido)benzoic-&e®. 75 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled to
2-ohloro-4-(N-isobutylmethylsulfonamido)benzoic acid via Procedure G.

4T6‘§1%50%VM91%1:W99H% ﬁér@dﬁﬂﬂﬁ‘?e R GYEE A8 HR G dRR D urified by 1SCO
2-chloro-N $4C loro- % yridin-2-

CPREIRh- 4N 8Bl RERRSERR e EHDaRe. RIE(QI) 252 MBK.of 4

(stamrpleridmy!)-3-methylbenzoic acid was cooled to O°C in 2 mL of THF before a solution of

2% SHSP 1N G ieno BN Ry ')&Q %@é@f ﬁrgMe Mefg UQJ'B&ﬁ‘tQXD (68 ently

yl- 10 sulfonamido)benzamide CI O HNCIN a0 N- 1@&8 .
rﬂ“()zeéh‘fﬁ?o@mffffrﬁtﬂb%ﬁn%‘fé‘ﬁ‘da?.’@‘@“o‘ﬁ@%%ﬁﬁhﬁec‘a%dﬁ"éfé’w R pt ~50%
ctmpBidd Bygrot. 1S hmetdeyiod @bﬂ@é@e@iéﬁﬁth‘ﬂmﬁmﬂmﬂdmﬂmnmmmmmhs added

oR RN, 36k SHLrRd B’Ad{‘%a'!‘ﬁéf QRS ARt ox?’Qh'é‘iné‘ ;['Qs H&3519% o°c

mixture was extracted in Et Acetat thce Water I‘Ie over
aﬂﬁé@ﬁ@éﬁﬂfv%&@%ﬁ@%%oﬂ%%%d%@% BHiRRICH T tiRAs with Bihyl Acetate

ardCRbObEeAhid\If®r 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 methy! 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-ylaniline 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)pheny!)-4-(N-methylmethyl-

sulfonamido)benzamide
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morpholinoethyl)methylsulfonamido)benzoate. 476 mg of methyl

N-(2- holinoethyl thylsulf ido)b
WO%()% (%sgsé( -(2- morpholinoethyl)methylsulfonamido) eng %%ﬁﬁszogzm

rolyzed via Procedure M and purified by 20 reverse phase
y|eId 460 mg of crude 2-chloro-4- (N (2-

ethylsglfonanrido)benzoic acid via
Procedure G. The crude product waBNptifie@by reverse phase HPLC to
yield 2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(N-(2-morpholinoe methylsuIfonamldo)benzaml
de. MS (QIl) 549 25 (M)-. Example 168 N N—§=0
(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4- (/met}wlsulfonylmethyl)benzam
ide 160 WO 2006/028958 PCT/US2005/031284 CIN'O HN O O 410

7806 Qf Qiaaetéay&% QH@ WL&@MH@J@W@%W@IM@G 808 ageekheenM 2-chloro-

. ?g’c é’?ﬁ?élf)?ygég}/ e 1 EI Fla% BN?Faff dstlgg% at roonf ‘%rgperature for 16 hours.

met enzoic acl
T(mmmycammwasmmémdmm vins m@aﬂuret@@i«;n@m@ erdTigee
M%%ﬁ%@%@ﬂégﬁﬁm%&fa&“ﬁﬁ&@tﬁhFo%@éﬁf?&%‘é&it%%b@ﬁﬂ@e%&@%t_ 6L chloro-
a S supsequen rem reaction was
R R TR B SR NP0 camolete by
nifth@mtthelrd fotiondmhsnmeatowhe 4y D@ed ik amﬂqieremmebfgﬂ@gﬁﬁ?chlow

4_ S affedadiamuint e iaredheige bath was removed. Upon completion,
e reaction was re-cooled to 0C 10 and quenched with 3N HCI drcr)g ise.

Qf‘he dBieods lay&riye e§PWé@8&?I%WB§eW|tWESLhyI wReBlte dRd trrschioro-4-(V-
metidmithidydfonasidhbanexiy acid dvanRecsdthebicaronatedsofutibrtanwes hminéed by

é:érgx(:s‘g OVEfdagngsiem Sylfate, fjifereg W&%Qﬂ%@&%@(ﬁ?&ﬁf@%ﬁmﬂyl)A-(N~
4-(h methyl)-2-methylbenzoate. 220 mg
»a%waxzé GRS B S0 A2 BB to OC in 5 mL of DCM

before adding 260 mg of Triphenylphosphine and 395 mg of NBS. The

reaction was concentrated and 15 directly purified via ISCO Combi-Flash

to give pure methyl 4- bromomethﬁwmet Ibenzoate. 255 m%of methyl
Exeps Om eV P amsetiprmiginatst teéomaerarahéér&ree xabgr\rémlde
methyl

Cl

o<,
HN
3=
N NH
_/

500 mg of methyl 4-(bromomethyl)benzoate was reacted with 480 mg of terr-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 tert-butyl 4-(4-(methoxycarbonyl)benzyl)-3-
oxopiperazine-1-carboxylate. 613 mg of ferr-butyl 4-(4-(methoxycarbonyl)benzyl)-3-
oxopiperazine-1-carboxylate was hydrolyzed via Procedure M to give 4-((4-(fert-butoxycarbonyl)-

2-oxopiperazin-1-yl)methyl)benzoic acid. 200 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled
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2-methyl-4-(methylsulfonylmethyl)benzoate. 250 mg of methyl 2-methyl-4-

%}PetggllsuIfonylmethyl)benzoate was then hydrolyzed uponcq%léuzré 5}(())3?2%‘?
8P via Procedure M to give

2-methyl-4-(methylsulfonylmethyl)benzoic acid, 202 mg of 4-chloro-3 20

tol RVAiRe2-YB R I8 onAS T oxtipekdgin-1 —yl)methyl)benzoic acid via Procedure G. The
crlzldfaneth l(fl ()rvnse tQ}y &lf%%meethpre&% %abc %{Jl '?erolﬁe%?? &;ce‘lg dried over

crude product was puri ied b Y reverse p ase Hii
WWW@L@&(M@@& gnd concentrated to give crude fer t—butyl 4-(4-(4-chloro-3-(pyridin-2-

ma%fw%eﬁ&yﬁrém%mﬁ&ubﬁ@aym%wm@nm WS bty added to

f% iorr EP fli e R O A B ATy Sty > -oxopiperazine-1-
c@memd)mmm@ewlmeW@ HOb 610259584 Um0 SG008103 y2BhengDyd-((2-
o% egzﬂm-yﬁheth%@e&%nh&f |%@%§$H@U@a’%%ﬁﬂe¥l MO k=B TR HPLC to give

Carbonate were adde to 300 meth 2- chI
DA ROy oD S BB AR ATy 5 (@
41empdyature for 16 hours. 5 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 crude methyl
2-chloro- 4-(N-methylmcthylsulfonamido)benzoate. 295 mg of methyl
Egamiplerid-i-(N-(frddbsdihéthmisuonmheigb)idtizoatey Wasxhydrolyizelt via
Procedure Mip &gl ahanmg of 2-chloro-
4-(N-methylmethylsulfonamido)benzoic acid. 10 100 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled to 2-chloro-4-(N-
methylmethylsulfonamido)benZéjc acid via Procedure G. The crude
' se HPLC to yield
fphepyl)-4-(N-
methylmethylsulfonamido)benzamidé—1S (Q 1) 450 (M)'. 15 Example 170
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(( p&oerazin-l-yl)methyl)benzami
de CI-N/O

To 200 mg of the HCl salt of N-(4-chloro-3-(pyridin-2-yDphenyl)-4-((2-oxopiperazin-1-
yDmethyl)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)methylbenzamide
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WORKHERAR in 9 mL of DMF at 45C. Upon completion, the'r

HN N NH 20 500 mg of methyl 4-(bromomethyl)benzoate was reacted

with 480 mg of tent-butyl 3- oxopiperazine-l-carboxylate angT /% (1;0(5:/(335{121411
gaction was

extracted in Ethyl Acetate 2 times saturated bicarbonate, dried over
Magnesium Sulfate, filtered and @oncentrated to give tent-butyl
4-(4-(methoxycarbony|)bepiperazine-I-carboxyIate. 613 mg of
tert-butyl 4-(4-(methoxycarbogiyl)ber3dzyl)o3 25 oxopiperazine-l-carboxylate
was hydrolyzed via Procedure M to gie{4-((4+(tert-butoxycarbonyl)-
2-oxopiperazin-1-yl)methyl)benzoic acid, mg of
4-chloro-3-(pyridin-2-yl)aniline was coup 162 WO 2006/028958
PCTIIJS2005/031284 to
4-((4-(tert-butoxycarbonyl)-2-oxopiperazin-1- yl)r}zﬁwnbenzmc acid via
Procedure G. The crude product was extractedtwice with saturated
bicarbonate in Ethyl Acetate, dried over Magnesmm Sulfate, filtered and
concentrated to give crude tert-but I4 4-(4-chloro-3 d|n 2- .
ey BBt SHx b aRE ARt e fagridin
yhipbasuentnrdded teabialwde tertaigit 1-(4,5- dihydro-1/-imidazol-2-yl)-3,5-dimethyl-

gr%rgéo?pggﬁo 1%0( rég IBL?EX éﬂ%yl aZLP Bﬁ(@ﬁ) l?l‘re l)o%/ag)( ® 'Ps%‘%zf N5 Irmnu’ces

ate an oncentrate ve
TI‘QG(QF‘EWIQFW@YWW@VWMﬁVHQEEﬁd purified by reverse phase HPLC to yield 2-

cﬁm@wﬂlﬂr&yle&ﬁiy&t}e)ph&mme((ﬁhaiﬂgmnwmamrmed by reverse

HPL to ai
y%l f? eth -3 pZ%rl y )(;())h y?) (2 -oxopiperazin-1-yl)methyl)benzami

de. MS (QI) 421.3 (M)" 10 Example 171
N-(4-chloro-3-(pyridut-2-yl)phenyl)-4-((4-methyl-2- oxopiperazin |-

E\{%ﬁp% )é?'mro- %)%ﬁ%%:l(ymigl) e%l\éﬁ?e}f’\?\yéé% ‘I%‘. 1”0'1 %noéazo?i_' Cl salt

ylamino)methyDbenzamide

Cl

2
O

HN

hS
NH
N

100 mg of the crude HCI salt of 4-(aminomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
was reacted with 80 mg of 1-(4,5-dihydro-1H-imidazol-2-y1)-3,5-dimetlyl-1 H-pyrazole and 110 uL
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-1H-imidazol-2-ylamino)methyl)benzamide. MS (Q1) 406 (M)".

Example 174  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((pyridin-2-ylsulfonyl)methyl)benzamide
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yl)methyl)benzamide was added 55 mg of Paraformaldehyde and 185 mg
of Sodium Triacetoxyborolrydride in 1 mL of 2% AMOH in DMF. A

wo@8?ﬂ8?§?%?n the reaction is extracted 20 once with blcarbo%%¥m§203569?%%8fn

Ethyl Acetate, dried over Magnesium Sulfate, concentrated and purified
by reverse phase HPLC to give pure
N-(4-chloro-3-(pyridin-2-yl
oxopiperazin-1-yl)methyl) 4
2-chloro :N- (4-chloro-3-(pyridin-2-yBph&nyl)-4-((4,5-dihydro-1H
imidazol-2- ylamino)methyl)benzamide
PCT/US2005/031284 CI\N\/OHNC N;NH t 100 mg of the crude
HC1 salt of 4-(aminomethyl)-2-chloro-N-(4- 3-(pyr|d|n-2-

yl)phenyl)benzamide was reacted with 72 mg o/ \
1-(4,5-dihydro-IH-imidazol-2-yl)-3,5-dimethyl- yrazole and 100 pL of
DIPEA in 500 L of DMF in the microwave at 150C for 5 minutes. The

crude product was concentrated to dryness and purified by reverse phase
560RhEotonyetblyl 2-(bromomethyl)benzoate was reacted with pyridine-2-thiol via Procedure Q.

I ot al me
S S

li‘;‘ﬁrarﬂsé R I RRSBrRSI1)-4-((4; %nhya‘?% PGS HGidin
yylﬂfasnynm)mbmyh)mﬂmanwele @ldioNzedD Ml Ntbdsidbibd M5 to  give 4-((pyridin-2-

ylsulfonyl)methyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-ylaniline was coupled to 4-

((pyridin-2-ylsulfonyl)methyl)benzoic acid via Procedure G. The crude product was purified by
reverse phase HPLC to yield pure N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((pyridin-2-
ylsulfonyl)methyl)benzamide. MS (Q1) 464.1 o).

Example 175  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-methylmethylsulfonamido)benzamide

Cl

Zx
O

HN

500 mg of methyl 4-(methylamino)benzoate was cooled to 0°C in DCM with 270 pL of Pyridine
before 260 pL Methanesulfonyl Chloride was added dropwise. Reaction was allowed to warm to
room temperature and stir overnight. Solvent was concentrated and the crude material was
dissolved in Ethyl Acetate and extracted with 0.1N NaOH solution twice. Crude material was dried
over Magnesium  Sulfate, filtered and concentrated to give methyl 4-(N-
methylmethylsulfonamido)benzoate. 698 mg of methyl 4-(N-methylmethylsulfonamido)benzoate
was hydrolyzed via Procedure M to give 4-(N-methylmethylsulfonamido)benzoic acid. 100 mg of
4-chloro-3~(pyridin-2-yl)aniline was coupled to 4-(N-methylmethylsulfonamido)benzoic acid via
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100 mg of the crude HC1 salt of
W ()Aﬂ)(j%@ig%gjethyl)-N-(4-ch|oro-3-(pyridin-2-y|)phenyl)benza{;g;ilﬁ}s\%%%03128 4
reacted with 80 mg of :
1-(4,5-dihydro-IH-imidazol-2-yl)-3,5-dimetlryl-IH-pyrazole and 110 L of
PrOEREAGN Tim brodd o wae mitffolhaveveasd ire BILS filigtd gurpAE(4-chloro-3-
Fagle asnGRaGERIEAa IR Armets aadiprifisddy) rearaghhase
® PLCZ%%%%V-@-ChIoro-3-(pyridin-2 20
ylphenyl)-4-((4,5-dihydro-IH-imidazol-2-ylamino)methyl)benzamide. MS
(QI) 406 (M)4. Example 174
E,blﬁ(éreci’ﬂ@mz?’sﬁ@ﬂéﬂ- N2H1RNE! )f(ﬁﬁ(@gﬁgjﬂ%ﬂ)miﬁlémﬂﬁmmﬂéhﬁ[)E@ﬁlirmde
de 164 WO 2006/028958 PCT/Y1S2005/031284 CIO HN O S,0 500
mg of methyl 4-(bromomethyl)benzoate was reacted with pyridine-2-thiol

via Procedure Q. 260 mg of methyl 4-((pyridin-2-ylthio)methyl)benzoate
was reacted via Procedure j ethyl 5
be

4-((pyridin-2-ylsulfonnyl)m atep275 mg of methyl 4-((pyridin-2-
ylsulfonyl)methyl)benzoate was hydrok
4-((pyridin-2- ylsulfonyl)methyl)benzoic

wn

cd v Procedure M to give

B)
product was purified by reverse phase HPLC to yield pure
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((pyridin-2- 10
1 ¥I3WionyImeHIRRG 1723110l GeilVhwak @R tdid YD) Prdeed@imRpie 166 mg of 4-chloro-3-

-N-(4-chloro-3-(pyridin-2-yl)phenyh-4-(N-methyhnethylsulfonamido)benza. . .
10 GG RS- 550 M) dFnEing Ao S LAl o v
Pwesioe dled b ok RO Movithromonethf IPYrdipd otveTd pyrod-yDphenylbenzamide
wlethapesulignylChlatide was addgd.dromiss. Readtion-was Mnwathifenyl)-4-

warm to room temperature and stir over. ight. Solvent was entr%

(rgﬁkpfﬁ%f@}ﬂalgtmgfgﬂ%ﬂ%whwh was purified by reverse phase fo a g%j pure 2~

bromo-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide. MS (Ql) 481.2
15 (M)~

Example 177 4-((4H-1,2,4-triazol-3-ylsulfinyl)methyl)-N-(4-chloro-3-(pyridin-2-

yl)phenyl)benzamide
20
Cl
/
\ N 0]
HN
&

=

HNVN

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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20 dissolved in Ethyl Acetate and extracted with 0.1N NaOH solution
[ de material was dried over Magnesium Sulfate, ter
c:\écé)r%:‘?er%J ed to give methyl 4-(N- methylmethylsulfonamldP l‘) en%ooog 031284
698 mg of methyl 4-(N-methylmethylsulfonamido)benzoate was
yhyifirgRwethyjacRronte dude tthylgiv4 H-1,2,4-triazol-3-ylsulfony)methyl)benzoate.  The

mickhsmgthylme I%@Q@WW%Q ARG AOOMMYO give  4-((4H-1,2,4-triazol-3-

sieheng (peﬁ%mr'd'” A o Onstagberedsasd. 17 me

oEETHIKE R0 664084728 2, FPraeedt s @inyeneitydecproid uctdvmad plHfiY D riazol-3-
ylrs%\{t%fl B 90!:_1'1%7&: 494/6ld BH{ISI&& @ G?'@'Qﬁg 3f 4-chloro-3- (pyr1d1n—2—y aniline via

(pyridin-2-yl)phenyl)-4-(Nmethyhnethylsulfonamido)benzamide, 3{
Prpgedarend.g Mpéelv% seperated on reverse phase C to give 4~ ((4H—1 iazol-3-

yRabioyhordihB-hiioebidse(pypictiniR2 inhenylibeb:tmath et RDylaset iyl benz
amide CI\N\/O HN t8r5 O 1.2 g of 2-bromo-4-methylbenzoic acid was

brominated via Procedure N. 100 mg of 4-chloro-3- 10 (pyridin-2-yl)aniline
was coupled to 160 mg of 2-bromo-4-(bromomethyl)benzoic acid via
ERnapeduse E-@43-11101afiZdrbmaddofbhambyiel-(4-chloro-3-(pyridin-2-yDphenyl)-
y)-N-(4-chl &z%n(p&él’ldln -2-yl)phenyl)benzamide was reacted via
Procedure 0 to give 2-bromo-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(metlrylsulfonylmethyl)benzamide which was purified by reverse phase
HPLC to afford pure 2- cl
bromo-N-(4-chloro-3-(pyridif=R-yl nyl)-4-(methylsulfonylmethyl)benza
mide. MS (Ql) 481.2 15 ( ,\{ X e 147 4-((4H
1,2,4-triazol-3-ylsulfinyl)methyl)-N-(4#gkkoro-3-(pyridin-2-
yl)phenyl)benzamide 20 CI \N O HN ~ NVN 500 mg of methyl
4-(bromomethyl)benzoate was reacted I-bl 2,4-triazole-3-thiol via
Procedure Q. 542 mg of methyl

4-((4H-1,2,4-triazol-3-ylthio)methyl)benzoate Wa>§:s|ubsequently
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-ylaniline
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-ylyphenyl)-4-((4-methyl-4H-1,2,4-triazol-3-ylsulfinyl)-

methyl)benzamide
Cl
/
\ N 0
HN
S//O

)=

/N\?N
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25 reacted via Procedure R to give an approximate 1:9 mixture of methyl
g’l%?% 4-triazol-3- 166 WO 2006/028958 PCT/OSZOO%/&%]S%% 4 31084
methyl)benzoate and methyl
4- ((4H -1,2,4-triazol-3-ylsulfonyl)methyl)benzoate. The mixture of 467 mg
was hydrolyzed via Procedure M to give 4-((411-1,2,4-triazol-3- \

SU(lISM QY'MWMNBM APkt was reacted with 4~methyl-4Ha1 2,4-triazole-3-thiol
-1,2,4-triazol-3-ylsulio yl)methyl)benzom amdé @(? QH'%b .

Vrh 157 A4 e e S-SR ey b o Ty Dbenzoate was

subdddikhtly, Rabitadeo PR & dusuldo gimethp)veheaic latidivias (fbmpﬂed 4¢((#Bnethyl-

4509 25 4G IPso BBy Ryylaae Vidq Pr re ¢ TRRARIHE WaSiazol 3-
Hitperated on reverse phase HPLC to lﬁrve 4-((4H-1,2 4 trrazo 3-

farrymRatRATzReE- é%rorer@mﬁa ?&/rraﬁamrﬁl@ré?&&ﬁfae%(% fp give 4-
((43183&3(1\4}11 1,0, Exanopheylst8inyl)methyl)benzoic acid and 4-((4-methyl-4H-1,2,4-triazol-3-

yfé%ﬁﬂhlﬁm%t er‘é&@&%@ Mrdﬂforwmgﬂar')tﬂé' Qﬁ‘rﬁlﬁ'@fgﬁr X%ﬁﬁg@mﬁ%@zor- 3-

enzamid ~--N of a mixture of
ylrué(m)fl%kwlm%rzer%%ﬂrﬁMﬁerﬂwy%@ﬁz%ﬁcfaeralérrasal methyjlbenzoic acid
wﬁﬁi@ip&dﬂ&lﬁ@ﬁy@ rethat)aenzeiaidnid wasitee pladPtocéduragsof The mixture was
ﬁ;@é R gﬁz é/'iﬁ&sh‘e‘ﬁ FgLéeFim%%rsﬁ }J‘M‘?ﬁwﬁéﬁjﬁ% (4-methyl-4H-

erated on reverse C to give 4 1,2,4-triazol-
13 gtﬁreh%zwlﬁéfﬁylifwt}enbé%rﬁllée(dﬁcﬁmﬁ Br%ybbenzam.de MS (QI)
454.3 (M)'. 20 Example 179
N-(4-chloro-3-(pyridin-2- yI)phenyl)-4-((4-methyl-4H-1,2,4-triazo|-3-ylsulfiny

[)- methyl)benzamide CI "N/ O HN-( O
Example 180  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4-methyl-4H-1,2,4-triazol-3-ylsulfonyl)-

methyl)benzamide
Cl
/
\ N O
HN
Q
5=0
=

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)methylbenzoic acid was coupled to 75 mg of 4-chloro-3-
(pyridin-2-yDaniline via Procedure G. The mixture was separated on reverse phase HPLC to give
N~(4-chloro-3-(pyridin-Z-yl)phenyl)~4-((4~methyl~4H—1,2,4-triazol~3—ylsulfonyI)methyl)benzamide.
MS (Q1) 468.1 (M)*.

Example 181  N-(4-chloro-3-(pyridin-2-yDphenyl)-3-(methylsulfonylmethybenzamide
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~N VN 167 WO 2006/028958 PCT/US2005/031284 500 mg of methyl
romomethyl)benzoate was reacted with
/%89F4H 1,2,4-triazole-3-thiol via Procedure Q. 804 rﬁgg rSn20(t)r5]/OP1284
4-((4-methyl-4H-1,2,4-triazol-3-ylthio)methyl)benzoate was subsequently
reacted via Procedure R to give &n approximate 1:9 mixture of methyl
4-((4-methyl 5 4H-1,2,4-trigZoN3- inyl)metlryl)benzoate and methyl
4-((4-methyl-4H-1,2,4-triazdl-§- ylSulfonybmethyl)benzoate. The mixture of
740 mg was hydrolyzed via Procedur&-¥ to give 4-
((4-methyl-4H-1,2,4-triazol-3-ylsulfmyl) lbenzoic acid and
4-((4-methyl-4H-1,2,4-triazol-3- ylsulfon th nzoic acid. 114 mg of
the mixture of 4-((4-methyl-4H-1,2,4-triazol-3- ?/leflnyl)methyl)henzmc

acid and 4-((4-methyl-4H-1,2,4-triazol-3-ylsulfonyl)methyl)benzoic acid 10

was coupled to 75 mg of 4-chloro-3-(pyridin-2- (%/_')anlllne via Procedur
30PnarktrEhwad (epertke gl s At HBE Es Ve © fo sive methy1 3

(Nt e dRy)beine 2ty 1) pDan g o dnatigthyd-Gibthylsulfonylmethyl)benzoate  was
ST AR 4683 01+ 15

7Nn(awo¢r@oeo(%§m;ﬁnz2yﬂm&ﬁﬁ)W&S(ea“ﬁk?é%ﬁgn Infmethyuifenyigethsiberoip acid
vl ProvetiylpenzasmidelShraic! Mas biNfdSsordvetbtphide POTI 4 migldhthe N-(4-

P e R B e

coupled to 75 mg of 4-chloro-3- (pyrldln -2-yl)aniline via Procedure G. The
mixture was separated on reverse phase fIPLC to give N-(4-chloro-3

E-y sélfgonyl)m @fjl Ig’n%z i m}%%gé% 1 Aérltir i

(methylsulfonylmethyl)benzam1de

Cl

O

§=0

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-y)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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N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-(methylsulfonylmeth i
wo g TSR o

R8%006/028958 PCT/1152005/031284 CIN O HN
of methyl 3-(bromomethyl)benzoate was reacted via Procedure 0 to give
methyl 3- (methylsulfonylmethyl)6enzoate. 230 mg of methyl

4-chloro-3-(pyridin-2-yl)aniline was cbt
3-(methylsulfonyhnethyl)benzoic acid vi
was purified by reverse phase HPLC to
chloro3-(pyridin-2-yl)phenyl)-3-(methylsulfon
401 (M)~. 10 Example 182
N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methoxy-4-
7%@@9%@&“9@4“ [ﬁlxlh 1|'&§b Q@ﬂ?&@xﬂll%&v& lcBlptéDiot s Bglof B1BrokioOBPRg0fc acid
2-methoxy-4-mat ZQic aci rominated via Pracedure N.to .
SR ot o S ARt 00 g g P DSz ws
redethiloioPBotpyuidia-amg arifladeowrsseesunbrse B L3R girp ppre N-(4-chloro-3-(pyridin-
2%1%@{9@9@@%%&1&%%&@%@@@@ vigs Rooperisens’ 211 mg of
4-(bromomethyl)- N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methoxybenzamide
was reacted via Procedure 0 and 20 purified by reverse phase HPLC to
yield pure N-(4-chloro-3-(pyridin-2-yl)plenyl)-2-methoxy-4- '
EMByll Bul lf%%lme(mxmaﬁf-‘W%—%ﬁ@ﬁy@ﬂb&%l)beml(methyl)phosphinate

cedure G. The crude product
pure N-(4-
yl)benzamide. MS (QI)

Cl

Za
[&]

HN

90 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was reacted with 45 pL
of diethyl methylphosphonite in the microwave at 120°C for 5 minutes. The reaction was
evaporated to dryness and purified by reverse phase HPLC to give pure ethyl 4-(4-chloro-3-
(pyridin-2-yl)phenylcarbamoyl)benzyl(methyl)phosphinate. MS (Q1) 429 )"

Example 185  N-(4-chloro-3-(5-(hydroxymethyl)pyridin-2-yD)phenyl)-4-(methylsulfonyl-

methyl)benzamide
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Example 183

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1-(methylsulfonyl)etlryl)benzamide
WO2B80¢83W0 2006/028958 PCT/lJ)SZO(OS(/O312)E/34 Cl \yN) \ F’é NS 184

O 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 93 mg of

4-(I-bromoethyl)benzoic acid via Pcmcedure E. 153 mg of

4-(1- bromoethyf) rV--(4-chlorg=s eiN-2-yl)phenyl)benzamide was 5

i evegyse phase HPLC to give pure

gthylsulfonyl)ethyl)benzamide.

N-(4-chloro-3-(pyridin- 2- yI)phenyI) -4-(1
MS (QI) 415.3 (M)'. Example 184 ethyl
4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoy
10ci ~/-O0 HN 11 O-O 90 mg of
4-(bromomethyl)-N-(4-chloro-3-(pyridin-2- yl)phenyl)benzamlde was
reacted with 45 sL of diethyl methylphosphonite in the microwave at 120C

74%p 1 “F’{)%'tr%%fhyl_?ﬁcgﬁ‘% Sﬂj}lﬁé"@ %%9%@5%4&9%}&% NGPULHiEL-BYodo-4-

reverse hase gv ure ethyl 4-(4-chloro-3-
nifisprespre i BioettiRcafbcin &) BenLyn @twﬁ&m&w@%@m@e fn 5 wl,
oi(%)ﬁxﬂfﬁ?&ﬁﬂﬂ&s’lﬁ&wly added 2.25 g of Chromium (1) Oxide and the reaction was stirred for
chloro-3-(5-(Irydroxymet I
B B SR M 0 o

the aqueous layer was extracted 3 times with Ethyl Acetate. The organic layers were combined,

, z;d(methyl)phosphinate

dried over Magnesium Sulfate, filtered and concentrated to give 6-(2-chloro-5-
nitrophenyl)nicotinic acid. 704 mg of 6-(2-chloro-5-nitrophenyl)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-nitrophenylnicotinate was treated with
2.1 g of Tin (II) Chloride and 1 mL of HCl 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 Bthyl 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 (Q1)
431.1 (M)".

Example 186  6-(2-chloro-5-(2-methyl-6-(trifluoromethyl)nicotinamido)phenyl)nicotinate
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Cl HOHN O S=0 75 ml, of (5-methylpyridin-2-yl)zine(ll) bromide was
reacted with 4 g of 1-chloro-2-iodo-4- nitrobenzene via Procedure B. To
WOgaesi12898% 2-(2-chloro-5-nitrophenyl)-5-methylpyridine in ST/ &S g0g Rt

Acid was slowly added 2.25 g of Chromium (Ill) Oxide and the reaction

was stirred for several hours at roonttemperature until complete, :
Icewater was added to dilutg t actj nd the aqueous layer was
extracted 3 times with Ethyy/Acatate. rgaic layers were combined,

dried over Magnesium Sulfate, filtered andvegncentrated to give
6-(2-chloro-5- nitrophenyl)nicotinic acid, 704 pgof
6-(2-chloro-5-nitrophenyl)nicotinic acid was e tertied with 10 3.1 mL of 4N
HCI in Dioxane in 20 mL of McOH. The reaction Wwas concentrated and
subjected to basic workup, dried over MagnesidmFSulfate, filtered and
concentrated to give methyl 6-(2-chloro- 5-nitrophenyl)nieotinate. 681 mg

of methyl 6-(2-cliloro-5-nitrophenyl)nicotinate was treated.with 2. f Ti
2 bR A Y Lo RO P B SoR Lo et ElE 6
(ifheroanbehtietttbahc ielvedconedas B md oaifiodthy Eergisapkaset &l to give
pl‘,(}’@‘tgff\%’!’dﬂﬂo?ﬁﬁd%ﬁ&ﬁﬁﬁé&ﬂh@ﬁ%ﬁdﬂﬁﬁ%ﬁﬁﬁiw BiGTIRMBRWRS dRed(Q1) 450
over Magnesium Sulfate, filtered and concentrated to give crude methyl
(1%1(5-amino-2-chIorophenyl)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- e
Eravatisyi8liroNyhratprbereammasnshepitistnArt dy B ess L of
EtOH was slaflyoadskei Biidod40amigeof 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, concentrajed and purified by reverse phase
FIPLC to give pure N-(4- \
chloro-3-(5-(hydroxymethyBpyridimi2-yhpleny?)-4-(methylsulfonylmethyl)b
enzamide. MS (QI) 431.1 (M)~. 25 Exaniple L8
6-(2-cliloro-5-(2-methyl-6-(trifluoromethyl)nicati
171

ido)phenyl)nicotinate

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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WO 2006/028958 PCT/US2005/031284 CI 0-O\N\/O HN\WNF FF
200 nag of methyl 6-(5-amino-2-chlorophenyl)nicotinate was treated with

WO28%02898-methyl-6- (trifluoromethyl)nicotinoyl chloride vid PFAC2ALYE 84

and purified by reverse phase HPLC to give 5 pure

6-(2-chloro-5-(2-methyl-6-(trifluoromethyl)niootinamido)phenyl)nicotinate.

MS (QIl) 450 (M) Example 487

N-(4-chloro-3-(5-(hydroxyme

(trifluoromethyl)nicotinamide CI HO \ N @ NF FF To 110 mg of

methyl 7

6-(2-chloro-5-(2-methyl-6-(trifluoromethyl)nicatingmido)phenyl)nicotinate

at 15 0C in 5 mL of EtOH was slowly added 148\ig of Sodium

Borohydride. The reaction was subsquently refleixed for 1 hour until

complete, quenched with water and extracted with Ethyl Acetate. The

organic layer was dried over Magnesium Sulfate, filtered, concentrated
1%fhd‘f5%|ri d %V@g@é—%g@)@ﬁﬁ,%t@%&ﬁ@(&otmamldo)p enyDnicotinate was
hidr Gy edalorovar (5-(Pydedxignretiviyl) pyridini2-yl) phenylp2-  6-(2-chioro-5-(2-methyl-6-

thyl-6x(trif iﬁﬁfiﬂ'ﬁ'ﬁ]] e ide

(t.%e Oﬁf?zt}(g E%%gggl?g&;%%%%ylcalrbam%f}lc;}éiyi%igr?? §§/%)d|cl)ﬁ( é\ﬂ%ﬁt)hgﬁ%ﬁ gﬁgﬁ% chlor
Vhriﬁ%?@%t@lﬁﬁ%oﬂﬁé‘?ﬁ‘iﬁé’ﬁ??’me phase HPLC to give’ pure N-(4-chloro-3-(5-
(methylcarbamoyl)pyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide. MS (Q1) 449

M),

Example 189  2-chloro-N-(4-chloro-3-(pyridin-2-yDphenyl)-4-((2,2,2-

trifluoroethylamino)methyl)benzamide.

Cl

Z
@]

HN Cl

NH F
\__,%_F
F

To 24.9 g of 2-chloro-4-(methoxycarbonyl)benzoic acid and 2 mL of Sulfuric Acid in 350 mL of
DCM was added isobutylene gas at ~78°C until the solvent was saturated and capped off securely.
Let go several days at room temperature and re-cool to —78°C before removing cap. Concentrate
solvent, extract with Ethyl Acetate and bicarbonate, dry with Magnesium Sulfate, filter and
concentrate to give 31.4 g of 1-tert-butyl 4-methyl 2-chloroterephthalate. 3.35 g of 1-terz-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 IM
BH-THF complex in THF was added dropwise. The ice bath was subsequently removed and the
reaction was stirred at room temperature uniil 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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WO 20061028958 PCTIO0S2005/031284 CI-NM NgH O NF F 120 mg

of
WO G0p5/9480580 -5-(2-methyl-6-(trifluoromethyl)nieotinanrido) pHery I eOTHIATE

was hydrolyzed via Procedure M. 112 mg of 6-(2-chloro-5-(2-methyl-6- 5

e ifluermathysicasingstislo)pb catinichtinimaleititwacodpieehtbed with 3N HCI
Methylamine Hydrochloride via Proce drudrifi I :

dro w1s¥. ﬁgf_ &qltleXus ayer waﬁl ?if_% tei%(r;cw%lﬂé?gv%ﬁx lﬂﬁw !@&iztgﬁé a@n\ﬂec@%rgamc layer

ase 0 give‘pure 0-3- ‘ . .
wqm’émymﬁﬁwmﬂgw&iﬁ)igag}mgpféWt@%%ﬁzggﬁﬁiﬂﬁgrayﬁxémmmngulfate,
ﬁlg&igﬁatm %oﬁ%}lﬂtﬁﬂl&i 10 Evampieud89-chioro-4-(hydroxymethyl)benzoate. 564 mg of rers-
- ro-N-(4-chloro-3-(pyridin-2-yhphenyh:4 (2.2, 2- :
TRy BN SR R e i o BN efassdin o
mR4fT gnhfa@%hmpbﬁm@wéﬂiaxyé SFOTY)Berrsion wps qoRntroarnt B SiRefcpurified
vié@f,fwtéé%nﬁ?m B GV \g&% @Qﬁsﬂyﬁmmmﬂé}ga@@&m&&ﬁ)mﬁbﬂw 147 mg of
solvent was satura ed off secyrely, Y t.
B PR RO s G EEeae Lt oL Qe R pviso
vigGime ek sl withoEtbiyibaiab facblesard-Hib bRl ehy iR e dienate was
n'té%wél"’l‘t@iﬂ{l"t@ﬁﬁﬁ?lzancqglg%ﬁﬁa@lt@s@t?rﬁﬂ--&)ﬂc&ftﬂatﬁrttbugﬂlél-m&ﬂmy&-4—((2,2,2—
2-chloroterephthalate. 3. of 1-tert-buty| 4- methyl . .. i
SR &35 L LBt e s
to47(tents biitorlloardeit3n, Birdhiosteinzeie mstbhensris wiblea Fsoeydim @5 The
cx\EIvHe glfogalé%wg@{ﬂm@@d%g} h@%&@éﬂ%@{ﬁm% t;ga% @H%Im&dsmm&ﬁmamﬂﬁidm-z-
as added dropwise. The ice bath was subsequent \ d the
B 32 SR T E B e AT it at 5096

complete by TLC. The

Example 190 2~chloro-N—(4—chloro-3-(pyridin-Z-y1)pheny1)-4-(methylsulfonyhnethyl)benzamide
Cl

Zas
O

HN Cl

O
n_

Lo
\

3.01 g of tert-butyl 4;(br01nomet11yl)—2-chlorobenzoate was reacted via Procedure O to give fert-
butyl  2-chloro-4-(methylsulfonyimethyl)benzoate. 1.2 g of tert-butyl 2-chloro-4-
(methylsulfonylmethyl)benzoate was treated with 10 mL of 4N HCI in Dioxane at 45°C and
concentrated upon completion to give crude 2-chloro-4-(methylsulfonylmethyl)benzoic acid. 775
mg of 4-chloro-3-(pyridin-2-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 o'

Example 191 N-(4-chloro-3-(pyridin-2-y)phenyl)-6-(methylsulfonamido)nicotinamide
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25 reaction is re-cooled to 0OC and another 19.5 nil, of BH3-THE is added
dropwise before the ice 173 WO 2006/028958 PCTJUSZ005/031284

WO B8 oved, Upon completion, the reaction is re-coolBdHE B 4REs

guenched with 3N HCI dropwise. The aqueous layer was extracted two
times with Ethyl Acetate and the arganic layer was then extracted once
with bicarbonate solution apE-Rringseied over Magnesium Sulfate,
filtered and concentrated to\giye te

2-chloro-4-(hydroxymethyl)benzoatey mg of tert 5 butyl
2-chloro-4-(hydroxymethyl)benzoate was led to OC in 5 mL of DCM
before adding 665 mg of Triphenylphospling agd 417 mg of NBS.
Reaction was concentrated and directly purifigdéaa ISCO Combi-Flash to
give pure tert-butyl 2-ch|oro-4-(hydroxymethyl)be\wzoate. 147 mg of
tent-butyl 4-(bromomethyl)-2-chlorobenzoate was reacted with

2,2-trifluproethanamine.in D . Mja,P P 141. mg of tert. ;

LR e e e e i
meiapeylfpreidean endt 18CinafcdrieeRatinte- gl emBrol A-(ghyl-perhydro-
1 Bifuoraskbypasmino)metiydinen 20iCTaeidrfdd regh@dn was concentrated to dryness and

4-chloro-3-(pyridin-2-ylanjline was coupled to 7 .y s
p%ﬁ‘ﬁ%oroﬁ-%%?fﬁ-tﬁ %%roieﬁ!%; ar%?no%%getﬁ)‘/lls er]?i(c%]c%l z%(gscfgyggg}:g Llj)rpéleélyl) 6
(mamdsutfordenidronioeingmisip MECQ bYW 92 Ase phase HPLC to give pure

2-chloro-N-(4-chloro-3-(pyridin-2-

yl)phenyl)-4-((2,2,2-trifluoroethylamino)metlryl)benzamide. MS (Ql) 454.6

(M)". 15 Example 190 )
ERapiple 9N - (4 b - 3-tiaraitlirv DoyatipmeMyf-blaiectiplsidityhnbiny Mhserpnide

amide CINO NNto uO S~ 20 3.01 g of tert-butyl

4-(bromomethyl)-2-chIorobenzoa&p was reacted via Procedure 0 to give

tert- butyl 2-chloro-4-(methylsulfonylmethyl)benzoate. 1.2 g of tert-butyl

2-chloro-4- (methylsulfonykncthy @ oate was treated with 10 mL of 4N

HC1 in Dioxane at 45C and¢bncen ateff upon completion to give crude

2-chloro-4-(methylsulfonylmethyl)benzoic,acid. 775 mg of

4-chloro-3-(pyridin-2-yl)aniline was coup @o 1 g of 2-chloro-4 25

(methylsulfonylmethyl)benzoic acid via Pro durﬁ\(];. The crude product

was purified by reverse N\/N

)

88 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to 45 mg
of 1H-1,2,4-triazole via Procedure P. The reaction was evaporated to dryness and purified by
reverse phase HPLC to yield 4-((1H-1,2,4-triazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)benzamide. MS (Q1) 390 (M)".

Example 193 4-((1H-1,2,3-triazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yDyphenyl)benzamide

175



phase HPLC to give pure 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonyhnethyl)benzamide. MS (Q1) 435 (M)'. 30 Example 191

wo P\P—Qﬁi‘-’a‘ﬂ%ﬁ’ro-3-(pyridin-2-yl)phenyl)-6-(methylsuIfonamido)ﬁﬂé‘gfﬂﬁ%‘fl‘hslla%1284
174 WO 2006/028958 PCT/US2005/031284 CIN O HN /\N - O FIN-S~
O 100 mg of 6-chloro-N (4-chlorot3-(pyridin-2-yl)phenyl)nicotinamide was
reacted with methanesulf id d 108 L of
2-tent-Butylimino-2-diethy 0-1,37/dimgthyl-perhydro- 5
1,3,2-diazaphosphorine via Procedwr-K. The crude reaction was
concentrated to dryness and purified by gewerse phase BPLC to give pure
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6- (megthy sul“)naniido)nicotinamide.
MS (QI) 403 (M)+. 10 Example 192 NN
4-((1H-1,2,4-triazol-I-yl)methyl)-N-(4-chloro-3-(pYfidin-2-yl) phenyl)benzami
de CI\N\/O HN ZNON 88 mg of

ssg‘gﬁgégl‘d me %‘%{JQﬂN}g}ﬁh‘!%B%&i@é@%f&fﬁz%ﬁ%@&ﬁ)ﬂ&%@ﬁ%? dbited to 40 L of

045 m 1H-1,2,4-triazole via Procedure P. The reab?tl Q
Lirad-evegrolatde e endess BPrsainmetn v iRaIRb D ARSEsHIBE 8t §’/§)e g reverse
5 piid1H HBrétriazel-l-ylyrethyl)-MNyraticraidzgpyytinegyl)-N-(4-chloro-3-(pyridin-2-
Nphenyben i 0 (W, 20 Example 193
y%ﬁ&fﬁ%%@r%%gﬁ(%%é%% -N-(4-chloro-3-(pyridin-2-yl)phenyl)benzam
ide 175 WO 2006/028958 PCT/US2005/031284 CI\N O

Example 194 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((3,5-dimethyl-1 H-pyrazol-1-
10 yDmethyl)benzamide

Cl

2
(o]

HN

70 mg of 4-(bromomethy1)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to 50 mg of

15  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)".

20  Example 195  4-((1H-pyrazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
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HN N, N\_' 88 mg of
bromomethyl)-N-(4-chloro-3-(pyridin-2- yl)phenyl)benzamlde was

wo 89) M8 40 L of 1H-1,2,3-triazole via Procedure P. Thd feAGIN (vags

evaporated to dryness and purified by reverse 5 phase HPLC to yield
4-((1H-1,2,3-triazol-'1-yl)methyl¥N-(4-chloro-3-(pyridin-2-
yl)phenyl)benzamide. MS
N-(4-chloro-3-(pyridin-2-y ((3,5- dlmethyl 1H-pyrazol-I- 10
yl)methyl)benzamide CI ~"NA O H - 70 mg of
4-(bromomethyl)-N-(4-chloro-3-(pyridin- phenyl)benzamide was
coupled to 50 mg of 15 3,5-dimethyl-IH- zolq\lwa Procedure P. The
reaction was evaporated to dryness and puriied By reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((3; dlmethyl -IH-pyrazol-
1-yl)methyl)benzamide. MS (Ql) 417.3 (M7. 20 Example 195

NS 5 EHSINsEndherys) Zﬂmidem f
T b bt SAD0BIOs ot CIN 10, NN T 70

L gl (BRORTRSIHER )Nt JERTERB- 33D R g HERY b AR i 1 B roverse
pheURIECC @ 36 gH-of] Aty pyrdd /bt robdehimer 3 mlqiéa%ﬁé?ﬁhﬁié@benzamlde
ng&m d(%adryness and purified by reverse 5 phase HPLC to yield

pyrazol-1-yl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide.
MS (QIl) 389.3 (M).-.

Q.

Example 196 N-(4-chloro-3-(pyridin-Z—yI)pheny1)—6-(methylsulfonylmethyl)nicotinamide

Ci

1.2 g of 6-methylnicotinic acid was brominated via Procedure N to give 6-(bromomethyl)nicotinic
acid. 75 mg of 4-chloro-3~(pyridin-2-yl)aniline was coupled to 87 mg of 6~(bromomethyl)nicotinic
acid via Procedure E. 145 mg of 6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-
yDphenyDnicotinamide 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
oMy r

Example 197 N—(4—chloro—3-(pyridin~2—yl)phenyI)—4—(N—hydroxycarbamimidoyl)benzamide

177



10

15

20

25

Example 196
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(methylsulfonyimethyl)nicotinamide
WO 2006192848 0 HN \N O 00 1.2 g of 6-methylnicotinic acid & UHPaAAIEY
via Procedure N to give 6-(broinomethyl)nicotinic acid. 75 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled to 87 mg of
6-(bromomethyl)nicotinic 157acid yfa\Procedure E. 145 mg of
6-(bromomethyl)-N-(4-chlo¥os3 fin-Z5 yl)phenyl)nicotinamide was
reacted via Procedure O and purifiedioy4everse phase HPLC to yield
pure
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(m sulfonylmethyl)nicotinamide,
MS (QI) 402 20 Example 197 N-(4-chloro-3)pyridin-2-y1)phenyl)-4-(NT
hydroxycarbamimidoyl)benzamide 177 W@ 2008/028958
PCTIUS2005/031284 CI0 HN NH HN OH 240 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled to 207 mg of 4-cyanobenzoic
acid via 5 Procedure G. To 445 mg of .
24bl +{k-olfl O reBr Py tisliika-SHyD eitive) Hae yourdisetoz A0Rite S d-oyanehegpic acid via

AREA by waisaddeckidd AR zamide and 2.5 mL of
BB e i -

DI L Qi LRH R IRAEA Ao R S ST R ERE B R B Y maﬁt‘i&‘i soc
unfiCRiatendriadarithefl DinesivenSul atbsditorid eppbsris exesteditwisrowith water
in %g%gﬁgﬁiég?%f %&i\%@@gﬂ N/fzgéglgsﬂyn rﬁ%ﬁﬁ%&\}ﬁ%@% Riect@r e PHERrude product was
-(8- 23-(pyridin-2-yl)phenyl)-4-(N- -
pqﬁ%fb@bba?ﬁ'éffﬁm?&ﬁ%ﬂ)t}%ﬁg—g%n%e%m%%ﬁ)%‘é“fﬁ“&(ﬁ)‘i‘@%ﬁn“ﬁgIllé‘ényn“"m‘
hyNrd Ay St dpyyidinaigd peni)yYB¢N4rddIhoxycarbamimidoyl)benzamid
e .

Example 198 N—(4-chloro-3-(pyridin~2-yl)phenyl)—4~(N-methoxycarbamimidoyl)benzamide

Ci

Z
O

HN

NH
HN o—

100 mg of N-(4-chloro-3-(pyridin-2—y1)pheny1)-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 gtirred at room
temperature for 1 hour. The reaction was subsequently evaporated and extracted with water twice
in Bthyl Acetate, dried with Magnesium Sulfate, filtered and concentrated to yield pure N-(4-
chloro-3-(pyridin—Z—yl)phenyl)-4-(N—methoxycarbamimidoyI)benzamide. MS (Q1) 381 (M)".

Example 199  N-(4-chloro-3 ~(4-(hydroxymethyl)pyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
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O1NO HN NH 15 HN 0 100 mg of
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-Irydroxyoarbamimidoylbenzamide
WO ¢086/03898%ed to O'C in 1.5 mL of Dioxane.)é mL{)f 2N Na(fﬁ%gsz% "6@51%/284
added followed by dropwise addition of 33 L of dnnethylsulfate. The ice
bath was removed and reaction was stirred at room 20 temperature for 1
hour. The reaction was sygsequently evaporated and extracted with water
twice in Ethyl Acetate, dried with Magaesium Sulfate, filtered and
concentrated to yield pure N-{¢- / Q
chIoro-3-(pyridin-2-yl)phenyl)-4-(N-met a
(Ql) 381 (M)+. 25 Example 199
N-(4-chloro-3-(4-(hydroxymethyl)pyridhi-2-y{)ph£nyl)-2-methyl-6-
(trifluoromethyl)nicotinamide 178 WO 2006/028958 PCTIUS2005/031284
HO N O HN N F F 75 mL of (4-methylpyridin-2-¥)zinc(ll) bromide was
reacted with 4 g of 1-chloro-2-iodo-4- 5 nitrobenzene via Procedure B. To
300 mg of 2-(2-chloro-5-nitrophenyl)-4-methylpyridine in 1.5 mL of
75Smlfusit (Aoiethyiy sitmiyyBeide@3 bemids oF S Hesaid v it Y Oxtfe laheptpig-iodo-4-
ni{@@&&%ﬁkwfﬁ%&g{j{ﬁ% far ﬁ%@@h@m&—m@fgmmhawmmmmmmm L5
cewater was added to dilute,t eaction.and the us layer, .
O Sl LSl 0 SO b g Teeon vas
stieltié doowereMubmesidnoSu fatwefitercentihepeoite ndeericrongi added to dilute the

re%c’t%ﬁ%%}?ﬁ%'gq&%m@ét%&gp??y %@M'Blﬁeﬁ‘@ﬂh %@@1"&@&&& The organic layers were
-(2-chloro-5-nitrophenyl)isonjcqtinic acid was, esterified with 750

coppinDBRANRY R &aﬁ?ﬁsaw %eat EEdrsPe e %Cﬁ?ga%ﬁévegoregé‘ﬁit)zr%éﬂom_&
niopteanisteidaintt subijectedto basi Wolkeouriedituionmhgneisniisic acid was
eséHE@&ewﬂll}%%duL of 4N HCI in Dioxane in 10 mL of MeOH at 55°C for 16 hours. The

reaction was concentrated and subjected to basic workup, dried over Magnesium Sulfate, filtered

mimidoyl)benzamide. MS

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-(Z-methy1—6-(triﬂuoromethyl)nicotinamido)phenyl)isonicotinate at
0°C in 5 mL of BtOH 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—ohloro—3-(pyridin~2—y1)pheny1)-4—(methylsulfonylamide)benzamide
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and concentrated to give methyl 2-(2-chloro-5-nitrophenyl)isonicotinate.
259 mg of inethyl 2-(2- ehloro-5-nitrophenyl)isonicotinate was treated with

WO 20683 Tin (I1) Chloride and 500 L of HCJ 15 in 10 mL S BRIk

completion, EtOH was concentrated and the reaction was extracted with
Ethyl Acetate and water with TE#&{ to decrease emulsions. The organic
layer was dried over Magnesium ate, filtered and concentrated to give
crude methyl 2-(5-amino-2\cfflor nylajsonlcotlnate 240 mg of methyl
methyl 2-(5-amino-2-chlorophenyl)i
of 2-methyl-6-(trifluoromethyl)nicotinoyl
100 mg of methyl
2-(2-chloro-5-(2-methyl-6- (trlfluoromethyl)nlcmlﬁa@mdo)phenyl)lsonlcotlnat
e at 0C in 5 mL of EtOI3 was slowly added 135%9 of Sodium
Borohydride. The reaction was subsquently refluxed for 1 hour until

30%0%(31 IO (e I JH‘z"%f‘}L%ﬁQ%‘Q(U g %Itﬁb&tﬁ%l oA asipiebeh e acid via

erwas over Magnesium Sulfate, f|| ered oncentrate

Praprdpe o0 7 P S AP B0 R ’r‘-‘é’y A ircBeREmde 17 2.5 mi. of
HiY- MIOWGEE‘(GHM@I EﬁXWﬂEﬂg}dﬁ Mytriciin Chiphipi eni/fyu2eds 55°C. Upon completion,
methyl-6- t”ﬂléloro Nal i Vit ﬁ%ﬁmm@ 2Q0reduce
R TR RO P ()pyr in- -y %e%%tl%y ﬁ%@y@tﬁﬁ%ﬁéﬁet%enza e :
emgop O T 060 Rdons P tiad ovsndaenesigm Tuiiai, fi Berﬁﬂ\ing cRpgntre}e to give

4 %&m@fﬁf%@‘%éﬂwﬁﬁwmmhmﬁlms COUP|e@tztooR 76 mipofV-(4-chloro-3-
(Pe’j;[%l O)-%%OIC Sﬁ:ld Vla Pr%%erg o d%itﬂ_gé 319 g@%thla\lllesulfonyl Chloride and 90 pL

phenyl)-4-nitrobenzamide in 2.5 mL"of 5 HCI jn

Dnmanofs@t@H WQMada"éﬂ P THICL PSSO teth FURiRR dp e workup

cAAH’i%BnGQ.mD &ﬁﬂﬁfwm? reagtiopnasponcentaldl Ardaxdraciéeludt Egbyhenyl)-4-
Acetat |th TE Isions. The organic layer was

(rﬁ?tl@'dsg 1géjn sfﬂzr% Ifﬁtﬁ% ezgeim #d concentrated to give
4-amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. 100 mg of 4-amino
N-(4-chloro-3- (pyridnz-2- yI)phenyI)benzamide Was reacted with 30 pL of

Eyég%h%?:&];ugﬁ %l Chlo de agd- 1%!1’1 { JPFr% ‘%S;p Egﬁaenzamlde

ora éd’ conditions
and purified by reverse phase HPLC to yleld ’?flr
(4-chloro-3-(pyridin-2-yl)phenyt)-4¢

tinate was treated with 204 gL
ide via Procedure D. To 20

/
\N 0O
HN

HN—5=0

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-(pyriclin-2—y1)pheny1)-4-(1-methylethylsulfonamido)benzamide. MS (Q1) 430 (M)".

Example 202 N—(4-chloro~3—(pyridin—2~y1)phenyl)~4-(methylsulfonylmethyl)benzamide

180



10

15

20

25

( methylsulfonylatnide)benzamide. MS (Q1) 402 (M)+. 15 Example 201

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1-methylethylsulfonamido)benzamid

|
WO 20RRAF0 HN O 11-0 HN-S5 151 mg of PCT/US2005/031284

4-amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was reacted with
105 pL of 20 propane-2-sulfonyl chloride and 205 pL DIPEA in 500 hL
DCM. The reaction mixture was gvaporated, subjected to basic workup
conditions and purified by reversephase HPLC to yield
N-(4-chloro-3-(pyridin-2-ylYghepny ]
e. MS (QI) 430 (M)'. 25 Example 20

180 WO 2006/028958 PCT/US2005/031¢8401 \ HN O S%0 1 g of
adProcedure O. 2.77 g of
methyl 4 5 (methylsulfonylmethyl)benzoate was hydrolyzed via Procedure
M. |g of 4-ehloro-3-(pyridin-2- yl)aniline was coupled to 1.15 g of
4-(methylsulfonylmethyl)benzoic acid via Procedure G. The crude pr?duct

L vgaef somifertibdbrs hreaprmaFe IR d AU Ratfy’ 678 ©F mety! 4-
(Hsapramsiatatae)amdomtheadydedtyzed via Procedure M. 1g of 4-chloro-3-(pyridin-2-

A-ehloro-3-(pyridin: 2-y! -4- . ]
y @‘ﬁ?gﬁ%rgﬁ { cﬁs A ”1§ A 3@3@&%&%&%@9&%&%@@%@bgﬂﬂ@@a&% G. Th
crpdespeasisey PSS SPRiATed P date ANy padrrsrselited Mifin 1oL AR &b Jinp Ry ostate

aﬂﬂi@&ep{d\l/}eﬁi MM-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide. MS
(Q1) 401 (M)".

Example 203 4~(4-acetylpiperazin-1-ylsulfonyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

Cl

Zx
O

HN
O
_5—N N—<
TN

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-yDaniline 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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0 0'0 NN 15 1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 646 L
of 1-(piperazin-l-yl)ethanone via Procedure H. 75 mg of

WO 208615F3%8- (pyridin-2-yl)aniline was coupled to 125 mg of E_(@/_Uszoos/osum

acetylpiperazin-l-ylsulfonyl)benzoic acid via Procedure G and purified by
reverse phase HPLC to yield

\ ).
N-(4-chloro-3-(pyridin-2-yl)phen
ylsulfonyl)benzamide 25 181 WO 20
0 HN 0'0% OH 1 g of 4-(chlorosulf enzoic acid was reacted with
615 L of 2-(piperazia-1-yl)ethanol via Preogdurg-H. 75 mg of
4-chloro-3-(pyridin-2-yhaniline was co&pl\\ed\to-iZS iof 4-(4-(3- 5
hydroxypropyl)piperazin-1-ylsulfonyl)benzoic acid by Procedure G and
purified by reverse phase HPLC to yield. . ‘ ,

1 1g-p4 4Htblesoset iRl PG A At byt R piRps: - YD ethanol via

Pidsstion ) bersz ampioe 4MEof638) HRldB-MPanil&E xamplepbto 125 mg of 4-(4-(3-

-(4-chlor@-3-(pyridin-R- 4 inesidingl-.. .

B P LA O L purie by rvero phas

]’%I(EhIoré%uIfoﬁ?ﬂfoen%T@ﬁE}ﬂr%@Vé’QH’t@@’ Wﬂ?‘%’@éﬁﬂ’@flﬁiﬁ@ﬁﬁ‘iﬂﬂmPerazm'1"

yMiarRranedeneidd. MS (Q1) 501.3 (M)™.

(4-(2-hydroxyethyl)piperazin-1-
28958 PCT/US20051031284 CI

.°)

Example 205  N-(4-chloro-3-(pyridin-2-y1)phenyl)-4-(4-hydroxypiperidin-1-
ylsulfonyl)benzamide

Cl

“\\
°°%

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

182
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WOIMHEEY reverse phase HPLC to yield N-(4-chloro-

75 mg of 4-chloro-3{pyridin-2-yl)aniline was coupled to 114 mg of
4-(4-hydroxypiperidin-I- ylsulfonyi)benzoic acid via Procedure G and

CT/USZOOS/031284
3-(pyridin-2-yl)phenyl)-4-(4-hydroxypiperidin-1-ylsulfonyl)benzamide. MS
(Q1) 472.3 (M)+. 20 Example 206

N-(4-chloro-3-(pyridin-2-y nyl=2x(2,6-
dimethylmorpholinosulfonyl)iyen ideg182 WO 2006/028958
PCT/DS2005/031284 CIN O HN Istng<0 1 g of 4-(chlorosulfonyl)benzoic
acid was reacted with 616 L of 2,6-dim oipholine via Procedure 14.
75 mg of 4-chloro-3-(pyridin-2-yl)aniline d to 120 mg of 4-(2,6-
5 dimethylmorpholinosnlifonyl)benzoic amdwa\s rogedure G and purified
by reverse phase HPLC to yield o
N-(4-ehloro-3-(pyridin-2-yl)phenyl)-4-(2,6-dimetlrylmorpholinosulfonyl)ben
zamide. MS (Qi) 486.3 (M)'. 10 Example 207

1 @'M'@W%&@MWHZO}A)WWQ%E diﬂ‘i&Il'mDipefazmdifnethylmorpholine via
ISLéE}) nﬂ)b Zamldfe 4~0M_|r0é %di}'l-'z\' 1li]ﬁ§ \%S coupled to 120 mg of 4-(2,6-

Srosulfo onylybenzoic aci sreact Wlt 570 m

d@@h@[lmﬁhﬂp}p@ﬂgmﬂ)p@zpm@wgw%rm@ épd purlfg ed by reverse phase HPLC to

yérehle@-3amyridindad apiinenas-ooaledhg kb minobuiBybbenzamide. ~ MS

(g ggwéy@é?erazin -1-ylsulfonyl)benzoic acid via Procedure G and purified
( quj‘ hase 13PLC to yield

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3,5- dlmethylplperazm -1-ylsulfonyl)be
nzamide. MS (Q1) 485.4 (M)'-. 20

Example 207  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3,5-dimethylpiperazin-1-
ylsulfonyl)benzamide

Cl

Zao
(@]

HN

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)pheny1)-4-(3,5-dimethylpiperazin-1-ylsulfonyl)benzamide. MS
(Q1) 485.4 (M)".

Example 208  N-(4-chloro-3-(pyridin-2-y)phenyl)-4-(4-ethylpiperazin-1-ylsulfonyl)benzamide
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Example 208
N-(4-chloro-3-(pyridin-2-yi)phenyl)-4-(4-ethylpiperazin-1-ylsulfonyl)benzam
VORISR0 2006/028958 PCTIHS2005/031284 Cl 0 HKCE’;%SK?&E’&%%S“
4-(chlorosulfonyl)benzoic acid was reacted with 570 mg of
1-ethylpiperazine via Proceduté H. 75 mg of
4-chloro-3-(pyridin-2-yl). .. s < coupled to 4-(4-ethylpiperazin-I- 5
ylsulfonyl)benzoic acid edire 6 and purified by reverse phase

HPLC to yield N-(4-chloro- HN
3-(pyridin-2-y|)pheny|)-4-(4-et|iylpiper1-ylsulfonyl). MS (Q1) 485 (M)i.
Example 209 7\

N-(4-chIoro-3-(pyridin-2-yl)phenyl)-4-(piee§aﬁ$rl-_]7 ulfonyl)benzamide 10
Cl \N\/~ HN C ON~NH 1 g of 4-(chlordsulfonyl)benzoic acid was
reacted with 931 mg of tert-butyl piperazine-I- carboxylate via Procedure

H.7 of 4-chloro-3-(pyridin-2-yhanilin ypledt Q.Ma of, BRced
R N i IR A RIS R e cnr

Hprodédurs QITHeckligs prodtiewhandinsiedted epBiefe Workdf-othylpiperazin-1-
yIS0REINES:dkoRie & With kit o rempueitie Beodgio xR HPRUribieR]day-(4-chloro-

eveys e HPLC tg yield . +

el ey S ey E A Obeuzarmice.
MS (QIl) 457.1 (M)". 20 Example 210
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2,2,2- trifluoro

s eeenzamige 404 2,200 ARR08R P TASARRRAIRS

Cl

HN
b_m

Oé%c\) N NH

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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HN F/--F-F O,SNHF 0 1 g of 4-(chlorosulfonyl)benzoic acid was
reacted with 500 gL of 2,2,2-trifluoroethanamine via Procedure 14. 60 m P

WO g006/048%5%-3-(pyridnr-2-yl)aniline was coupled to 92 mg of YX(REIYN 313§

trifluoroethyl)sulfarnoyl)benzoic acid by Procedure 0 and purified by
reverse phase HPLC to yield cl

-(N-(2,2,2-trifluoroethyl)sulfamoyl)ben
pI90211

yI) -4-sulfamoylbenzamide CI HN
Nltrlte in 13 mL of water was

2-chloro-N-(4-chloro-3- (pyrldln -2-yl
C1 0' Q NH2 A solution of 818 mg of Sogt
added dropwise to a solution of 2g 15 ethyl F
4-amino-2-chlorobenzoate in 5 mL of HCI 2 5 mL of AcOH at 0C. The
reaction was removed from the ice bath %B stirred at room temperature
for 15 minutes. Simultaneously a solution of 460 mg of Copper Il Chloride
Dihydrate in 1 mL of water was added to a saturated solution of sulfur

1 giokitréchlaromitimyhberroikcoid yeoraciHeiiolél Bbiafidr-cdtithipfprihanamine via
PleRBRI Qb'%@ﬁ&%ﬁwfwﬂﬂﬁ&hﬂ@ﬁﬁﬁm \Sé@kaﬁ;ﬂEw&ﬂ 99 the of 4-(V-(2,2,2-

-cooled.injtial Sq tion.cont 20.S0 |tr|t e reaction Wwas
R RS AT Shrcerinp o nad S 1 SIIE M
yirkcie(f- vh&soﬁhémdtm%m@rhmﬁiééﬁ@ﬁ&%@umm@%&@oaﬂbm%ﬂe MS
ewatavntil 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. Ig of methyl 2-chloro-4-(ehlorosulfonyl)benzoate was
E2A08040 a SOlHiieR Rl Rmbr22-@ Ak SOlulRm A Asumeniatembatas and
970 sL DIPEA in 5 mL McOH. Upon completion the 185 WO
2006/028958 PCT/US2005/031284 reaction was concentrated, extracted
twice with saturated bicarbonate,dried with Magnesium Sulfate, filtered
and concentrated to give
methyl

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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2-chloro-4-sulfamoylbenzoate was hydrolyzed via Procedure M to yield
crude 2-chloro-4- sulfamoylbenzoic acid. 75 rng of
WO 2086(38358. (pyridin-2-yl)aniline was coupled to 91 mg of cRide s 2005/031284
2-chloro-4-sulfamoylbenzoic acid via Procedure G. The crude product was
re&%{fjﬁi%b)éd@éﬁﬁ&&dpGﬁ%ﬁkﬁ%ﬁcw\wﬁ@aturated bicarbonate, dried with Magnesium

Sufa hIP ’\é\%dccr%@%g 2%{}_ %n&!ﬂ?f‘f rlel 4'S HJ ﬁmwuéﬁ%%‘% %%f methyl

2- meﬁkﬁb‘féHBlX}byﬂﬁi’ﬂieﬂthﬁﬁylyZ&d(mﬁeﬁﬁ??ﬁﬁ“ﬁﬂ métrig I ekdz arige? eloro-4-

sulf%ﬁb%%ﬁo%&éﬂ? Ofﬂnc%kk@aﬁﬁtdﬂyfécbwrm@mﬂmawaammplaﬂmla@ nfgrude
Q I oxycarnon n -4- et C |

2 glllgro- s1(ﬁ a&o% gr% é é thH% L){J? % WA gx ed by reverse

dure 2rh e rod was trea C in Dioxane,
pheseapBiatety amidp@mhb.sebﬁ\ﬁr(ﬁeq}é%seWQQW@W%MNQ@%@W”M@ MS
(G l)wlgrp enfpyridin-2-yl)phenyl)-4-(piperidin-4-yhnethyl)benzamide. MS (QI)
406.1 (M)+ Example 213
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(metlrylsulfonamido)benzam
ide CIN/O HNCI 12 {0 HN-q' 20 0 4.2 g of methyl
ExifriO5 924+ (.m@tlablﬂ&ldlfﬁ&@m!Q@%BK&@EM@%&M@W&&M@H@&&@HHre
M. 1 g of 4-chloro-3- (pyrldln- -yl)aniline was coupled to 1.35 g of
oic acid via Procedure G. The crude
e IWLC to yield 2-chloro-N 25
(4-chloro-3-(pyridin-2-yl)phéhyl)-4- Rylsulfonamido)benzamide. MS
(Ql) 436.1 (M)". 186 WO 2006/028958\RPCT/US2005/031284 Example
214 N-(4-chloro-3-(pyridin-2-yl)phenyt)é4-($H-inudazol-1-yl)benzamide CI
HN

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 HCl 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 (QI) 406.1 M)".

Example 213 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonamido)benzamide

HN—-QﬁZ—

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 R
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CN~ 5 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 78 mg of
4-(IH-imidazol-I-yl)benzoic acid via Procedure G . The crude product was

WORHPEE95Y reverse phase liPLC to yield N-(4- PCT/US2005/031284

chloro-3-(pyridin-2-yl)phenyl)-4-(1H-imidazol-l-yl)benzamide. MS (QI)
375.3 (K) . 10 Example 215

ﬁéﬁ% prop)%? %Lr%?ﬁ%@%?a%%%&%%&%@z ﬁ%?i@lgg of

methyl 4-amino-2-chlorobenzoate was dissolved in 16 ml, of MeOH, 8 mL
of H20 and 8 mL of concentrateddnydrochloric acid and was then cooled
to 0 C. A solution of 3.9 g of e itrite in 15 mL of H20 was added
dropwise over 30 min. The r& stitred at O C for an additional Ih.
The cold diazonating mixture was addgg-t¢ a solution of 13.8 g of
potassium ethyl xanthate in 10 mL of H20&at50-60 C. The reaction was
heated to 65 C for 2h and monitored by 20, TLC until complete, The
mixture was cooled to 25 C and extracted withyethyl acetate. The
combined organic extracts were washed with &rine, dried (MgS04), and
concentrated. Purified by silica gel chromatogr'?;’lphy (0-10% ethyl
acetate/hexane) to afford methyl 2-chloro-4-

7%1 % éfy & %H?CQQ %t MH‘EI Q)Q?J}&ﬁ%t%va@ ﬁgﬂ'ﬁpﬂ) 0;82&% Q)PII %ﬁglfﬁmlazol 1-yDbenzoic

oxide in 20 m of H20 was added to 5.9 g of methy

a%dcwm%oaeééfh&ycgpscmﬁnay&%)b@é%é@ mvmﬁed%*%‘#%%é%ﬂd N-(4-
chRACHAPyRiKIrel WasIpatad inifia-0l-ioy)hedApoidec MH{QtipsT SAeNDixture

was cooled to 25 C, 187 WO 2006/028958 PCT/LS2005/031284 and then

acidified to pH 3 by the addition of 10 N HC1. The solid was filtered and

washed with H20 to give 2-chloro-4-mercaptobenzonic acid. 3.8 g of
ERaghplern-4H-meyaptobaniniic a@igidindDy pheaf 5% Siftrieazid-methanol

was refluxed U{ﬁdrer nlt[ ug%n tmo Zephgre for A. After concentration of the

reaction mlx%re Yo H20 was added and the resulting mixture was

5 made alkaline with sodium hy& ogen carbonate, and extracted with ethyl

acetate. The organic

/
\ N 0
HN Cl
OH
S
%

8 g of methyl 4-amino-2-chlorobenzoate was dissolved in 16 mL of MeOH, 8 mL of H,O and 8 mL
of concentrated hydrochloric acid and was then cooled to 0 °C. A solution of 3.9 g of sodium
nitrite in 15 mL of H,O was added dropwise over 30 min. The reaction was stirred at 0 °C for an
additional 1h. The cold diazonating mixture was added to a solution of 13.8 g of potassium ethyl
xanthate in 10 mL of H,O at 50~60 °C. The reaction was heated to 65 °C for 2h and monitored by
TLC until complete., The mixture was cooled to 25 °C and extracted with ethyl acetate. The
combined organic extracts were washed with brine, dried (MgSO,), and concentrated. Purified by
silica gel chromatography (0-10% ethyl acetate/hexane) to afford methyl 2-chloro-4-
(ethoxycarbonothioylthio)benzoate. A solution of 2.6 g of sodium hydroxide in 20 mL of H,O was
added to 5.9 g of methyl 2-chloro-4-(ethoxycarbonothioylthio)benzoate in 40 mL of EtOH The

reaction mixture was heated to 70 °C for 1h. Upon completion, the mixture was cooled to 25 °C,
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30

layer was washed with brine, dried (MgSO4), and evaporated to yield

methyl 2-chloro-4- mercaptobenzoate. 80 mg of isobutylene oxide was
WO 828 Hith methyl 2-chloro-4- mercaptobenzoate via Pré&edtrd’Eig1284
afford methyl 2-chloro-4-(2-hydroxy-2- methylpropylthio)benzoate. 190 mg

R G hkiZeO or4-63-Bciausiiod 401 0RthyIPramykbit) han znaial wiaswashed with
H?#d r%er%p va Pronggrgzllj r%b'\élntorglve g C;l #OI’O f42(c%1m{ -mgr_czz{ptobenzonic acid in 40

benz c aci
m2-ctil 3P6- AH(MWMWWW@)MZWQ% pagspbarstelarvi.  After

RHREREHE IR &Qe Qlverdrchinierd {8 mzdépwo?wa@mmrw@ult@mmmwe was
acid. 60 mg %n‘? f%bloro r|d|ne 2- acrglllne was c%llJpJ[ qta%ez tchl 1%46} anic
mesey 8IS T et Th P d}fSﬁyﬁ‘ﬁ za&ceﬁg%f\?la rocedurs & aT g
lageodurst waéqduwﬁl@dfmmqede@e(ﬁfﬁé@,lﬁnﬁl Ry@eipibltp yield methyl 2—Ch10r0-4-
m%rg%' Brdl4-ehlgyos3s (MIQMBEMWWAE-% hyE@XY-Rith methyl 2-chloro-4-

ylpropylsulfonyl)benz mide. MS (Ql) 4. 91(M ar’gpl 216 > hvd ).
IERBORRIGIEN- (X2 hiot 8% %&fr‘nd.ﬁ 250 phHH (%ﬁkn’;y/groxy gH@-hydroxy-
nﬁh@tpyd@yﬂtyisméom&benzamld@@ CuigN Cbf HO GtctkwllSO Mlmfwﬁr ~(2-hydroxy-2-

Ry RIS MR SeWAS R %MQ&'& mgtiaaslczamlqo% G CADIRREAZOMRiroxy-2-

V|a rocedure S to afford (R)-me
R MR RO SASE e A ey g e
wab r2achiov- grd2ethyrd RYy-Zixphchitetki/hiyibenzdatehypsohydublyzdbeviaic acid.

d X 5 25hydr, let b oxv-
U R
%@9@3&%’&?%1 PerRluiark! Ritd HRAS R Po- Jh%mg U5 V3R Bsifjed on reverse phase

mrhenylethytsulfonyfibnzoic atid]G-Nrg-cifldreBiGroidi(Byy e yhadijidrexy-2-
metgz%g Sgg Q%rﬁ@nz%n?'&l:oﬁ\%“(@) '23/95({ +2-phenylethylsulfonyl)benzoic

acl rocedure G. The product was 30 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)'. 188 WO

fg’jg / %?géa\fa—%ﬁo /Qﬁﬁ?ﬁgphﬁ?ﬁjﬁ%@e 4-(2d1r%'§1<§/ Q’ phenylethyl

phenylethylsulfony enzamlde
Cl

150 mg of (R)-styrene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via Procedure
S to afford (R)-methyl 2-chloro-4-(2-hydroxy-2-phenylethylthio)benzoate. 190 mg of (R)-methyl-
2-chloro-4-(2-hydroxy-2-phenylethylthio)benzoate was hydrolyzed via Procedure M to give (R)-2-
chloro-4-(2-hydroxy-2-phenylethylthio)benzoic acid. 170 mg of (R)-2-chloro-4-(2-hydroxy-2-
phenylethylthio)benzoic acid was reacted via Procedure R to give (R)-2-chloro-4~(2-hydroxy-2-
phenylethylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridine-2-yl)aniline was coupled to (R)-
2-chloro-4-(2-hydroxy-2-phenylethylsulfonyl)benzoic acid via Procedure G. The product was
purified on reverse phase HPLC to yield (R)-2-chloro-N-(4-chloro-3~(pyridin-2-yI)phenyl)-4-(2-
hydroxy-2-phenylethylsulfonyl)benzamide. MS (Q1) 527.2 (M)".
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sulfonyl)benzamide 5 CI0 HN- ClI ~~ HO O O 119 mg of (S)-styrene
oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via

WORYOERO5e S to afford (S)-methyl PCT/US2005/031284

2-chloro-4-(2-hydroxy-2-phenylethylthio)benzoate. 230 mg of
(S)-methyl-2- 10 chloro-4-(2-hydroxy-2-phenylethylthio)benzoate was
hydrolyzed via Procedure M to give (8)-2
chloro-4-(2-hydroxy-2-phenylethylthio)benzoic acid. 180 mg of
E8)Rechiprogg-t2etigetrowp-2hlptehyetiayithiphpbogdid-6id dvery e pletadotial-
Procedure R ' -2-chloro-4-(2-hydroxy-2-
phenylethylglll}ﬁoo%ygebgeégtz%?% 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 pro@uct was 15 purified on reverse phase
HPLC to yield (S)-2-chlof6=N-( oro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxy-2-phenylethyls ) amgle. MS (Q1) 527.0 (.M)+. Example
218 HN
(R)—2-ch|oro-N-(4-chIoro-3-(pyridin-2-y
)- 20 benzamide \~ CINO HCI FM
oxide was reacted with methyl 2-chloro-4-ix
Procedure S to afford (R)-methyl "%
2-chloro-4-(2-hydroxypropylthio)benzoate. 435 mg of (R)- 25
methyl-2-chloro-4-(2-hydroxypropylthio)benzoate was hydrolyzed via
Hsbieuhrib i R e e T PO
1 hitra-¢(2diyd Dxypropy{thigioegZoibagicthiiidahgnedR) - 23 8 higrof ASjanethyl-2-
c{ggotz%ﬁ@éﬁ@@@ﬁ@&%@h@aﬁ&m&a@%gegym@@eqcag WH BRI G0 give (5)-2-

chloro-4-(2-hydroxy-2-phenylethylthio)benzoic acid. 180 mg of (S)-2-chloro-4-(2-hydroxy-2-
phenylethylthio)benzoic acid was reacted via Procedure R to give (S)-2-chloro-4-(2-hydroxy-2-

g of (R)-propylene
efcaptedenzoate via

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 ™

Example 218 (R)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)-
benzamide
Cl

/
N O
HN Cl

HO
./
\

\
o)

H

O//

140 mg of (R)-propylene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via
Procedure S to afford (R)-methyl 2-chloro-4-(2-hydroxypropylthio)benzoate, 435 mg of (R)-
methyl-2-chloro-4-(2-hydroxypropylthio)benzoate was hydrolyzed via Procedure M to give (R)-2-
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hydroxypropylsulfonyl)benzoic acid. 298 mg of
4-chloro-3-(pyridhne-2-yl)aniline was coupled to

WO B9682835br0-4-(2-hydroxypropylsulfonyl)benzoic acid via BrSCER0IE S84
The product was purified 5 on reverse phase HPLC to yield

chif 4= @h@%&&%ﬁ]ﬂg@&rg&yridim@yl)phenw}m (2mg  of  (R)-2-chloro-4-(2-
drox quon l)benzamide. c

by} 3’%” Io%o &)yrldln yyl)p%enyl ggfﬁéMr%/d% ropyﬁ% I:)kr)ll)(/)lll(z

hy)drqvwemzlaﬂfmlmnwe apiiN C?%@W%%‘@‘%@S’FEPO@/’ dingyeps GoyRled to

(@%%ﬁg@%%ﬂ&@?fﬁﬂ%%%ﬁ%@@bﬁﬂi%&m@’OO&leﬂed%\&st@unﬁed
affor e ro y > A1 3
O"(S)retWé%ﬁyl aéﬁlogg’ ZIJ: (2 (hycg]r%@yp ccl)ﬁéeit%r?/vaé%r’\r?d %@%‘%} w2
hﬁrmqmmsmfw}@b@i(@)@dﬂﬁ)@u@- 1h()M}oxypropylthlo)ben20|c acid.

220 mg of (S)-2-chloro-4-(2-hydroxypropylthio)benzoic acid was reacted

via Procedure R to give (S)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic

acid. 70 mg of 4-chloro-3-(pyridine-2-yl)aniline was coupled to

E£Se Chiorote)-g2ehiyrdkiforopysulforigienbohenyd-a¢dbviiomyacaalsrdanyD-
The productwas.puuified 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)benzam
ide Cl \N\/0 HN/IHo 0 2006/028958 PCT/US2005/031284

100 mg of (R)-propylene oxidg was-+€acted with methyl

4anercaptobenzoate via Procedure SNoXaffgétl (R)-methyl

4-(2-hydroxypropylthio)benzoate. 169 mg R -methyl 4-(2-
hydroxypropylthio)benzoate was reacted \ua Lo}:edure R to give
(R)-methyl 4-(2 25

86 mg of (S)-propylene oxide was reacted with methyl 2-chloro-4-mercaptobenzoate via Procedure
S to afford (S)-methyl 2-chloro-4-(2-hydroxypropylthio)benzoate. 275 mg of (S)-methyl-2-chloro-
4-(2-hydroxypropylthio)benzoate was hydrolyzed via Procedure M to give (S)-2-chloro-4~(2-
hydroxypropylthio)benzoic acid. 220 mg of (S)-2-chloro-4-(2-hydroxypropylthio)benzoic acid was »
reacted via Procedure R to give (S)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid. 70 mg of
4-chloro-3-(pyridine-2-yl)aniline was coupled to (8)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic
acid via Procedure G. The product was purified on reverse phase HPLC to yield (S)~2—ch16ro—N—
(4-chloro-3 ~(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide. MS (Q1) 465.0 (M)"

Example 220 (R)-N~(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide
Cl

Z
@]

HN
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Ogi é/? §f’(2 -hydroxypropylsulfonyl)benzoic acid. 45 mg

5 hydroxypropylsulfonyl)benzoate. 179 mg of (R)-methyl

4-(2-hydroxypropylsulfonyl)benzoate was hydrolyzed via Procedure M to
RGL/US2005/031284

chloro-3-(pyridine-2-yl)aniline was coupled to

(R)-4-(2- hydroxypropylsuIfonyl)benzoic acid via Procedure G. The

1?({ )c})r?%ﬁ] %Blp #% flg d()f{(?{iéev\v/gsr%% e lp%lt &LQWeMéﬁecaLoﬁpoédure S to

hydroxyprop ony enzamlde
afigd 2 (M)r.pettl)d E%ﬁ}@gwmpylthm)benzoate 169 mg of ( )-me‘chyl 4-(2-

nf@rptdpghilesbeiARygidina2 -y pheny - (ﬁdwdwymowlsgtkfsnmhﬁmm 4-2-

15 150 0 ) ro ewasr 0, oate w
P e Do S R R RSN o ve
h;qd@yﬁwmﬁm@&yrmM)Mz@é@é%%}ﬁlrgwwymgﬂmmmow acld 45 mg of 4-
RYEY9XY W@W@m@a@ Wﬁﬁlé@a@tQ@)VﬁﬁE%@%@ﬁléﬁlﬁhﬁ)benzmc acid via

| 4- Isulfonyl)benzoat of

gf’%ég% c?%:)xyéﬁo sdﬁ?onfﬁt%enzogc;exvgg‘éer T g‘o?eze via P (l)%% NLILCMOTO >
(@wélr(s)ﬂbpémy@d%%pdywmmylmﬁhmaam M§ (RA)IBL 200"

chloro-3-(pyridine-2-yl)aniline was coupled to

(S)-4-(2-hydroxypropylsulfonyl)benzoic acid via Procedure G. The

product was purified on reverse phase HPLC to yield (S)-N-(4-chloro-3-
Efpymithia 22 -y Sh¥rgtplo(o-himritiyBropshsutibmiBibadreaynidey s ig)pepgandde

(M)+. 25 Example 222 cl

N-(4-chloro-3-(pyridin-2-yl) yl) yridin-3-ylmetbylsulfonyl)benzamid

e 191 WO 2006/028958 P T'(‘ /0%284 CI0-//0 IAN OO Ig of

3-(bromomethyl)pyridine hydrobromigr-was reacted with methyl

4-mercaptobenzoate via Procedure Q to gfford methyl

4-(pyridin-3-ylmethylthio)benzoate. 980 Mg of Yethyl 4-(pyridin-3- 5

ylmethylthio)benzoate was reacted via Procedure R to give methyl

4-(pyridin-3 ylmethylsulfonyl)benzoate. 76% of methyl

4-(pyridin-3-ylmethylsulfonyl)benzoate was

150 mg of (S)-propylene oxide was reacted with methyl 4-mercaptobenzoate via Procedure S to
afford  (S)-methyl 4-(2-hydroxypropylthio)benzoate. 650 mg 6f (S)y-methyl  4-(2-
hydroxypropylthio)benzoate was reacted via Procedure R to give | S)-methyl 4-(2-
hydroxypropylsulfonyl)benzoate. 350 mg of (S)-methyl 4-(2-hydroxypropylsulfonyl)benzoate was
hydrolyzed via Procedure M to give (S)-4-(2-hydroxypropylsulfonyl)benzoic acid. 45 mg of 4-
chloro-3-(pyridine-2-yl)aniline was coupled to (S)-4-(2-hydroxypropylsulfonyl)benzoic acid via
Procedure G. The product was purified on reverse phase HPLC to yield (S)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)benzamide. MS (Q1) 431.3 oy*.

Example 222 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyridin-3-ylmethylsulfonyl)benzamide
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hydrolyzed via Procedure M to give 4-(pyridin-3-ylmethylsulfonyl)benzoic
acid. 60 mg of 4- chloro-3-(pyridin-2-yl)aniline was coupled to

WOA%-OWﬁ?ﬁfEB-yImetlrylsulfonyl)benzoic acid via Procedure E;C,TI[H%Z?)O%%?&@‘

was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2- 10
yl)phenyl)-4-(pyridin-3-ylmethylsulfonyl)benzamide. MS (Ql) 464.1 (M)'.
Example 223
N-(4-obloro-3-(pyridin-2-yNp (pygdin-z-ylmethylsulfonyl)benzamid
e CINO'c'0O NN N 15 b Ig of 2-(bppmdmethyl)pyridine hydrobromide
was reacted with methyl 4-mercaptobenzoqte vja~Procedure Q to afford
methyl 4-(pyridin-2-y|methy|thio)benzoa00 mg of methyl 4-(pyridin-2-
ylmethylthio)benzoate was reacted via Proggddre R to give methyl
4-(pyridin-2 20 ylmethylsulfonyl)benzoate.OA:?D mg of methyl
4-(pyridin-2-ylmethylsulfonyl)benzoate was hydrolyzed via Procedure M

to give 4-(pyridin-2-ylmethylsulfonyl)benzoic acid. 70 mglof 4-
lgmgpdjgowhﬂ@mpﬁnwwg@@ préd fegoted with me yl 4-mercaptocbenzoate via

Pé a2 Artone thatlsu apyi biarizgiscasithid e Piane dose my, dhe{yddypridin-3-
a rified on.reverse phase HPLC leld N-5(4-chlorQ-3-(RYRgiN-2 1 2
yﬁﬁ%%ﬁ%%%@tﬁdir‘?—af-yﬁ%%ct?%lsm%ny]% Bégr%%%mi‘ e. {Ié/ls ng) Af%llﬁllg f M)Jﬁ?}gédm 3
yipgshyisafondbmzetss PEY 1 0s 2005681 b d4rriditnd Isulfonylbenzoate  was
hétyaEning- 2reccaatbyisulf gmyd) MNpidehiorandtipwitin2 b rydbeBaang of 4-
e CINOQ H ~NHZ O'5 2. f 2-bromoacetamid sreacted .. .
i s, 2o B SIS RUBIEHIRER wi va
Procedure G. The product was purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-

yD)phenyl)-4-(pyridin-3-ylmethylsulfonyl)benzamide. MS (Q1) 464.1 o

Example 223  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyridin-2-ylmethylsulfonyl)benzamide

Cl

Z
O

HN

7\
=N

X
0

04
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-
yDphenyl)-4-(pyridin-2-ylmethylsulfonyl)benzamide. MS (Q1) 464.1 (M)".
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methyl 4-(2-amino-2-oxoethylthio)bcnzoate. 2.6 g of methyl

4-(2-amino-2-oxoethylthio)benzoate was reacted via Pro '
wo 3l RN RIR0le

ﬂ%f%-s(z-amino-2-oxoethylsuIfonyl)benzoate. lgof m
4-(2-amino-2-oxoethylsulfonyl)benzoate was hydrolyzed via Procedure M
to give 4-(2 10 amino-2-oxoethylsulfonyl)benzoic acid. 150 mg of

Ex%fnglpﬁ’lf 3- @éﬂ%&i@fl&%@l@%&@ﬁyﬁ%@%l&%a -(pyridin—2—y8phenyl)benzamide

-amino-2-oxoethylsulfonyl)benzoic acid via Procedure G. The product
was purified on reverse phase HPLC to yield.
4-(2-amino-2-oxoethylsulfonyl)-M-(4-chloro-3-(pyridin-2-

yl)phenyl)benzamide. M 4 (M)+. 15 Example 225
2-chloro-N-(4-chloro-3-(p n- hegyl)-4-(2-
hydroxypropylsulfonyl)benzamide O HNCI HO 00 20 2 g of

2-chloro-4-fluorobenzonihrile was react ith 1-mercapto-2-propanol via
Procedure Q to afford 2-chloro-4-(2-h y|9 ghio)benzonitrile. 25¢g
of 2-chloro-4-(2- hydroxypropylthio)benzog’\ ilé was reacted via Procedure
T to give 2-chloro-4-(2- hydroxypropylthio%bbnzoic acid. 2.1 g of
2-chloro-4-(2-hydroxypropylthio)benzoic acid was 25 reacted via

LT S0 BSOS AT D PP Tpons t Pogedi ) affor
mehiore¢3-4pinidin:dehgtilineewascorplgditmethyl 4-(2-amino-2-oxoethylthio)benzoate
wis SOOI 41 2 gy RrOpYIRKITRRNDPenZ g AL MR IQBRAVIBElRE 1 g of
product was purified on reverse phase HPLC to yield \
mgtléql]|6-,(3;11{}1@_—8rﬂ%hylsulfonyl)benzoate was hydrolyzed via Procedure M to give 4-(2-

ardrPY+isl ety ¥R S MYbndol2 daidrodsppiepyfldeiitmylJa@pddim ke diSnfQips coupled
552 sz-écEet Qﬂﬁ % ic acid via Procedure G. The product was purified on
tONI? %r& oro-%-?p%in-zx-%y peﬁé%lfll)ﬁ-(ﬁl-allﬁyaorcc?x;}éeroplylsuﬁ‘opnyl)-Z- P g2
reﬁq@my|5@qganﬁiéé(b| to “yield 4-(2-amino-2-oxoethylsulfonyl)-N-(4-chloro-3-(pyridin-2-

yD)phenyl)benzamide. MS (Q1) 430.2 "

Example 225  2-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(2-
hydroxypropylsulfonyl)benzamide

Cl

HN Cl

HO

O//S\\—)——
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. 25 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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WO 309038 Hfbxy propylthio)-2-methylbenzonitrile. 950 mg of

N O HN O~ 0 10 2 g of 4-bromo-2-methylbenzonitrile was reacted with
1-mercapto-2-propanol via Procedure Q to afford
PCT/US2005/031284
4-(2-hydroxypropylthio)-2- methylbenzonitrile was reacted via Procedure T
chier§BpriRa iy diianiincopyithiapRdme thybenzb(@-lydidsypOnyleflfonyl)benzoic acid

A=(2-Ir YREQ [ ' ' c chloro-
B s i gt

3- (il vDphsmdir-E2-Yremrery sl oaybeppimide. MS (Q1) 465.2 (M)".
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-

Exguplpdidsiy gYdpyisiamonmpodimdaimenafritsy rsspenpvdspioanyii= 20

mEaRRigdds N-(4-chloro-3-(pyridin ‘
2-yl)phenyl)-4-(2-hydroxyethylsulfonyl)benzamide CIHN _-OH O'Q5¢g
of 4-fluorobenzonitrile was used in Procedure Q with 2-mercaptoethanol to
afford 4-(2- 25 hydroxyethylthio)Bnzonitrile. 900 mg of
4-(2-Irydroxyethylthio)benz ile s reacted via 194 WO 2006/028958
PCT/US2005/031284 Proceaure N v giye 4-(2-hydroxyethylthio)benzoie
acid. 1.0 g of 4-(2-hydroxyethylthio)&nZoic /acid was reacted via
Procedure R to give 4-(2-hydroxyethyls ' [)genzoic acid. 80 mg of 4-
cliloro-3-(pyridin-2-yl)aniline was coupled-ts
4-(2-hydroxyethylsulfonyl)benzoic acid viag edure G. The product was
purified on reverse phase HPLC to yield N-(4%hloro-3-(pyridin-2 5
yl)phenyl)-4-(2-hydroxyethylsulfonyl)benzamide. MS (Ql) 417.0 (M)".

Ex le 2 . . .

2 FE TR ety ot s ARl o domerae s roppol v Prcsdure Q

af@}éh@%ﬁ@ﬁ&%ﬂg}g}-2-methylbenzonitrile. 950 mg of 4-(2-hydroxypropylthio)-2-

methylbenzonitrile was reacted via Procedure T to give 4-(2-hydroxypropylthio)-2-methylbenzoic

acid. 1.0 g of 4-(2-hydroxypropylthio)-2-methylbenzoic acid was reacted via Procedure R to give
4-(2-hydroxypropylsulfonyl)-2-methylbenzoic acid. 100 mg of 4-chloro-3-(pyridin-2-
yD)aniline 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 o).

Example 227  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxyethylsulfonyl)benzamide
Ci

Za
(@]

HN

o7y

OH
P
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

CIDN O HN N cr~ 4 g of 4-(2-hydroxyethylthio)benzonitrile was reacted
via Procedure R to yield 4-(2- 15 hydroxyethylsulfonyl)ben
WO g5y Iphosphine was added to a solution of 2 g of {;%%ISQ fisris?
4-(2-hydroxyethylsulfonyl)benzonitrile and 4.7 g of carbon. tetrabromide in
Prdishies ametkiand-@-By dfoxphbyigdotianditite Wag afidvi@ddroypetinytthio)benzoic
acd8°m REMLEIEHI SR C é% ! (2T ﬁl%r ‘éHgEMf@a%yﬁEHﬁ%ié’\QHh 80 mg of 4-

oromethane washed wit dried O4) and evaporated.

cwrﬁé%ghgﬁ@a)@él%rd\%ta@?alﬁﬁyt(o #d J%i*ﬁwaﬁgéa?éfm&éa‘ﬁ@% acid - via
Prat;tswle@(zme hraino ethyjstifienhyh) beaze piisie FPRC myiekd N-(4-chloro-3-(pyridin-2-
Mo repedure P with
yl %Ilq;%e to |\;le§yﬁy[§ XIF?(;?l ?gg}{z% 1(}5;3)% ysu#%)nlya/l bénzonitrile. 300 mg
of 4-(2-(1H-imidazol-I-yl)ethylsulfonyl)benzonitrile was reacted via
Procedure T to give 4 (2 (IH- imidazol 1-yhethylsulfonyl)benzoic acid. 60

f 4-chlgr
E’if“?ﬁ? %glm%dgziép y eth Oi/ll}s/g % ggl%pyp %Tif\é)llg)ol%-ro?:’g(gﬂ?ze-G The
yimesapiobeeas®d purified on reverse phase HPLC to yield
4-(2-(1H-imidazol-I-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- 30
yl)phenyl)benzamide 195 WO 9006/028958 PCT/US2005/031284 CI\ N\
/ O HN N O0 NJ 250 mg of &
in Procedure P with pyra ¢
(2-(IH-pyrazole-I- yI)ethyIsquonyI)b@H itrile. 300 mg of

4-(2-(IH-pyrazole-I- 5 yl)ethylsulfouyl)b nitrile yv\a‘\? reacted via
Procedure T to give 4-(2-(1H-pyrazole- N
048\6_/‘ =

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 1Th. 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-yDethylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was
coupled to 4-(2-(1 H-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-(1 H-pyrazol-1-yl)ethylsulfonyl)-N-(4-chloro-3-(pyridin-2-
yDphenyl)benzamide
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yl)ethylsulfonyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was
coupled to 4-(2- (1H-pyrazole-l-yl)ethylsulfonyl)benzoic acid via Procedure

WORIPHSH®duct was purified on reverse phase HPLC to yfefd/US2005/031284

4-(2-(1H-pyrazol-1- yl)eflrylsulfonyl)-N-(4-chloro-3-(pyridin-2-
yl)phonyl)benzamide. MS (QI) 467.0 (M)". 10 Example 230
N-(4-chloro-3-(pyridin-2-yhpheny=4-(2-(4-methyl-IH-imidazol-I-
yl)ethylsulfonyl)benzamidg NN 15270 mg of
4-(2-bromoethylsulfonyl)benzonitrilgyvas used in Procedure P with
4-methylimidazole to yield

4-(2-(4-methyl-1H-imidazole-1-yl)ethyl yl)beﬂ'@witrile. 320 mg of
4-(2-(4-methyl- 1H-imidazole-1- yl)ethylsulf bekzonitrile was reacted
via Procedure T to give 4-(2-(4-methyl- 26 o
1H-imidazole-I-yl)ethylsulfonyl)benzoic acid. 70 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled to

280t hctyrmeriisleind) heyrraiisumowgd beRrsrdued Vit proeelipeicld 4-
ﬁlﬁﬁ@rﬁ&@ﬂ%ﬁ)@ﬁ@lﬁﬂfdﬂ?ﬂb@&wﬁﬁf&e phassobiPLfagto yéeld 4-(2-(1H-pyrazole-1-

ridin-2- 4-(2-(4-methyl-IH-imidazol-I; )
y;)fjtq’y ohiee % r?rzﬂ%“’m|‘c>§agJD ‘%891 ﬁ@l%’ 3“% ? 188 RIS 2008105858
yp@m)@g‘ggm)gﬁ@g;}gqu Ex&nipke q'ﬂ:chloro-B ~(pyridin-2-yl)aniline was coupled to 4-(2-
(NrgaiRredhémyridinm yhnhsoyhkid- @a(grﬁe&ﬁ%' -U- 112 HiFe0-kwas purified on

r ‘lffe fe?:elhoél’ %L%?:r}%ggmgﬁmggo % @ﬁlgﬁ dine ol Wa)s S ov‘\fﬁ3 Onﬁ&éjsﬁ %ﬁoro—g J(pqudm-z-

yDphenyl)benzamide. MS (Q1) 467.0 My

Example 230  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-(4-methyl-1H-imidazol-1-
yethylsulfonyl)benzamide

Cl

Z~
(@]

HN
NN
O/S_/_ \%\
“\\
(0]

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)ethylsuifonyl)benzoic acid.

70 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(2-(4-methyl-1H-imidazole-1-
ylethylsulfonyl)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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ml of acetyl chloride at 0 C. The temperature was maintained throughout
the addition (0 C - 4 C). The reaction mixture was allowed to warm

to
WO 98¢ 14 berature and stirred for 16 h. 10 Evaporation gab& Y USR&tyP31284

thiosemicarbazide. The crude 1-acetyl thiosemicarbazide was dissolved
in 70 mL of McOH and 12 g of sodium methoxide, and was refluxed for,10

it. The.solv remove d.the resi i ' then
Ao DR DBy e R S i ol
filtered and WaghéaiorDr@@dgive 3-methyl-1,2,4-triazolo-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 15 nitric acid and 6 mL of H20 at 0 C. The reaction
mixture was stirred for Ih.at 0 Cy-and basified with saturated sodium
carbonate and concentrate@—Tqe residue was dissolved with McOH and
filtered. The filtrate was evilporatey to/give 3-methyl-1,2,4-triazole. 230
mg of 4-(2- bromoethylsulfonyl)benzonjtrile was used in Procedure P with
3-methyl-1,2,4-triazole to yield 4- N
(2-(3-methyl-1H-1,2,4-triazole-1-y1)eth h‘_p/nyljbgﬁonitrile. 310 mg of
4-(2-(3-methyl-IH 20 1,2,4-triazole-1-yl)etfiylsulfonyl)benzonitrile was
reacted via Procedure T to give 4-(2-(3-methyl-
IH-1,2,4-triazole-I-yl)ethylsulfonyl)benzoic acid, 60 mg of
T4-£ - Sr{piidin o)) 20 e was 464e thtD00 mL of pyridine was slowly added 7.8
-(2-(3-methyl-IH-1,2 4:triazole- 1-yl)ethylsulfonyi ' i dMia g 440 o _
A O LT S RS o e A Rasin o -
°N)- (4T eastB Py 2698 sHRWSA) 18- FRB- IR S A Iqupeyalting g5 sl for 16 h.
eybistviswirnybRenzanigdacda-(Ql) AB2:hdM)adkybinipiendiddbazide was dissolved
. N-(4-chlarg-3-(pyridjn-2- enyl)-4-(3-hydroxypropylsuifonyhhe i
By A B e S T T S L S T
re@Ovedgunt theflgsicub aris chftplecdviad Qethan idiBed i@ bittihe addition of 1IN HCL
TRIRELGRRIOshR RNk Affordste(Syily droxpEnpdtiietyenzonitimicd sSidol. 1 g

f 4-(3-liydroxypropylthio)benzonitrile was. reacted via 5 Procedure T to
OB Hy B OB R B Bl Orof. e of odtun hte R 3 i of
nkiyid roidyprd pyithicf) Be@ 20 1t “acid wasns e teldtwia wotstd iR haidlve . andbasified

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-17-
1,2,4-triazole-1-y1)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-yD)ethylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-(3-methyl-1H-1,2,4-triazol-1-
yDethylsulfonyl)benzamide. MS (Q1) 482.1 M)

Example 232  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide
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hydroxypropylsulfonyl)benzoic acid. 50 mg of
4-chloro-3-(pyriditi-2-yl)aniline was coupled to 4-

WO 204038838 propylsulfonyl)benzoic acid via Procedure G. The protud A%

purified on reverse phase HPLC to yield

N-(4-chloro-3-(pyridin-2-yl)phe®yl)-4-(3-hydroxypropylsulfonyl)benzamide.
10 MS (Q1) 431.3 (M)". I 3
N-(4-chloro-3-(pyridin-2- en -(2gnethoxyethylsulfonyl)benzamide

CI\N\/0 HNO 'S0 150 A mix
4-mercaptobenzoate, 1.6 g of potassiu
bromoethylmet ylether and 329 mg of t monium iodide in 10
mL of acetone was refluxed for 16 h. The feaction mixture was diluted
with ethyl acetate, washed with 1320 an 20 concentrated. Purified by
silica gel chromatography (0-50% ethyl acetate/ hexane) to yield 4-(2-
methoxyethylthio)benzoate. 240 mg of 4- 2-methoxyethéllt1hio ben oatti
5% Qég@r@mw&eé@ﬁr@eﬁﬂgr Rygure with 3-mercapto-1-propanol to afford 4-(3-
hyRymetiyakipdtibyistifdiay|) béng adtd-(1-2Pdragypfopylthio)benzonitrile was reacted via

-(2-methpxyethylsulfonybb Hydrolyzedvia ProcgdurgM o 4.(3-
Pé%(el% 4-(2h-fr3net%10x3%{éhyls£)llj fo%%%&r%;mg%. 50 tng of 4- % (

hﬁHW@f@Y%Mﬁgﬁ%)arﬁﬁﬂe wWH4s cdﬁ?ﬂ@ﬂ toVie Procedure R to give 4-(3-
hythickymepylfetlyy)snfoioyd)lae n 20io gt d-vhiord 98 M@ R0GBHHPBB5Bas coupled to 4-
(%?%&égﬁ%g%?ﬁ%%ﬁéen%%c%ﬁ&lRgaci’r&g%qgr@uefﬂé’%‘?oﬁwéf@g QI BYL S roverse

ase %%( d N-(4-c orq-3-£§yrl in-2-

PSRBT 2 ol Bl CrRediestPreRy 5 fiony Bpenzamide.

MExampie 234"
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(propylsulfonyl)benzamide C1 C Q/
O HN O' 0 1 g of 4-fluorobenzonitrile was used in Procedure Q with
1-propanethiol to afford 4-

Example 233  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-methoxyethylsulfonyl)benzamide

of 500 mg of methyl
rbonatSHl.Z g of 2-

Ci

Z
O

HN

d
o
“\
"%

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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10 (propylthio)benzonitrile. 860 mg of 4-(propylthio)benzonitrile was
reacted via Procedure T to give 4-(propylthio)benzoic acid. 700 m (531 of
WO 2006/3893hio)benzoic acid was reacted via Procedure R t§ CTgiGa00/031284

4-(propylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline

PrY@ 0 @l dld@radipr apy isuifra yhhenrzei prasid Wa(Rrodeld ur€ A3 hIbtve3-(pyridin-2-

du £) rifi h H [ I

lﬁ? g%r 0-3- py (ﬁlr&%uﬁ er?é) a%%%)rlc\)/%;ﬁsaﬁ%%y?)benzamlde MS (Qi)
415.0 (M)'. 15 Example 235
2-chloro-N-(4-chloro-3-(pyridin-2- yI)phenyI) -4-(2-

th)ﬁ; f be I\Nz 0204¢g

I L e S M A S
2-mercaptoethanol to afford 2- chloro-4-(2- hydroxyethylthlo)benzonltrlle. 1
g of 2-ehloro-4-(2-hydroxyethylthip)benzonitrile was reacted via
Procedure T to give 2-chlorg=4:(2-hydroxycthylthio)benzoic acid. | g of
2-chloro-4-(2 25 hydroxyetR |o) oig,acid was reacted via Procedure
R to yield 2-chloro-4-(2- 199 WO 2004{028958 PCT/US2005/031284
hydroxyethylsulfonyl)benzoic acid. 50 mgjofid-chloro-3-(pyridin-2-yl)aniline
was coupled to 2- chioro-4-(2-hydroxyet Ifonyl)benzoic acid via
Procedure G. The product was purified on r erse phase HPLC to yield
2-chloro-N-(4-chloro-3-(pyridin-2- yl)phenyl) 4{(2-
hydroxyethylsulfonyl)benzamide. MS (Q1) 451.0(M)'. 5 Example 236
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl 4 (3- ' )

1h§d Pcfixfré}@jm‘%ﬁ@ﬂ?})beﬁ%%ﬁ*ﬁ% i Rroge with 1-propanethiol to afford 4-

(propylthio)benzonitrile. 860 mg of 4- (propylthlo)benzomtrlle was reacted via Procedure T to give

4~(propylthio)benzoic acid. 700 mg of 4-(propylthio)benzoic acid was reacted via Procedure R to

_give 4-(propylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-
(propylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(propylsulfonyl)benzamide. MS (Q1) 415.0 My,

Example 235  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxyethylsulfonyl)benzamide

Cl

OH

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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HN Cl~H O 0104 g of 2-chloro-4-fluorobenzonitrile was used in
Procedure Q with 3-mercapto-l-propanol to afford
WO 2006188958 (3-hydroxypropylthio)benzonitrile. 1 g of 2-chloP& X {E005/031284

hydroxypropylthio)benzonitrile was reacted via Procedure T to give

hﬁﬂﬁ%}f&%—;ﬁrﬂgﬂhﬁ)@&m@(){a@l%}d@%@%@@%ﬁi&g@%ﬁi&gﬁlémmng was cC;)upled to 2-
-chloro-4-(3-hydroxypropylthio)benzoic acid was reacted vi ocedure
SRR RS A A A b 00 R OB io AP T red on
reslatero-3ptpyridinE2yfaniline waisldoupledlgyo-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hpaR RS g RIaRWsHERn YA enKReic acid via Procedure G. The

product was purified on reverse phase IIPLC to yield 2-chloro-N-(4-chloro-

3-(pyridin-2-yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide. MS (QI)

465.0 (M)'. 20 Example 237
Eaffilyisgio @y&q%kﬂf}v.%m.l&mf§.:(Q2pgmm:§:fnz%h@§ﬁy@@nzamIde Cl OHN

200 WO 2006/028958 PCT/US2005/031284 7.3 g of
hydrarRrapE Ry HPBEREREBER zonitrile was reacted via Procedure R to yield

4-(3- hydroxypropylsulfonyl)benzonitrile. 1.9 g of NBS was added to a

solution of 2 g of 4-(3- hydroxypsopylsulfonyl)benzonitrile and 2.8 g of

triphenylphosphine in 10 f djeloromethane at O C. The reaction

mixture was stirred at 0 -5\C f0r he({nixture was diluted with 5

dichloromethane, washed with H2Q,dried (MgSO4) and evaporated.

Purified by silica gel chromatography ( 0% ethyl acetate/hexane) to

afford 4-(3-bromopropylsulfonyl)benzo )

(i) 300ft o
4-(3-bromopropylsulfonyl)benzonitrile was rgagted via Procedure T to give
4- (allylsulfonyl)benzoic acid. 40 mg of 4-éﬁ|@ro-3-(pyridin-2-yl)aniline was
coupled to 4- (allylsulfonyl)benzoic acid via Procedure G. The product was
purified on reverse phase H PLC to 10 yield 4-(allylsulfonyl)-N

4(4 ed1itohinB-(piuidnbeRephittie rwaA) newiza Piche AWES Y ®ith 3418 @Rt} ~propanol to afford
Z%Q%E&Qﬂﬁﬁmxgpmpyhhio)benzonitrile. 1 of 2-chloro-4-(3-

g
4-(allylsulfonyl)-2-chloro-N-(4-chloro- ridin-2-yl)phenyl)benzamid
hydgoxgl/propylth%gbenzonitrile vSras reacteg Y, yQBe n[y)to g%/e f—chloro-4-(3~

Vvia Procé
hydroxypropylthio)benzoic acid. 1.2 g of 2-chloro-4-(3-hydroxypropylthio)benzoic acid was
reacted via Procedure R to yield 2~-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid. 75 mg of 4-
chloro-3-(pyridin-2-yl)aniline was coupled to 2—ychlor0-4-(2—hydroxypropylsulfonyl)benzoic acid
via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N-(4-chloro-

3-(pyridin-2-yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide. MS (Q1) 465.0 W

Example 237  4-(allylsulfonyl)-N-(4-chloro-3~(pyridin-2-yDphenyl)benzamide

Cl
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30

CI\N~~O HNCI OSO 15 115 mg of NBS was added to a solution of
200 r@g of 2-chloro-N-(4-chloro-3-(pyridin-2-
WO;}B% -4 -(3-hydroxypropylsulfonyl)benzamide and 169P|%H%S(2005/ 031284
triphenylphosphine in 3 mL of dichloromethane at 0 C. The reaction
7. Mixtere M@&W&g@:@pﬁmﬁ)ﬁeﬁﬁbﬁuﬁdﬁ@vmixﬁab&Wa&ZBrdctmw Witho yield 4-(3-
g‘CQ}';% RlhaR p?x WaSh‘?xdl ';?ng%ﬁ%%’ (Mo354d and, %\éﬁRB@tcﬁdz g of 4-(3-
uri y et

pre ate yl acetate/hexane) to afford

hy4regy5f@?ﬁ{§blfgwp§mﬁy{)@a§ﬁ%gogmf(cmwhahosphme in 10 mL of dichloromethane
at I (Y ridine 2eybrenidiie rearnsiied 6 ngsofC for 1h.  The mixture was diluted with

du?hﬁ?r%?nrng g"_ % aggsl#)lfoqul)[—géch(!gj rg ’Méls Iorod eva orated. Purified b s1hca gel

benzarhide and ceS| m carbonate in

cmﬁmﬁpmwwwé%at@d asiaothaarrhis efé m(érbwaﬁyer?eﬂé%f%‘r)%mmﬁﬂe
30@5‘“&1ng8§ re@ckiomdpixsyIaIvas Byaparate dwanddie @5aradogiowasT to give 4-

reverse hase PLC
(aﬁul y‘?s?.a onyi 2.t cEi‘oro N-(4*Enforo- %ﬂzlboh?l Hrlfhn' psﬁeaﬁ%ﬁeﬁ%rﬁ?gpbd fo 4
(aMSQ@QyA)@g@o(Wd Elgﬁ’m@é%@ The product was punﬁed on reverse phase HPLC to
yidE QRN GHIATQ-3nlRrwradipyAdu) e Py éhﬂ)ﬁ&lmmwm@mpmmwyn
- 30 benzamide 201 WO 2006/028958 PCTIUS2005/031284 CICN'/0OH
Cl 0* 0 120 mg of
4-(3-bromopropylsulfonyl)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benz
ramidewas useihitFsaapdiitoR With-srephalinada-yigldheny)benzamide
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3- 5
morpholinopropylsulfonyl)benzamide. MS (QI) 534.0 (M)+. Example 240
2-chloro-N Cl

(4-chloro-3-(pyridin-2-yl)p eny, -xopyrrolidin-l-yl)benzamide Clo
\ 0

HN Ci

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
diluted with dichloromethane, washed with HyO, dried (MgSO,) and evaporated. Purified by prep
TLC plate (60% ethyl acetate/hexane) to afford 4-(3-bromopropylsulfonyl)-2-chloro-N-(4-chloro-
3-(pyridin-2-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-yDphenyl)benzamide. MS (Q1) 448.0 oD

Example 239  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-morpholinopropylsulfonyl)-

benzamide
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HN O N 10 A mixture of 500 mg of 2-chloro-4-florobenzonitrile, 821 mg of
2-pyrrolidinone and 3 g of cesium carbonate in 5 mL, of DMP was heated

WOM@RBTh a sealed microwave reactor for 15 min. The r&&ctEripdeis4

was diluted with ethyl acetate, washed with H20O, dried (MgS0O4) and
evaporated. 15 Purified by silia gel chromatography (20-80% ethyl

3 ocedure G. The

product was purified on reverse phase 1-IRLC to yield 2-chloro-Ar

(4-chloro-3-(pyridin-2- 20 yl)phenyl)-4-(290>&)pyrrolidin-l—yl)benzamide.

MS (Ql) 426.2 (M)+. Example 241 A-

(4-ch|oro-%;%pyridin-2- 1)phenyl)-4-(2-oxooxazolidin-3-yl)benzamide 202
1 o0u0sf 81%78’119@%?& PEPo0se 264 LI O PYHlRG YD Dhrrgamede was
ui1ig Plosaaiky PAxicidplbgnstaias IR Mghtdr2-wxochlidenpilrillia B 1) phenyl)-4-(3-

otassium_carbon 34 mq Qf -di lethylenediamine and 73 mg

r%f@%%@?%%@%ﬁ%%%ﬁﬁ%f%%ﬁ@#& %évrgg ﬁ?gsa'ted to 150 C in a sealed
microwave reactor for 2h. The reaction mixture was diluted with ethyl
acetate, washed with H20, dried (MgS04) and evaporated. Purified by
silic |, chyomato 20-70%, ethyl acetate/hexane fford hyl .
A s i T RS Ey  A E RE RRT Fhehthie
4-(2-oxooxazolidin-3-yl)benzoate was hydrolyzed via Procedure M to give
4-(2- oxooxazolidin-3-yl)benzoic agid. 70 mg of
4-chloro-3-(pyridin-2-yl)anilipresy ypled to 4-(2 10
oxooxazolidin-3-yl)benzoic &cig cedure G. The product was purified
on reverse phase HN cl

»

A mixture of 500 mg of 2-chloro-4-florobenzonitrile, 821 mg of 2-pyrrolidinone and 3 g of cesium

e

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 ethy! 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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HPLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxooxazolidin-3-yl)benzamide. MS

WORSPF/0I8% (W. 15 Example 242 CT/US2005/031284

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)-2-methylbenzamide
C1 \N O HN OSO 4 g of 4-broma-2-methylbenzonitrile was used in
Procedure Q with ethanethi a 4- 20
(ethylthio)-2-metlrylbenzoni ilff;{. 2 4-(gthylthio)-2-methylbenzonitrile
was reacted via Procedure R to give HN
4-(ethylsulfonyl)-2-methylbenzonitrile. 2.5
methylbenzonitrile was reacted via Proce T tg give
4-(ethylsulfonyl)-2-methylbenzoic acid. 75 m _a{/
4-chloro-3-(pyridin-2-yl)aniline was coupled tQ_ 0
4-(ethylsulfonyl)-2-methylbenzoic acid via Procedure G. The product was
purified on reverse phase HPLC to yield N-(4-chloro-3- 25
A(pyisicia-3fyl) ghenyhedsiethipkdntiéormaty; 23 pethy | bé rRzarnidBdddS (Ql)g4dbtassium
cagl‘a’éﬁ‘te,zgz?? WO 20 Qe8RS AL L0071 784, 6 268de in 10 mL of
-C oro-N-(ﬁ-chIoro-S;-(pyrl in-2-yl)phenyl)-4-(ethylsulfonyl)benzamide ClI
tdpepp wessheatyh o 18 droih SRR IRSLIBISOHIIGI S99 dethin PYORBHITR Bfxture was
diith etineakihiokineatiashk2 ehiorigoddrietiiylitio)benronitviags@ Fwoified by silica gel
°§f’g he{t%%?a;i})%zt%h /:68 %ﬁgi‘%&%&ﬂ%&’é{@ {oeﬁ?éﬁﬂ&éﬁﬁ mf}ﬁ%&é&&ﬂd@y—?bbmmat&

0-4- nzoic acid. 1.5 g of 2-ch|oro-4-(eth¥Ithio benzoic
5w hmedsidd-arorazpligheibaeonerats sy hy drolyzed via

okoshinnatid-gethseioaylibenaaig aticchlGongwfdiatlgimBhpywdinedpled to 4-2-
Daniline. was,coupled to.2-chloro-4-(ethylsylfonyl G, acHl Vi h
bR SR A B e IR LA v o
HPIehlorsigll G=creblorosi (wyridin2yppismehdi2exconrplitirohyhraraidids QD

3848 ((@)).435.1 (M)". 15 Example 244
2-chloro-N-(4-chloro-3-(pyridin-2-y1)phenyl)-4-(isopropylsulfonyl)benzami
de

rocedure M to give 4-(2-

Example 242  N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)-2-methylbenzamide

Cl

Z
O

HN

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-ylyphenyl)-4-(ethylsulfonyl)-2-methylbenzamide. MS (Q1) 415.0 o™
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CIN./0 HN CI O O~ 20 2 g of 2-chloro-4-fluorobenzonitrile was used in
Procedure Q with 2-propanethiol to afford 2-

WO 2p61B8438isopropylthio)benzonitrile. 1.6 g of PCT/US2005/031284

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

Exawinle 433- (Whlﬂm—Qf-ﬁ)dﬂnmé\(\WHQQ;@Qm@ﬁl?@@%ﬁhﬂsﬂfonyl)benzamlde
chloro-4-(isopropylsulfonyl)benzoic acid via Procedure G. The product
was purified on reverse 204 WO 2006/028958 PCT/US2005/031284
phase I-IPLC to yield 2-chlore=N-(43chloro-3-(pyridin-2-yl)phenyl)-4-
(isopropylsulfonyl)benzamidg. M @A 49 1 (M)'. 5 Example 245
N-(4-chloro-3-(pyridin-2-yl)phefyl)-4=(s
0'/c/ O HN 2 g of 4-fluorobenzonitrile Was IS@
2-propanethiol to afford 4- 10 (|sopropylth
4-(isopropythio)benzonitrile was reacted viaF
4-(isopropylthio)benzoic acid. 730 mg of 4-(isOfropylthio)benzoic acid was
reacted via Procedure R to give 4-(isopropylsulfonyl)benzoic acid. 75 rng
of 4-chloro-3-(pyridin-2-yl)aniline was coupled to

4%@&5%@5%}591%&&91@ @gddsvtaiﬂﬁﬁe&iwez&ﬂ; lagh Bl CiowRBrd 2-chloro-4-
uritied. on reyv .
R O syl et st e e T ©
gN@Z(@lpmfg(gwy@bgmm@ aifly 1.5 g of 2-chloro-4-(ethylthio)benzoic acid was reacted
v #AchlRsr 3 putidinRrinbemybvimash-d{ mathyis ufo oy Y henzanigaidin-2-

/]

ylyaniline was cmlx_;l) ed to 2-chloro-4-(ethylsulfonyl)benzoic acid via Procedure G. The product
was purified on reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(ethylsulfonyl)benzamide. MS (Q1) 435.1 (M)".

Example 244  2-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(isopropylsulfonyl)benzamide

Ci

25—
T
O\O

2 g of 2-chloro-4-fluorobenzonitrile was used in Procedure Q with 2-propanethiol to afford 2-
chloro-4-(isopropylthio)benzonitrile. 1.6 g of 2-chloro-4-(isopropythio)benzonitrile was reacted
via Procedure T to give 2-chloro-4-(isopropylthio)benzoic acid. 1 g of 2-chloro-4-
(isopropylthio)benzoic  acid was reacted via Procedure R to give 2-chloro-4-
(isopropylsulfonyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 2-

chloro-4-(isopropylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse
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O O 20 A solution of 500 mg of 4-bronio-2-nrethylbenzonitrile and 268 mg
of sodium thiomethoxide in 3 nil, of DMF was stirred for 1h. The reaction
WO 306{028%58as diluted with ethyl acetate, washed with H20, riéBS G EBR*
and evaporated to afford 2-methyl-4-(methylthio)benzonitrile. 400 mg of 2
prgemethylgbmethylthio)benzgpitrile wasiaasteN-yiaRsasduedh B ydimenyl)-4-

.2-methyl-4- 205 WO.20 9 /1S2005/031284
(liorﬁré)llﬁ’)}%ﬁ%?ég%e%%n lafgc?i(gz.fgl%%}?en%;tgcjl]i)g—@n&athyl-4-(methylthio)benzoic acid -

was reacted via Procedure R to yield 2-methyl-4-(methylsulfonyl)benzoic
acid. 60 mg of 4-chloro-3-(pyridin-2- yl)aniline was coupled to

SR b e e
N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4 5
(methylsulfonyl)benzamide. MS (@i) 401.0 (M)+. Example 247
N-(4-chloro-3-(pyridin-2-yl)p )- ethylsulfonyl)nicotinamide CI \ N\
/CHNCr, /N 100 1gof y lorgnicotinate was reacted via
Procedure 0 to yield methyl 6 (methylghl@hyl)nicotinate. | g of methyl
6-(methylsulfonyl)nicotinate was hydrolyz ox wla Procedure M to give
6-(methylsulfonyl)nicotinic acid. 100 mg ok4-¢hloro-3-(pyridin-2-yl)aniline
15 was coupled to 6-(methylsulfonyl)nicotinic acid via Procedure G. The
product was purified on reverse phase -IPLE 1o yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(metbylsulfonyl)nicotinamide. MS
(QI) 388.1 (M)+. 20 Example 248

2 N3 (#fcHIBresBbpyPiiirile-yhp Head ) ip-Riesesura- Sherihpyriaepebit 4 aiard 4-

(imm@py@ﬁihﬂe\xé&i{rﬂeH Bb0 mg of 4-(isopropythio)benzonitrile was reacted via Procedure T

to give 4-(isopropylthio)benzoic acid. 730 mg of 4-(isopropylthio)benzoic acid was reacted via

Procedure R to give 4-(isopropylsulfonyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-yDaniline
was coupled to 4-(isopropylsulfonyl)benzoic acid via Procedure G. The product was purified on
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yD)phenyl)-4-(isopropylsulfonyl)benzamide.
MS (Q1) 415.0 (M)

Example 246  N-(4-chloro-3-(pyridin-2-yD)phenyl)-2-methyl-4-(methylsulfonyl)benzamide

Cl

Z
Q

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,0, dried (MgSO,) and evaporated to afford 2-methyl-4-(methylthio)benzonitrile. 400 mg of 2-

methyl-4-(methylthio)benzonitrile was reacted via Procedure T to give 2-methyl-4-
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/ \N 50 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to
4-methyl-2-phenyl-5-pyrimidine 25 carboxylic acid via Procedure G. The
WO ppeitidditas purified on reverse phase HPLC to yield N-(4£CT/US2005/031284
chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-phenylpyrimidine-5-carboxamide.
(n%@y(ﬁ%&)é&&olc(%ﬂ{ 200 WO £006/828PR3REIIHHSRIAG3IidBWas reacted via

Example 249 . Iy
PrRER IR S A SR A R RS By )-8ty TR Fasle
yhdnilarvoxanipled@) NnefiylM-(SethABomd)esnzoic acid via Procedure G. The product

- GhlorRABPYEIRIRs ZpyhaniifeCe S gl RIEd-Hloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-
W%—g—fluoﬁo%gﬁenk%l)-_é}{n%%h l-1H- pS}rggpw-carboxy(chy acid v)i/a)rl,:’roggdure
(ngst ﬁ\élfﬁ%ahﬁz\?ﬁgepy}ﬁi@%o} U&e phase HPLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-1-(4-fluorophenyl)-5-methyl-113
pyrazole-4- 10 carboxamide. MS (Ql) 407.0 (N1)'. Example 250

6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide. CI HN\N 15 C1
RS of B M S EHIBT A RO HA b sy

6-chloronicotinyl chloride and 1.9 g of PS-DIEA in 10 mL of
dichloromethane was shook on theshaker for 3h. The reaction mixture
was filtered and washed with €k
concentrated to yield 6 20 \ N/ o
chloro-N-(4-chloro-3-(pyridin-2-yl)phe gcotinamide. MS (Ql) 344,2 (M)}.
Example 251

1 g of methyl 6-chloronicotinate was reacted via Procedure O to yield methyl 6-
(methylsulfonyl)nicotinate. 1 g of methyl 6-(methylsulfonyDnicotinate was hydrolyzed via
Procedure M to give 6-(methylsulfonyl)nicotinic acid. 100 mg of 4-chloro-3-(pyridin-2-yl)aniline
was coupled to 6-(methylsulfonyDnicotinic acid via Procedure G. The product was purified on
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)pheny)-6-(methylsulfonyl)nicotinamide.
MS (Q1) 388.1 (M)".

Example 248 N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-phenylpyrimidine-5-carboxamide

Gl

0O
HN

Z

7 N
=

50 mg of 4-chloro-3-(pyridin-2-ylaniline 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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~\N O HN ~N O N Procedure F was performed using 50 mg of

6-chloro-N-(4-chloro-3-(pyridin-2- y1)phenyl)nicotinamide and 93 L of
WORMHRMHerazine in 0.5 mL of BuOI3, Purified by reverse B pa3e0f{{51384

to yield

N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-ethylpiperazin-I-yl)nicotinamide.

MS (QI) 422.0 (M)+. Example 252

N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-(2-hydroxyethyl)piperazin-I- 10

ByBmidofittamide-ChlomBarH NNy Dk i béttfinempiens pémesthvbd Hisimggole-4-

50 mg of 6-chlesesNidé-chloro-3-(pyridin-2- 15 yl)phenyl)nicotinamide and

90 L of 1-(2-hydroxyethyl)piper§ ine in 0.5 mL of BUOH. Purified by

reverse phase HPLC to yield N-(d-chloro-3-(pyridin-2-yl)phenyl)-6-(4-(2-

hydroxyethyl)piperazin-I.4 ide. MS (Q1) 438.0 (M)+. 20

Example 253 Y

(R)-N-(4-chIoro-3-(pyridin-2-yl)pher§%- -(2,frydroxypropylamino)nicotinam

ide. 208 WO 2006/028958 PCT/US20@5/Q31284 CI\N\/0 HN\N HO

S*Of

H N-j..... Procedure F was performed usitg 51
6-chloro-A-(4-chloro-3-(pyridin-2- yl)phenyl)nicet#iarfiide and 57 L of
R-1-Amino-2--propanol in 0.5 mL of BUOH. Purified by 5 reverse phase

HPLC to yield (R)-N-(4-ch|oro-3;(pyridin-2-y|)[l)henyl)-6- 2-
50 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to ~1~(4-fluorophenyl)-5-methyl-1H-

pyrazole-4-carboxylic acid via Procedure G. The product was purified on reverse phase HPLC to
yield N-(4~chloro-3-(pyridin-2-yl)phenyl)-1-(4-fluorophenyl)-5-methyl-1H-pyrazole-4~
carboxamide. MS (Q1) 407.0 (M)".

Example 250  6-chloro-N-(4-chloro-3-(pyridin-2-yDphenyl)nicotinamide

Cl

Z

0]
HN

2N

Cl
A mixture .of 450 mg of 4-chloro-3-(pyridin-2-yl)aniline, 427 mg of 6-chloronicotinyl chloride and
1.9 g of PS-DIEA in 10 mL of dichloromethane was shook on the shaker for 3h. The reaction

mixture was filtered and washed with dichloromethane., The filtrate was concentrated to yield 6~
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide. MS (Q1) 344.2 (M)".

Example 25 1. N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-ethylpiperazin-1-ynicotinamide

207



10

15

20

hydroxypropylamino)nicotinamide. MS (Ql) 383.4 (M)'. Example 254
(S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)nicotinam

WOige6/pesesB \ N\ / O HN HO HN--/ Procedure F was perfdtaiceteiHes 554

mg of 6-chloro-N-(4-chloro-3-(pyridin-2- yl)phenyl)nicotinamide and 57 L

of S-1-Amino-2-propanol in 0.5 ny- of BUOH. Purified by 15 reverse phase

HPLC to yield (,S)-N-(4-chlgsec3-(pyidin-2-yl)phenyl)-6-(2-

hydroxypropylamino)nicoti (Q.) 383.4 (W. Example 255

N-(4-ch|oro-3-(pyridin-2-yl)ph$1nyl)-6-g dimethylmorpholino)nicotinamid

e 20CI \NO HN\N O 209 WO 2006/0 8 PCT/US2005/031284

Procedure F was performed using 50 mdof N

6-chloro-N-(4-chloro-3-(pyridin-2- yl)phenyl)njcotinamide and 90 pL of

2,6-dimethylmorpholine in 0.5 mL of BUOH. Purified by reverse phase

HPLC to yield N-(4-chloro-3-(pyridin-2-yl)pheryN-6-(2,6 5

dimethyhnorpholuio)nicotinamide. MS (QI) 423.4M)~. Example 256

N-(4-chloro-3-(pyridin-2-yl)phenyl)-6{4hydroxypiperidin-1-yl)nicotinamide
Plobolhd N Whbs performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yDphenylnicotinamide and 93 pL of 1-ethylpiperazine in 0.5 mL of BuOH. Purified by reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-ethylpiperazin-1-ylnicotinamide.
MS (Q1) 422.0 (M)™.

Example 252  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-(2-hydroxyethyDpiperazin-1-

yDnicotinamide

Cl
\_f 0
HN
2N
N
3

Procedure F was performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyD)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 o).

Example 253  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)nicotinamide.
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N 10 H Procedure F was performed using 50 mg of
6-chloro-N-(4-chloro-3-(pyridin-2- yl)phenyl)nicotinamide and 74 mg of
WOLMgHR8%Hiperidine in 0.5 mL of BUOH. Purified by rever8€BHEZEFHL¥
to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypiperidin-I- 15

yl)nicotinamide. MS (Ql) 409.3 (M)+. Example 257
N-(4-chloro-3-(pyridin-2-yl)phenyl 3,5-dimethyl-1H-pvrazol-l-yl)nicotina
mide CIN\O HN\N N-N\2 of %odlum hydride was added to a
solution of 84 mg of 3,5-dimethylpyra in 2 mL of DMF. The reaction
mixture was stirred for 10 min, and then ed 100 mg of 6-chloro-N-(4-
chloro-3-(pyridin-2-yl)phenyl)nicotinamide, TNe? action was heated to
140 C for 16h. The 210 WO 2006/028958 §$2005/031284 mixture
was quenched with McOH and evaporated. The product was purified on
reverse phase HPLC to yield

PNcbdueh | 0RO -3y rigiarfasydd phesing)-65(8, Sadimethy| dtdbpyoaly- Ly rmicotinsdin-2-

y EPE IMLSOMQH%Q%X%(M) ﬁL5o'%>E9WRJﬁ1%5§~BLo panol in 0.5 mL of BuOH. Purlﬁed by
oro-3- (pyrldln -2-yl)phenyl)-6-(3-oxopiperidin-1- yI)nlcotlnamlde

reveriaN-J RE NHGTES Prod8dureVilas pf@f@’rﬁé’& O H B8 g orP enyl) “6-(2-
hfteRigiopNatdiahoseiBatpyeidis-231) 383.4 (M)".

Example 254  (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)nicotinamide

Cl

Z

O
HN

7 N HO

w.—H N')‘

Procedure F was performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
y)phenyl)nicotinamide and 57 pL of S-1-Amino-2--propanol in 0.5 mL of BuOH. Purified by
reverse phase HPLC o 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

209



yl)phenyl)nicotinamide and 29 mg of piperazin-2-one in 0.5 mL of BUOH.
Purified by reverse phase HPLC to yield

WO RIHOENH 0-3- (pyridin-2-yl)phenyl)-6-(3-oxopiperidin-I-y) EGtHHRIE 1’

10

15

20

(QI) 408.3 (M)+. 15 Example 259
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-1-yl)benzamide CI
N/OHNN ~-NH 20 A mjxture of 1.9 of methyl 4-iodobenzgate, 920 e
Profedueso e ip B inBHE P g SfI%taégiurﬁn %arggna_étgg% OF?I}ZQ&O%W%O({;%&H 2
vyt aiduyietivide nadi2hrifecd Ad-Atontay bicphsbise isdidenth o0 RUOYs Purified by
refgliiene was heategipd 50 Gdn a sgaled migtouhiRoeasiefoD Jplast-6-(2,6-
_reaction mixture was d|_|(§eted with eth3y| ﬁ%itate, washed with H20, dried
dimgpdE P RAvS Rl BRRiA %y $iA gel chromatography (20-80%
ethyl acetate/hexane) to afford tert-butyl 4-(4- 211 WO 2006/028958
PCT1US2005/031284

(methox carbonpﬂégﬁr)}en [)-3-oxopiperazine-]-carboxylate, 500 of .

xRN 4 T RO RAAB NG ST T e  amde
was hydrolyzed via Procedure M to give
4-(4-(tort-butloxycarbonyl)-2-oxogiperazin-l-yl)benzoic acid. 100 mg of
4-chloro-3-(pyridin-2- yl)anikas was=epupled to
4-(4-(tert-buthoxycarbonyIzh2-@Xo az r-I-yI)benzoic acid via 5
Procedure G. The reaction mixture

5

PG

as diluted with ethyl acetate, washed
with 0.1 N sodium hydroxide and brine, dried (MgSO4) and evaporated to
afford tort-butyl 4-(4-(4-chloro-3-(pyridin{ _ N
2-yl)phenylcarbamoyl)phenyl)-3-oxopiperazigg-I-carboxylate. 300 mg of

crude tert-butyl 4-(4-(4- g;g
chloro-3-(pyridin-2-yl)phenylcarbamoyl)phenyt)=3-oxopiperazin-I-carboxyla
te was treated with TPA (2 mL) containing trace%mounts of H20 for 1h.
The reaction mixture was evaporated and 10 the crude product was

urified by, reverse phase HPLG 10 yigjd Nz(4-chlore-3npyidin-dioro-3-(pyridin-2-
P)?I %(liféenyl -4-( 5il%xog'.lg)grag?n-1-3ﬁlt%enzamidée._MS, ((81) 407.3{ ]gM(;me. p}i
yl@}@mb@g@@mide and 74 mg of 4-hydroxypiperidine in 0.5 mL of BuOH. Purified by
rod-Chiase- Jatmyridin- 2511 pine@ydhidré Apetiay-2- ) dpiybreinbh g berimaidin- -
e Lide. MS (Q1) 409.3 (M), ~

Example 257 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3,5-dimethyl-1 H-pyrazol-1-yl)nicotinamide

C

21 mg of sodium hydride was added to a solution of 84 mg of 3,5-dimethylpyrazole in 2 mL of
DMF. The reaction mixture was stirred for 10 min, and then added 100 mg of 6-chloro-N-(4-
chloro-3-(pyridin-2-yl)phenyDnicotinamide. The reaction was heated to 140 °C for 16h. The
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ClI NO HN O 0120 mg of

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-l.-yl)benzamide was
WO WEHRAEBIN 2 mL of DMF and then treated with 53 mg ofPCT/US2005/031284

paraformaldehyde, 187 mg of sodium 20 triacetoxyborohydride and 0.2

miRbar0FAS QldnAbie vl i@tk thepteastioniRixsemes QiaRaraiaevane phase
H%%%ﬁ%ulﬂglﬁéggggﬁitlwg‘?-Ppl'gily{(&?nqz?%)gi\c/g);g%-?J]?—ﬁlemlglcﬁyllgégpﬂgzlgl-1~yl)nicotinamide.

MP@idino2.308henyl)-4-(4-methyl-2-oxopiperazin-l-yl)benzamide, MS (QI)
421.3 (M)+. 25 Example 261
2-amino--N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide
212 WO 2006/028958 PCTILTS2005/031284 CIN O HN- NHZ CisO

Egayged ety hlorethidsidiord i) shairdibdBrraapipevasrabmiepiiamide
Procedure C to afford methyl 2-amino-4-(methylsulfonyl)benzoate. 500 mg
of methyl 2-amino-4-(methylsulf IyI)benzoate was 5 hydrolyzed via
Procedure M to give 2-amina-4-(methylsulfonyl)benzoic acid. 100 mg of
4-chloro- 3-(pyridin-2-yl)a WA :@0 upled to
2-amino-4-(methylsulfonyl)behzoicatid Procedure G. The product
was purified on reverse phase HPLCS Yield
2-amino-N-(4-chloro-3-(pyridin-2- yl)phedyl)¥-(methylsulfonyl)benzamide.
MS (Q1) 402.0 (M)~. 10 Example 262 =X .
2-acetamido-N-(4-ch|oro-3-(pyridin-2-y|)pheé‘ﬂ_/%gﬂethylsulfonyl)benzami
de CIl NHNOHN4 C 0~0 N4

Procedure F was performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yl)phenyl)nicotinamide and 29 mg of piperazin-2-one in 0.5 mL of BuOH. Purified by reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-oxopiperidin-1-yDnicotinamide. MS
(Q1) 408.3 (M)™.

Example 259  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-1-yl)benzamide

Gl

Z
(o]

HN

-0
.
<—NH

A mixture of 1 g of methyl 4-jodobenzoate, 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 ethy! acetate, washed with H,O, dried (MgSO,) and evaporated. Purified by silica gel
chromatography ~ (20-80%  ethyl  acetate/hexane) to  afford  tert-butyl  4-(4-
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15 20 gL 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

WORP86§898% pyridine at O C. The reaction mixture was allowf CH R loia

room temperature and stirred for 2h. The reaction was quenched with
M6 mﬂ;&v}eﬂagn%egmmﬁrmem&mwjﬁed qooreveEseqphas- bt C 4-(4-
to yield 2-acetamido-N-(4-, X drolvzed vi re M to cive
T T G et Sl et o VSR (o
44 GeRr-AM)o30aboantpteo 2GBperazin-1-yl)benzoic acid. 100 mg of 4-chloro-3-(pyridin-2-
ylgk&ﬂﬁgh loro '%6(%1/&9 i %Zﬂgp«;ﬂ&mﬂ)&% 56 g(glﬁl&wg%ﬁﬁambhmme acid via
13 WO 20061028958 PCT/US20051031284 CI\N\~O HN OhGé)f)I@ dium
PigeshistnGr o TR TRRSHOR AR D RIHBE NS Bl A8 itietdod SofitonTor®
hydilide id2@inanisicd iMesOoondentmtet Sl fificdacid-blibe Sttt tohlovad-(pyridin-
i ' itrite i 3 (4-(4-
2%@%%%%%&%&3@% 00, b Z98:09. 2,05 SRGIM JAitHES LAY (R 5EP4-(4-(4

) . The reaction mixture was’stirred for 2 h and then a .

SRR e R P BRI P RSN S RRET I S AR Q8 YA s treated with
THROEWISS alhditing hecd emoiion viaB-alltwel tOhwaentionmdrutenperanoreted and

and stirred for. 5 h. The mixture e t ith ethvlaaetal 1€ ¢ uridin.g.
thc‘:?o?rrl %%epéoglrlé%lm%se tr?gg%g( v%ré%g h%%%v%itqr%ggu?g;g}d&f\il a%gg?l)?? r?e(gyndm ?
YPRhgubA)y @Gracaipspaiatsal parmaiden) SiffeR §¥1-2MBmatography (5-50%

ethyl acetate/hexane) to 10 afford methyl

2-iodo-4-(methylsulfonyl)benzoate. 160 mg of methyl 2-iodo-4-

(methylsulfonyl)benzoate was hydrolyzed via Procedure M to give .
Ezaipple) 240 (n{g{ﬁSﬂ]g]e;mwmmgrﬁlﬁéﬁgy@ﬁﬁgn@fhyk}oxop1perazm~1-yl)benzamlde

4-chloro-3-(pyridin-2-yl)aniline was coupled to 2-iodo-4-

(methylsulfonyl)benzoic acid via Ryocedure G. The product was purified

on reverse phase HPLC to yield
N-(4-chIoro-3-(pyridin-2-yl)o-4-(methylsulfonyl)benzamide.
MS (QI) 513.0 15 (M)'. Examﬁ]‘e 264\, P

N-(4-chIoro-3-(pyridin-2-yl)phenyl)-6-&38, -3,5-dirnetlrylpiperazin-I-yl)-2

- metlrylnicotinamide C \N 0

120 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-1-yl)benzamide was dissolved in
2 mL of DMF and then treated with 53 mg of paraformaldehyde, 187 mg of sodium
triacetoxyborohydride and 0.2 mL of AcOH. After stirring 16 h, the reaction mixture was
evaporated and the crude product was purified by reverse phase HPLC to yield N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(4-methyl-2-oxopiperazin-1-yl)benzamide. MS (Q1) 421.3 M)".

Example 261  2-amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyl)benzamide

212
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WO p95/02803hethyl-4-(I-aminoethylidene)-5-oxooct-2-enoate ¥

HN N N ~ /20 Stoichiometric amounts (0.04 mol) of methyl proplolate
and ethyl 3-aminocrotonate were heated to 140 C for |h. 1 g of the crude
TR0
was heated to 230 C in a sealed microwave reactor for 40 min. The
reactlon mixture was 214 WO 2006/@28958 PCT/US2005/031284 diluted
ey (MgSO4) and evaporated to
inate. A mixture of 800 mg of

oxychloride was heated to 150 C in a sealed mrictowave reactor for 15
min. The reaction mixture was poured into ic er, extracted with
diethyl ether. The combined 5 organic layers wergdried (MgSO4) and
evaporated. Purified by silica gel chromatograpﬁ (0-20% ethyl
acetate/hexane) to yield ethyl 6-chloro-2-methylnicotinate. 400 mg of ethyl
6-chloro-2- methylnicotinate was hydrolyzed via Procedure M to give

2 Beotlorsinlhéurvledfmprirdoomniy Bryeaieioa- s f afftiianetyl

2- Xﬂﬁﬁom%ﬁglﬁllﬁ)gﬂggﬁk&?%bg M@ﬂlm&@CMME’hmthﬂBulﬁnﬂlMenzoate was
cti ture was diluted with e efa ed. with,0 )
hyﬂ 3}( esz{l ey ﬁo(ﬁ:efﬁr nne }rlee %j' JE")YEBE% fué%)a rg?éo ct (a){éa OI:O(N@O&M%lom

3- @cmwéwaéﬁlmhlm goepwdm@wmfbﬁm}hzhﬁx@nmm%ﬁmﬁﬂdéa Procedure G.
TIR'RRRAM S ks WasRariar meeksingsd Gy &f yield 2-amino-N-(4-chloro-3-(pyridin-2-

6-chlgro-N- (4 loro- ridi -2-methylnicotinamide and
yDpbehg SRSty ﬁ#%‘%ﬁf}l%% %fn%ﬁn &Lﬁh@%é’ng Purified by reverse
phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((3S,5R)-3,5-

dimethylpiperazin-1-yl)-2-methylnicotinamide. MS (QI) 436.3 (M)+. 15
Exam .
EIHE PG SRR R R st e e

yl)nicotinamide CI Q O
cl

20 pL of acetyl chloride was added to a solution of 90 mg of 2-amino-N-(4-chloro-3-(pyridin-2-
yDphenyl)-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 BPLC 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

213
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HN N N- N- Q 20 Procedure F was performed using 100 mg of
6-chloro-N(4-chloro-3-(pyridin-2-yl)phenyl)-2. methylnicotinamide and 112

WOR{YH28238)-2-methylpiperizine in 1 ml, of BUOH. Purified RFTa{3p4&/031284

phase HPLC to yield (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-
methylpiperazin-l-yl)nicotinamide. MSdQIl) 422.3 (M)'. 25 Example 266
(R)-N-(4-chloro-3-(pyridin-2-yl)p [)-2=methyl-6-(3-methylpiperazin-I-
ylnicotinamide. 215 WO 2006/
WN--~\~N NH Procedure F was perfor
6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
112 mg of R-(+)-2-methylpiperizine in 1 mL o H. Purified by 5 reverse
phase HPLC to yield (R)-N-(4-chloro-3-(pyridin-2-)phenyl)-2-methyl-6-(3-
methylpiperazin- 1-yl)nicotinamide. MS (Q 1) 422.3(M)". Example 267
N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-I- 10
yhnicotinamide 01 \. N/ 0 HN\N Q Procedure F was performed using
60000z resteyc BieninéanethipolBuihearmete. jiapaddagjoe solution of 4 mL-of  H,0

and 1 mL of concentrated sulfuric acid. The solution was cooled to 0 °C and a solution of 206 mg

of sodium nitrite in 1 mL of H,O was added slowly. The reaction mixture was stirred for 2 h and
then a solution of 782 mg of potassium iodide in 2 mL of H,O was added dropwise at 0 °C. The
reaction was allowed to warm to room temperature and stirred for 5 h. The mixture was extracted
with ethyl acetate. The combined organic extracts were washed with saturated Na;S;0;, dried
(MgSO,) and evaporated. Purified by silica gel chromatography (5-50% ethyl acetate/hexane) to
afford methyl 2-iodo-4-(methylsulfonyl)benzoate, 160 mg of methyl 2-iodo-4-
(methylsulfonyl)benzoate ~was hydrolyzed via Procedure M fo give 2-iodo-4-
(methylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 2-iodo-4-
(methylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-iodo-4-(methylsulfonyl)benzamide. MS (Q1) 513.0
M)". '

Example 264  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((3S,5R)-3,5-dimethylpiperazin-1-yI)-2-
methylnicotinamide
Cl

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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methylnicotinamide and 112 mg of 2-methylpiperizine in 1 mL of BUOH.
Purified by reverse 15 phase HPLC to yield

WO RNGH2BI5%0-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpipeFAZIA/031284
yhnicotinamide. MS (Ql) 422.3 (M)'. Example 268

leté?n &?ﬁ%&ﬁ ;tf&:}’aﬂg 'gva%zﬁi%%ﬁﬁﬁ'zbga%a(%@% %@%mﬁe rZiTold Yhirde ethyl
6-|hp|‘QrN?y ﬁg&g&%nﬁ lafxt(arez gf géggn%g(?f%rﬁg H}% %%0%{8%1 ?n%th?llmcotmate

it ¥ et -ehphoepBofpysidichi2eidd pres yhied-1n &G 6 (oipaed zidedopimtcotirienfit &5 min.
TH R S0P lﬁ‘lth?eg%% Iei’gu?eg qn\{balg)er/%%g uLe e iNG Har agiugh wWas o urifiedombined

on reverse phase HPLC to 5 yield

on oSS A ES R BT Riets Pk LI BbEHETTRTSTES (020%
ctigtindnicatnan)ide yMo ¢l 466BriM)methyiainpieaR69400 mg of ethyl 6- chloro-2-

mfith%énc%%z?ce wgg){r? J&ﬁ%‘l@?ﬁ&@d@ré‘ﬂﬂ@%ﬁv@ é%ﬁmt@mﬁmy&%%W'ﬁbo mg

nicotinar 3 ml, of methanesulfo n¥
oﬁﬁf@rt@@wwgmaa&%etwaé g@fﬁ%ﬁ%@%@r%@&ﬂa b‘éti’é?flﬁ‘é‘ga?lfé fogedure
Gnh“k@frswdidmlmuﬁsmhs @ildte&ﬂ@tﬁmbﬁhm&ta,t\@asﬁhd'ﬁhﬂl & & dienlmixbydeoxide and

Was grlecyv rﬁ&(%re Cf c?ré:cgg %tg &3 @Eﬂf&oamﬂﬁf&g @(,:?deﬁ@'?l)ghanyl}}

elhg mo Upon comp etion, the mixture was diluted wit

narhhh@re@fwem%é’rwa@ﬁéa Wﬂ%ma‘héﬂna\h&‘é@m%ﬁl ey itlgro-3-(pyridin-

2%?5ﬁ&g1bybmﬁ@ﬁeém&@myagrmr(xgooﬂom%lemwlgpm&mxanel) tof BuOH.
afford tort-butyl me Ifonyl)piperaz .
P i cc{iu%?i iezlms I}(a el tiitGry) plpe}{angIH fo (%f éﬁ'l%rja %a(%??é}ﬁa}%rl)%ﬁ&m%%s S5R)-3,5
d1methylp1perazm ~1-y1)-2-methylnicotinamide. MS (Q1) 436.3 (M)".

Example 265 (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-
yDnicotinamide
Cl

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-yphenyl)-2-methyl-6-(3-
methylpiperazin-1-yl)nicotinamide. MS (Q1) 422.3 )"

Example 266  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3 -methylpiperazin-1-

yDnicotinamide.
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carboxylate was treated with 4N HCI in dioxane for 2h. The reaction
mixture was evaporated to 20 give the HCI salt of

WORRHEIRIA8 ulfonyl)piperazine. Procedure F was performedB$SiHG B0 Y B

6- cliloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyhricotinamide, 69 mg
of 1- (methylsulfonyl)piperazine gnd DIEPA(1 eq) in 0.5 mL of BUOH.

-l- yI)nlcotlnamlde MS (Ql) 486.3 (M)+ >
N-(4-chloro-3-(pyridin-2-yl)phenyl)-2- me
Cl NOHN\N 0 Procedure F was performegL.using 90 mg of
6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)- ‘ub)methylnlcotmamide and
78 L of thiomorpholine in | mL of BuOIl. Puriftediby reverse phase HPLC
to yield

PR A RIS PRI 2 o G4hfe IO RS R 2
mmmdnmmmngif(pmdoﬁihzzngg)pﬁBdWMﬂwM%uﬁomyhmérpﬁom@rﬂcoﬁwéﬁed by
rem:‘xqg Cﬁll{;}ggo(ﬂﬁﬂg\l NoS~Qidial 1 ( g% -0 hlq%oﬁ (pyrldmk-] -lyl)phenyl)-Z-met(}jlyl—G -(3-
oro-3-(pyridin thiomorpholinonicotinamide
“WB%lpﬁ’ﬁr?élaété( ngtﬁﬂ%’b}g%ébé @Pe f%? t'was purified on reverse
phase HPLC to yield N-(4-chloro-3
(pyridin-2-yl)phenyl)-2-methyl-6-sulfonyimorpholinonicotinamide. MS (Ql)

B-thiomorpholinonicotinamide

4573 (M)'. . .
Example(26; N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-
yl)nicotinamide

Cl

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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218 WO 2006/028958 PCT/US2005/031254 Example 272
N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(2-(pyrrolidin-|

WO309603$PaPnino)- nicotinamide CI HN N HN-/-NV 5 Procedi§r&/¥S3(8x031284

performed using 100 mg of 6-chloro-N-(4-cliloro-3-(pyridin-2-yl)phenyl)-2
methylnicotiinamide and 70 gLgpf 1-(2-aminoethyl)pyrrolidine in 1 mL of
BuOH. Purified by rever ha PLC to yield

N-(4-chloro-3-(pyridin-2- e -methyl-6-(2-(pyrrolidni-1-
ylethylamino)nicotinamide. MS ( .0 (M){. 10 Example 273
N-(4-chloro-3-(pyridin-2-y1)phenyl)-6-((2-{dimetirylamino)ethyl)(methyl)am
ino)- 2-m ethylnieotinamide CI ,\ "N/ O AN N--/ N\ 15 Procedure F was
performed using 60 mg of 6-chloro-N-(4-chjaro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 66 L of N,N,N'-trifiethylethylenediamine in 0.5 niL
of BUOH. Purified by reverse phase HPLC %ieJIQH
N-(4-cliloro-3-(pyridin-2-yl)phenyl)-6-((2- 4
(dimethylatnino)ethyl)(methyl)amino)-2-methylnicotinanride. MS (QI) 424.0
(M)+. 20 Example 274

109- (drehlaroaBedpyminins A pybiphenypRembiiefisy Béaipipinpeiariphliodlinicatin  was
co%{arlleig%o %y%oY}{:(%c%g glﬁa/ngOchéuE%eP& T{[Hes &99&40@&@%1&& \ohl r\egerse phase HPLC to
yield N-(4-chloro-3-(pyridin-2-yI)phenyl)-6-(4-(2-hydroxyacetyl)piperazin-1-y1)-2-
methylnicotinamide. MS (Q1) 466.3 (M)".

Example 269  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(4-(methylsulfonyl)piperazin-1-
yDnicotinamide
Cl

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 HyO, 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-y1)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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HN\N / CN 'NH Procedure F was performed using 100 mg of
6-chloro-N-(4-chloro-3-(pyridin-2-y1)phenyl)-2- methylnicotinamide and 84

WOR68RBIP%razine-2-one in | mL of BUOH. Purified by reverelfiizags431284
HPLC to yield

<é416h 19043 ARyFinr3-3Biranyl) yBpRa)b-on CBrah @Ol takaz i yiipdiensrin-1-
I 1%@(%%3 lza%g +Example 275
y )IQIIC -chloro-3- in- 62 Henyl)-2-methyl-6-(3-methyl-IH-1,2,4-triazol-I-
10 yDnicotinamide Ci 0 \ N \\-,/ HN\N N-N A mixture of 57 mg of
3-methyl-1,2, 4 triazol and 16 mg of sodium hydride in 2 mL of DMF was

rr ril e

RN B 2 SR e omepbelnsabofamide
added. The reaction was heated to 140 C for 16h. The reaction mixture
was quenched with McOH and egaporated. Purified by reverse phase
HPLC to yield N-(4-chloro-3/pyridi
yl)phenyl)-2-methyl-6-(3-m - /4-trjazol-I-yl)nicotinamide. MS (QI)
405.3 (M)+. 20 Example 276 HN
N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyt=§-(1H-1,2,4-triazol-I-
yl)nicotinamide 220 WO 2006/028958 PC\/U%2005/031284 CI 0~\-// O
NN //N N

)

s

Procedure F was performed using 90 mg of 6-chloro-N-(4-chloro-3~(pyridin-2-yI)phenyl)-2-

10 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)".

15  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
20  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 )™
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N-N R N A mixture of 41 mg of 1,2,4-triazol and 14 mg of sodium
hydride in 2 mL of DMF was stirred for 10 min. 70 mg of

WO B0BHfBEISRI- (4-chloro-3-(pyridin-2-yl)phenyl)-2-methyInicoth ek (wad1 284

added. 5 The reaction was heated to 140 C for 6h. The reaction mixture
EEscsenched wilb-Me@iHiand-RymperaieteRyriier byrrauthiseybotstmino)-
HPLC to yield N-%—.ﬁhloro-&(pyridin-2-yl)phenyl)-2-
methyl-6-(1’i‘—'|‘fT}Q, -ltrleazol-l-yl)nicotinamide. MS (QIl) 391.4 (M)". 10
Example 277 cl
N-(4-chIoro-3-(pyridin-2- s -methyl-6-(1H-pyrazol-l-yl)nicotinami
de CI C/C HN\N N-N-af A mbgure of 52 mg of pyrazole and 18 mg of
sodium hydride in 2 mL of DMF w [ for 10 15 min. 90 mg of
6-chloro-N-(4-chloro-3-(pyridim2-yl)ph \;2-methylnicotinamide was
added. The reaction was heated to 148=€ for The reaction mixture
was quenched with McOH and evaporatéti—+Purified by reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-

1"rr2nel%glyeI -g-(\%et's-%g o%r%leg' _Xsl?rl?éc%w %rgl%? Mﬁl&%ﬂ/ﬁ?ﬂh?o@@l'(p%% lﬁ(-a%;gﬁenyl)—}
mdagdhichtmrosBe( pysidit-2-yd) pHenylindetndibyrdidpip dralziml of Puedtindmified by
refor&? :lal}éég @QQ%S%Q B@(ﬂM@%’Qg&-i%%19h&i§l)=mﬁet8§9@@(ﬂﬁr5ﬁdin-1~

was performed using 80 mg of N
Yléﬁéﬂﬂi?&%@tiﬁ%‘?ﬁ@fé‘@’{%&ﬂ%ﬁ-afz?/l()“ﬁ%enyl)-z- methylnicotinanride and

209 mg of 1-Boc-piperizine in 1 mL of BUOH. The reaction mixture

Example 273 N-(4~chloro-3-(pyridin-2-yl)phenyl)-6-((2-(dimethylamino)ethyl)(methyl)amino)-
2-methynicotinamide
4 Cl

Zx
@]

HN

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 )"

Example 274 N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-oxopiperazin-1-yl)nicotinamide
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5 was evaporated to afford tert-butyl
4-(5-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)-6-

WORNHIABAdin-2-yI)piperazine-I-carboxylate. 150 mg of tertB§i}S2005/031284

4-(5-(4-chloro-3-(pyridin-2-
yI)phenyIcarbamoyI) -6- methylpyndln -2-yl)piperazine-1- carboxylate was

hydroxide and brine, dried (MgSO4) AR porated. Purified b.y 10
reverse phase HPLC to yield

(R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2- sz
methylnicotinamide Cl H -~ \N HO\{ HNJ ....; N Procedure F was
performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-

pethylnicotinamide and 116 -(-) obin 0.5.ml of s
g‘ﬁ g fele dp%ryor%?/ L rusén lel g?éeﬁéDorl G rﬂiorci j] Pl{ QRARS !‘l H)}Qrél%y%&)henyl) 2
mﬂﬁw%ﬂwewﬁfrﬁ%ﬂm‘?pwwﬁwe@@Mmaw%wm@sl bygeverse phase
mRretyinicatiaamiEe 3 ps:HEH)23TybubAM) 2-nesaMpI8-28D iperazin-1-y)nicotinamide.
N@g@l (Lf2 Eﬂ ro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)-2-

m Inleot mide 222 WO 2006/028958 PCT/US2005/031284 \N\/ O

HN \NHO HN---/~- Procedure F was performed using 60 mg of

6-chloro-N-(4-cbloro-3-(pyridin-2-y1)phenyl)-2- methylnicotinamide and

Egiéil'{% ;5Shase %@T - %}'ﬁ@%’)ﬁ ppenyﬁ Tme%my?'é- -meF‘E}llJyr fﬁfllt}xﬂ? triazol-1-

(S)-N-(4-chlghwigpgmidin-2-yl)phenyl)-6-(2-hydroxypropylamino)-2-
methylnicotinamide. MS (Qi) 3974 (M)".

7
\ N 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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Example 281
6-(2-(1H-imidazol-4-y1)ethylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-

wWOoIRNHEAhicotinamide CI O\-// O HN N HN_ NH Proce RF&/FSppg5/031284

performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 93 mg of lgistamine in 0.5 mL of BUuOH. Purified
by reverse phase BPLC 15 te=yield
6-(2-(1H-imidazol-4-yl)ethylamino)-
methylnicotinamide. MS (Qi) 433.0 (MY mpJe 282

/US2005/031284 CIN O
HN N N~ Procedure F was performed using 5 mg of
6-ch|oro-N-(4-chIoro-3-(pyridin-2-yl)phenyl)-z-@gthylnicotinamide and 99
mg of 1-acetylpiperazine in 0.5 mL of BUOH. Pi¥ified by reverse 5 phase
HPLC to yield

e IR o LW N IS QU B M) Fonae s s o

ylhicotinamide: 4 Xxam
1\ ngip-cAfores- Bf (pyhidin-d-{olreniApEidne-ylipkary irorphslinefigemide was added.
TiRsthvigotinaride €N ¥ B BN T 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-(1H-1,2 4-triazol-1-yDnicotinamide. MS (Q1) 391.4 o'

Example 277  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(1 H-pyrazol-1 —yl)nicotiﬁamide

Cl

Za
O

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-yDnicotinamide. MS (Q1) 390.0 (M)".

Example 278  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(piperazin-1-yDnicotinamide
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P N Procedure F was performed using 55 mg of
6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2- methylnicotinamide and 95

WORYUI28988dimethylmorpholine in 0.5 mL of BUOH. PurifiedP6y/ US54 A3{384

phase HPLC to yield
N-(4-chloro-3-(pyridin-2-y1)phenyt)-6-(2,6-dimethylmorpholino)-2-

methylnicotinamide. MS (Qly#36.2 . Example 284
N-(4-chloro-3-(pyridin-2-yl)pheyl)- -hygroxypiperidin-1-yl)-2- 20
methylnicotinamide 224 WO 2006/028 PCTIUS2005/031284 CI\N\/
0 HN /\N Q N OH Procedure F was per ed using 55 mg of
6-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny)- Nmethylnicotinamide and 78
mg of 4-hydropiperidine in 0.5 mL of BuOH. ified by reverse 5 phase
[-1PLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypiperidin-1-yl)-2-
methylnicotinamide. MS (Ql) 422.1 (M)+. Example 285
6-(3-(1H-imidazol-1-yl)propylamino)-N=(4-chloros3-(pyridinz2-yhphenyh-2- ..
S A TR S e e R R
mseufbieneeruidn 52 A o étepaureizinehin lotd- (s ridi Oy | Hisargation mixture
waethylpisetigamide amet®2 le0biiyi3-anpnarrmlipieazoiey iipabs ikbathoyl)-6-
BUQH. Purified by 15 reverse se HPLC to yiel -
DS S TEARED N o Gy shoro 3-yridin2-
y)DistshghamenbieyeitoiediideIvisroisk eanbonaie wanifseedgth TFA (1 mL)
cHirbdiaRIgres IntRYHLIBr21vD BHED W) - GHiseisaming): 2 athviaicetinamidRetate,
washed with 0.1N sodium hydroxide and brine, dried (MgSO,) and evaporated. Purified by
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(piperazin-1-
yDnicotinamide. MS (Q1) 408.3 (M)".

Example 279  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)-2-
methylnicotinamide
Ci

Z

O
HN

7 W Ho

—_ crvannt

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-yD)phenyl)-6-(2-hydroxypropylamino)-2-

methylnicotinamide
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CI\NO HN /\N 20 HN 225 WO 2006/028958 PCTIUS2005/031284
Procedure F was performed using 50 mg of

WOGEHMPRISKI-(4-chloro-3-(pyridin-2-yl)phenyl)-2- methylnicolRAMHGE& 8178

gL of isobutylamine in 0.5 ml, of BUOH. Purified by reverse phase HPLC
to yield

|methylterephth alamlde CI\N \/O HN § N 10 290 mg of

dimethylamine hydrochloride was couplé&d t of

4-(tert-butoxycarbonyl)-3- chlorobenzoic acig, vid Procedure G. The

reaction mixture was diluted with ethyl acetate, washed with 0.1 N HCI,

0.1 N NaOH and brine, dried (MgS0O4) and evaporated to afford tert-butyl
Pﬁcédﬂl@r@-%édirpﬁﬁay{teﬂrbaim))@bmgzoﬁtécmcgi‘bf%lﬂebmﬁf[@%ﬁlm?@lﬂph@yl)-2-
nARIHGARE IO DR IEORR1AS ERRE WL & 65Tk COMEIRMGurifid by

ace amounts of H20 e reactign mixture was evaporated, a
refysess plageHIU-E 19 Hied (P Chehining Sominas nbereb- %W%@ﬁ%%w%ﬁmm@“z‘
mt2@dhisvtrialaid-aikQid 3@limeayicarbamoyl)benzoie acid. 100 mg of 4-
chloro-3-(pyridine-2-yl)aniline was coupled to
2-chloro-4-(dimethylcarbamoyl)bcnzoic acid via Procedure G. The
product was purified on reverse phase HPLC to yield
ERaeRo 08N - 64Tl orandta2f)-4-y])ethylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-

(pyridin-2- yI)&)i’nlgarM omﬁlahl}lléedlmethylterephthalamlde MS (Ql) 414.1 (M)'.

Cl

Zs
O

HN
/ __\N NS
BN ﬂ/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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Example 288
N-(4-chloro-3-(pyridin-2-y1)phenyl)-6-(morpholine-4-carbon )nlcotlnamlde

WO2805/9889%0 2006/028958 PCT/US2005/031284 C1 NN CPGTRYSROY 034834

0OJ 63 mg of morpholine was coupled to 120 mg of
5-(methoxycarbonyl)pyridine-2-carboxylic acid via Procedure G. The
reaction mixture was diluted=wjth &tayl acetate, washed with saturated
sodium 5 bicarbonate and¥g @ (N@SO4) and evaporated to afford
methyl 6-(morpholine-4- carbonyl)nigptiate., 180 mg of methyl
6-(morpholine-4-earbonyl)nicotinate was hy{irolyzed via Procedure M to
give 6-(morpholine-4-carbonyl)nicotinic &cid/M.00 mg of
4-chloro-3-(pyridine-2- yl)aniline was couple
6-(morpholine-4-carbonyl)nicotinic acid via cedure G. The product
was purified on reverse phase HPLC to yield hszloro-
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6- 10
(morpholnie-4-carbonyl)nicotinamide. MS (Ql) 423.4 (Mt. Example 289
N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydrox
P(me@hgwlsﬁlfwwlmefﬂﬁ%éelﬁmﬁéem%‘g I63§1‘>FIZF‘0NF41‘Q°@P’(°3 -yyridin-2-yDphenyl)-2-
methiysEaMahiiRety dIe RBOiE @@@tﬁﬁsﬁﬁr&l%xﬂ. omel) wasudigsoheidiéd by reverse
p %%[23%% 00 ml) 41|\H_| C% adég%%)éfraégle~ -§‘1)”JU (é? c%%oro@%@rﬁgi W?pﬁxenyl)—%

he Solutitn heat
methylnicotinamide. MS (Q1) 450.4 (M)".

Example 283 N-(4-chloro-3-(pyridin-2-y)phenyl)-6-(2,6-dimethylmorpholino)-2-
methylnicotinamide
Cl

Za
(@)

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 mIL of BuOH. Purified by
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-y)phenyl)-6-(2,6-dimethylmorpholino)-2-
methylnicotinamide. MS (Q1) 436.2 o'

Example 284  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypiperidin-1-y1)-2-

methylnicotinamide
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20 hours. The solvent was concentrated on a rotary evaporator, and then
partitioned between water and ethyl acetate. The aqueous portion was

WO with ethyl acetate once, and the ethyl acetate eS&HERUWPa1284

combined and washed with water once, brine once, dried with MgSO4,
and evaporated to methyl 3-hydgpxy-4-methylbenzoate as a crude tan
solid (6.66 g) which was u witheyt purification. Methyl
3-hydroxy-4-rnethylbenzoate (668 40.& mmol) was dissolved in 227
R4 /dichloromethane (200 ml),
treated with pyridine (4.3 ml, 60.2 mmol),»ard cooled in an ice water bath.
Acetyl chloride (3.6 ml, 50.1 mmol) was &dd¢d dropwise. The solution was
allowed to warm to room temperature, with $firring, over 18 hours. The
solution was washed with 1 N aqueous HCKtwice, water once, brine
once, dried with MgSO4, and evaporated to 135
acetoxy-4-methylbenzoate as a crude tan oil (6.93'g) which was used
without purification. Methyl 3-acetoxy-4-methylbenzoate (6.38 g, 30.6
mmpl) was dissolved in carhon tefrachioyi t ' 2-
P g iin%?)%ﬁé’%f#? DR G hony 2
medpsirotptdicme diangsd fordrmriprddiatdt ooty oS tégﬁﬂf@fia’t’éiré‘?"me
plihe solutian was fijered rhwough ColiigAdBanblevaddretdy doeyopeddin-1-yl)-2-
gﬁll?w s{gl‘jid L QI% R i{i by silica gel flash 10 chromatography (5%
THichidtomathane anes’in rtgaising to 35% dichloromethane/hexanes) to
yield methyl 3-acetoxy-4-(bromomethyl)benzoate as an off white solid
(4.18 g). Methyl 3-acetoxy- 4-(bromomethyl)benzoate (2.00 g, 6.97 mmol)
was u in_procedure, 0 to.afford methyl 3 A fvridin.g .
T (e T Ot L O B e
was used withwinigeiifiezidon. Methyl
3-acetoxy-4-(methylsulfonylmethyl)benzoate (1.67 g, 5.83 mmol) was 15
saponified via procedure a
3-hydroxy-4-(methylsulf et engoic acid as a white solid (1.05 g)
which was used without purificatiopm

N
3-Hydroxy-4-(methylsulfonylmethyl)be Z;ﬂg?@p ing, 3.74 mmol)

E6

was dissolved in 1,4-dioxane (25 ml) arnd_treated with thionyl chloride (8

ml) and DMF (5 drops), then heated to 5 2 hours. The reaction was
cooled and evaporated to an oil. The oil residue was dissolved in
dichloromethane (40 ml), cooled in an ice 20 water bath, and treated
Pelrawis@ witls psdiution ofidschioros3ofyriliipcoNifheliere-f7@yridin: 23/ yahenyl)-2-
n@ﬂ}ﬂﬁcﬁ?iﬂﬁmgragfa"%hﬁﬂ%f(ﬁ@mxain-gﬁ%ﬂﬁgﬁﬂﬁazwamlgﬁi138 BQUIFS, Purified by

allowing to warm to room temperature jr actiorfa&va(s) _i _t@gc ‘(’)‘ﬂé_ (ovridino-
usly With e e} 50 m Whl|8)y

I T
Ao R (46 5 dnd StHERITER
yhpidifylgtethrnBaithidd. SiigicQaseTH®lichloromethane portion was

Example 286 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(isobutylamino)-2-methylnicotinamide
Cl
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separated, and enough methanol was added to dissolve precipitating

solids. The solution was 25 washed with water once, brine once, dried
WORAG/A28SD4, and evaporated to a solid which was  trituratell{{itf005/031284

dichloromethane, filtered, and air dried to yield 909 mg of crude product. A

PBQJ&]!Q% lf\‘lz%jg] l%ﬁé&vfifé%% 032@ reyessecRinans-Melsaiteoyials Adidng Dhhenyl)-2-
purified N-(4-chlorQ-3-(pyridin-2- | .
mel SRR, B - L e B ETHEIRA ety e ARiTHe B iliine Sl P
HMS (Qhidd 7V )ehi 0-Ekasmigile 220 iiD-6-(isobutylamino)-2-methylnicotinamide. MS
(C%fl)%lg? -(pyridin-2-yl)phenyl)-3-isobutoxy-4- (methy
sulfonylmetliyl)benzamide 228 WO 2006/028958 PCT/US2005/031284
ClIO,-/N\O HN_O O
N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-(methylsulfonylmethyl)ben
. 0 : o _
e s oudor D oy Lo i o ey EF AR e
N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-isobutoxy-4-(methylsulfonyhnethyl)be
nzamide. MS (QI) 473 (M)". Exar@ple 291 N
(4-Chloro-3-(pyridin-2-yl)p -3 oxy-4- 10
(methylsulfonylmethyl)beu2amide N/'OO HN\O S-O0 0
N-(4-ChIoro-3-(pyridin-2-y1)pH\ényI)-BH dyoxy-4;(methylsulfonylmethyl)be
nzamide (50 mg, 0.12 15 mmol) was treated with iodomethane (7.5 1, 0.12
mmol) via procedure U to yield 12 mg of

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 HpO for 2
L. The reaction mixture was evaporated, and then added 0.1 N HCL. The resulting solid was
filtered and washed with H,O to yield 2-chloro-4-(dimethylcarbamoyl)benzoic acid. 100 mg of 4-
chloro-3-(pyridine-2-yl)aniline was coupled to 2-chloro-4-(dimethylcarbamoyl)benzoic acid via
Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N'-(4-chloro-3-
(pyridin-z-yl)pheny1)-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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chloro-3-(pyridin-2-yl)phenyl)-3-methoxy-4-(methylsulfonylmethyl)benzami
de, MS (Q1) 431 (M)+. 20 Example 292 '

WO RPFHIEHIREro-3-(pyridin-2-yl)phenyl)-3-ethoxy-4- PCT/US2005/031284

(methylsulfonylmethyl)benzamide 229 WO 2006/028958
PCT/US2005/031284 01 HN O O O

iodoethane (10 I, 0.12 mmolyWa procedurg’U to yield 22 mg of N-(4- 5
chIoro-3-(pyridin-2-yl)phenyl)-3-ethox§7‘-’ﬁ-( ethylsulfonylmethyl)benzamid
e. MS (QIl) 445 (M)'. Example 293
N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-(2-(4-
yl)ethoxy)-4-(methylsulfonylmethyl)benzamide
N-(4-Chloro-3-(pyridui-2-yl)phenyl)-3-hydrgxyM-(methylsulfonylmethyl)ben
zamide (1.00 g, 2.40 mmol) was dissolvegﬁ MF (20 ml). Cesium
carbonate (1.56 g, 4.8 mmol) and 1,2 15 disromoethane (0.83ml, 9.6
mmol) were added, and the reaction was stirred at 50C for 18 hours. The

s3gactio ”cg"’%vﬁﬁ%{g %%QS%MQ watsls besified Wb A% Raraoks NatliRndid via

extracte ethyl acetate twice. The ethyl extracts were washed with
Presdiro el ISrisec e B iare AR HINRI SR St pesialiyorathes i1t stpepiegjpodivm
bwﬁhawasr@u wfiae bitishromgsographye(2pdathexanefinietwthyacetateptoline-4-
leld 490 mg of 3-(2-bromoe -N-(4-ehloro- - .
oS A S R A Ak ARG W v
Paw@ipgdvhioesive ¥y forrphodnfofsasbppyPrifiptipic acid. 100 mg of 4-chloro-3-(pyridine-2-

yDaniline was coupled to 6-(morpholine-4-carbonyl)nicotinic acid via Procedure G. The product
was purified on reverse phase HPLC to yield 2-chloro- N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-
(morpholine-4-carbonyl)nicotinamide. MS (Q1) 423.4 W

Example 289  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-
(methylsulfonylmethyl)benzamide

Cl

2
O

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 HCI) 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 MgSO;,, and
evaporated to methy] 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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yl)phenyl)-4-(methylsulfonylmethyl)benzamide (100 mg, 0.19 mmol) was

dissolved in DMF (2.0 nil), and potassium carbonate (32 mg, 0.23 mmol)
WOAERUty| piperazine-I-carboxylate (38 mg, 0.21 mmoBGi&re2afdedps4

The reaction was stirred for 18 hours at room temperature, quenched in

ic ! G . .- ; 60! t ce water
i A i e S B . %ﬂi%ﬁ@%ﬁ%ﬁs t

baghyapsetbabteride Bremils thaBip e oddahvEanHs23 6B tgnakyed
witha TLa5R0RRRRA Awtlickibrometians (ow) dFfd telated with washed with 1 N
oL BBPRUE AR BB/ hOHLe, IIRACREH W88 UARARBIRNIQ0 methyl 3-

ryness, and the crude solid was_Purified on reverse phase HPLC to ,yiel?v[
aos@)mﬁ—gqethylbenzoate as a crude tan oil (6.93 g) which was used without purification. Methyl

3—%T(t4x;9kﬂ?]ﬁ@ﬂ§dgaﬁ8§iﬁ {zé*nyk)@hemyl)n&&memwms&mg/hn edthe)- B 2clipipdedZ30 ml)
-- tho enzamide i '
a:ﬁ_?%%i”\g%xy ?(%i)/]r? er%({/al pidewn%l;@fgh%’ 0.83 mmol) and NBS (5.45.g, 30.6 mmol),
them Senis iR SATnTat hoaw-(ipierading st mBerzAm e ity es fltered
th%%;dimw!msvam digsehvetiindieklioyelnetbaiev(lich mdy andfEHBy (1Bangbl flash
-ethyl-N-isopropylpropans2-amine J( romethane/hex o
CRESARRELN g SRR T ORE e Wafc Rt Sprapstaneenes ¢
vistirreathat Foertrrerrteremome ol pontnatias Ackifiiuhitg solid (4.18 g). Methyl 3-acetoxy-
4%@%%%@%@@9@@26%%&69 lwd9.Qfel minpobadusk O to afford methyl 3-
methanesulfony| chloride (4 |, 0.051 mmol) were d ' .
oS O 5 HEERRLP R e B SR G o

rs. rafur on of methanésultonyl chloride

perfidat05 1 Methil) 3thrsteasicione iyl Emy e foPenenste dhevdapotatddng) was
s%%ﬂﬁ@ﬁ l@e H’Qowéalﬁ% wmas ﬁfﬂfﬁ] @%@Jﬂuﬂm@m@ﬂmﬂwﬁw&m@m white
-(4-chloro-3-(pyridin-2- enyl)-3-(2-(4-(methylsulfonypiperazin-1- ;
SO At o A R AR pbenaor
aEX&80Pleg2944 mmol) was dissolved in 1,4-dioxane (25 ml) and treated with thionyl chloride

(Na{h-Ghlasom-(Pyrigin; 2ndipharu nd Serethy! sulfanymesbyHadita-(Pas cooled and
oxopiperazin- | -yl etholxrygrﬁ)enzami e IdN 91:10 Nl\{llN S: 20 lod i .
ey A i S8 P xy PRIEAS Ttk pyiidin-2yphenyly-4- %&@%uﬁ?gney m e

watbybptie nodrntded B®pwise with a solution of 4-chloro-3-(pyridin-2-ylaniline (767 mg, 3.74

mmol) in dichloromethane (30 ml). The reaction was stirred 18 hours, allowing to warm to room

temperature. The reaction was diluted with 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 MgSO,, 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-
yDphenyl)-3-hydroxy-4-(methylsulfonylmethyl)benzamide as a white solid. MS (Q1) 417 (M)*.

Example 290  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-isobutoxy-4-
(methylsulfonylmethyl)benzamide
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mg, 0.095 mmol) was dissolved in DMF (1.0 ml) and treated with
potassium carbonate (18 mg, 0.13 mmcl) and piperazin-2-one éll mg,

WO@E/4R9RS1) for 18 hours. The reaction was heated for 2.0 Phd(F248%yEs4

then additional potassium carbonate (18 rng, 0.13 mmol) and
piperazin-2-one (11 25 mg, 0.11ommol) was added. After 2 hours, the
reaction was quenched in Na nd extracted with ethyl acetate
twice. The ethyl acetate e ts washed with water once, brine
once, dried with MgSO4, and purifiemi-by reverse phase HPLC to yield 16
mg of N-(4-chloro-3-(pyridin- /‘(I
2-yl)phenyl)-4(methylsulfonylmethyl)-3-(2=(5 o>?opiperazin-l-yl)ethoxy)benz
amide. MS (QI) 558 (M)~. 30 231 WO 2006¥028958 PCT/I1S2005/031284
Example 295
3-(2-(4-Acetylpiperazin-1-yl)ethoxy)-N{4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide C1._O HNND5=0 n0 5
NAAshBrareRRA IR e RIS By S By Ad BNty boarns thy ivawnidsiroify e 0-12
metbiy (e iz atad a5 Obrioiah-0-H8hyipraeh a6 1d) Ssbivedad) Bdvirotddaren) @ryekld 19
m%ec?é%(‘ﬁ’-'&ﬁ&%ﬁ WICALR H&Eﬁ)@*-?sSQQmXQJr%n%‘WJ&I%‘}ma yhbenzamide. MS
-(piperazin-1.-yl)ethanone (15 mg, 0.11 mmol) for 18 hours. The reaction
(QH4é7HEed for 2.0 hours at 50C, then additional potassium carbonate (18
mg, 0.13 mmol) and 1 10 (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
Exgilsddter %@e?%ﬂﬁédﬁﬁ@i%é@mwmmh?’é’rﬁ purified by reverse
(RhnganlfRikctayyalakddiqag of
3-(2-(4-acetylpiperazin-1-yl)ethoxy)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4 (
methylsuIfonylmethyl)benzamideblMS (Ql) 543 (M)'. 15

/
\N O
HN

o= O~

N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-(methylsulfonylmethyl)benzamide (50 mg, 0.12
mmol) was treated with iodomethane (7.5 pl, 0.12 mmol) via procedure U to yield 12 mg of N-(4-
chloro-3-(pyridin-2-yl)phenyl)-3-methoxy-4~(methylsulfonylmethyl)benzamide. MS (Q1) 431
My,

Example 292  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-ethoxy-4-
(methylsulfonylmethyl)benzamide
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Example 296
N-(4-Cliloro-34pyridin-2-yl)phenyl)-3-(2-(2,6-dimethylmorpholinolethoxy)-4

WO 20A68889F%ulfonylmethyl)benzamide Cl O 0 HN DSO O RfT/US2005/03

3-(2-Bromoetho)cy)-N-(4-chtoro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylm
ethyl)benzamide (50 mg, 0.095 opmol) was dissolved in DMF (1.0 ml) and
i mg, 0.13 nunol) and
; mol), and stirred at room
temperature for 25 18 hours. The regitigh was quenched in 5% NaOH
and extracted with ethyl acetate twice. The<232AW0O 2006/028958
PCT/11IS2005/031284 ethyl acetate extra eft washed with water once,
brine once, dried with MgSO4, and purified by_geyerse phase IIPLC to
yield. 20 mg of N-(4-chloro-3-(pyridin-2-yl)pheny)-3-(2-(2,6-
dimethyhnorpholino)ethoxy)-4-(methylsulfonyhnethyl)benzamide. MS (QI)
571 (M)+. 5 Example 297
NNHEROISHrBidhyAcibrReydAdngira-trieeyrsulfornsduhirsgpide (50 mg, 0.12
n%ﬁ%ﬂl\@l ineethexn benzamicer GLUN/AY fobl M boceddfd U to yield 22 mg of N-(4-

-Bromoethoxy)-N-(4-chloro-3-(pyridin=2-yhph -4-(met +
ST SRS e A
ml) and DMF (1.0 ml), treated with potassium carbonate (16 mg, 0.12
mmol) and morpholine (10 p1, 0.11 mmol), and stirred 18 hours at room

temperature, The reaction was heated t for 8 hours, and then was
ESROoth o U HOUTS P T P L T R B A R
quenched invieexarid(exthasteiinyinethypperstise twice. The ethyl
acetate extracts were washed with water once, brine once, dried with
MgS0O4, and

Cl oy

&

HN N

N-(4-Chloro—3—(pyridin-z-yl)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-
y)phenyl)-4-(methylsulfonylmethyl)benzamide (100 mg, 0.19 mmol) was dissolved in DMF (2.0
m]), and potassium carbonate (32 mg, 0.23 mmol) and tert-butyl piperazine-1-carboxylate (38 meg,
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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evaporated to an oil which was purified by reverse phase HPLC to yield
30 mg of N-(4-chloro-3-

WO 8061088238 yI) pheny!)-4-(methylsulfonylmethyl)-3-(2-morphBfihCEHBX 31 2
amide. MS (QIl) 530 (M) 20 Example 298
diciNbidm@hdoei3a() prditreRtadpite ifliarogersithgtisiForml festhhnus- (Beegrsstivn was

e:vaE> ‘Iéélgf]?é e%sk/%eéllﬁﬁﬂg Q88 soRY s BNifb 80 &erdedh3sVIPIA0QE/IBE5 g of

N- (Wg&'éﬁ%%%ﬁmhfﬁyaﬁ?&ﬁe@y E)‘ﬁ}f?&?’nnft%%he(%ﬁ%r(a thylsulfon Im

y)@kbyy)benaaiide (B0 mag, 0:085 mmedl was diNs@HsipTa-Siahiiherat D-4-

(megi 9 ﬁ@énﬂﬁ.@ﬁ%‘é’ 5 &5&8&%&1“? %%ﬁ%Qy})bQszaéﬁH“({b)Oaanmpﬂ Oahinen(shdl), was
{1 stirred 2.0 hours at room te re. 5 Ac tOI‘lItI’I|§

g 28 W TSR - B0h BBy b o B ar R oA 0 8RR e (18

ul, addedmen dthédantiniforpischlindd foplad.odiditiond wGhaddel, Phé the reaction

stlrEg é:el(r)gir_ghx\r/lv 3 % 2RE0e ImWAIES aﬁﬁdlﬁéﬁ@mwLml%mﬁf%%h@%me ©

oromethane extracts were washed with water

0.05h el RAHTRISOR G Sl A SIRABNEH SOL B e gyt
for@ﬁ@ﬁf&e @mﬁﬁﬁﬁﬂh@ dadjtiettol hethgnesulfonyl chloride (4 pl, 0.051 mmol), the reactlon

st rre E}I i _y y“ "éﬂé)(yrgfgﬁ?yél erfh'e(gaﬁWiﬁéﬂf%Q/ Mﬁ%ﬁ'&%‘r&%hase HPLC

peri enzarnide. MS ( % ) 528 (M)+. Example 29
to I\bl(ﬂdcrﬂor@% @fyrl%ﬁ SWApRRYIdR- g ﬂ’iﬁ’%ﬁ?ﬁ% '%Ql’r?%’li”@%%?ﬁpoff j-1-
yhaohathenyhersaynideif Gkt dNMS@IF07AM)".

Example 294 N—(4—Chloro-3—(pyridin—Z-yl)phenyl)-4—(methylsulfonyhnethyl)-3-(2-(3~

oxopiperazin-1-yl)ethoxy)benzamide

Cl

~
Za
QO
|\n/z
o
@]

HN N

3-(Z—Bromoethoxy)-N—(4—chloro~3—(pyridin~2-y1)pheny1)-4—(methylsu]fonylmethyl)benzamide (50
mg, 0.095 mmol) was dissolved in DMF (1.0 ml) and treated with potassium carbonate (18 mg,
0.13 mmol) and piperazin-2-one (11 mg, 0.11 mmol) for 18 hours. The reaction was heated for 2.0
hours at 50°C, then additional potassium carbonate (18 mg, 0.13 mmol) and piperazin-2-one (11
mg, 0.11 mmol) was added. After 2 hours, the reaction was quenched in 5% NaOH and extracted
with ethyl acetate twice. The ethyl acetate extracts were washed with water once, brine once,
dried with MgSOy, and purified by reverse phase HPLC to yield 16 mg of N-(4-chloro-3-(pyridin-
2~y1)phenyl)-4—(methylSulfonylmethyl)~3-(2-(3—oxcpiperazin-1-yl)ethoxy)benzamide. MS (Q1) 558
M)*.
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3-(2-Bromoethoxy)-N--(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylrn
ethyl)benzamide (40 mg, 0.076 rnmol) was dissolved in acetonitrile (1.0

- WO RROARBPTSMF (1.0 ml), treated with potassium 20 carbonat& TIE MY/ G123

mmol) and pyrrolidine (7 1, 0.084 mmol), and stirred 18 hours at room
EAGIBREIFYU.( 1@@A%%M%gmmmma{%@m@pwma@@@m&@myl

acetate tW|ce he ethyl acetl te ext gcts were washed with water once

brine once Xf e|;?6a%\1/aporated to an oil which was

purified by reverse phase FPLC to yield 30 mg of N-(4-chloro-3-(pyridin-2-

yl)phenyl)-4-(methylsulfonylrgethyl)-3-(2-(pyrrol.idin-1-yl)ethoxy)benzamid

e. MS (Ql) 514 (M)+. Xa 300 %o

3-Amino-N-(4-chloro-3\(pyfi Dp enyl)-4-®ylsulfonylmethyl)benz

amide 234 WO 2006/028958 PGI/14S2005/033284 CINc/0 NN Z tQ

0 4-(Bromomethyl)-3-nitrobenzoic agieR(2.08-g; 7.69 mmol) was dissolved

in methanol (20 ml) and treated wit B of concentrated sulfuric acid,

then stirred 72 hours at room temperatuke, An, 5 additional 3 drops of

concentrated sulfuric acid was added, and ihe reaction stirred at 50C for

24 hours. The solvent was concentrated on a rotary evaporator, diluted

with ethyl acetate, and washed with water twice, saturated NaHCO3
3-hBeymwalienpRld A shlveosnperidiicdy Dy Soathand fayipehaddgreagide (50
mg; 89Sk %ﬁdﬁuﬁawd@éoﬂa%tﬂybﬁéb(pmﬁamﬁla%&eaimp%@@a@lmmas me,

without_purification. Meth bromamethy!)-3-nitr te (1.
0. anmf)alggddsgapﬁ{aﬁ% & é’ % dP 9?P§?1é8?[1€°}1r£ %gegkactmn was
he&témﬁﬁhyletﬂwrwhmw@,l)ﬂ&mEtddbemlqm@sasra whdnwm(:%wms s@anmol) and 1-

(p‘(}éﬁﬁ%t PMS@%HQI&% <M%Eyd ﬁﬁm&&b%y feryimetiyrdonitiebrnazeatedd dibnched
7 mmol) was saponified via orocedu_:@%g@ o afford 1. 21

of
1n45 (H‘é*’(ﬂﬁé‘ﬂﬁéﬁ?ﬁﬁ%‘{ﬁ'{)ff SIS S U 1 oAk ARSI TR epshed with
wiasSonse trinithac, dtieifisdfiovigeoMedyistifdhy rmwsthy Phasn e iorgrid 18 mg of
3372@% Ao B RNy ﬁg@&ﬁﬁ%\@gﬁl& zci;gmy@lﬁm ml), treated

|onyl chloride (1.0 m and stirred at room

@%@#&w%@%q&w& H Q566 %’Ir 8 hours, then at

Example 296 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-(2-(2,6-dimethylmorpholino)ethoxy)-4-
(methylsulfonylmethyl)benzamide

Cl

HN

3-(2—Bromoethoxy)-N~(4-chloro—3—(pyridin—2—y1)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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room temperature for 18 hours. After an additional 4.0 hours at 50C, the

solvents and excess thionyl chloride were removed via rotary evaporator,
WOAPI8%8sidue was dissolved dichloromethane (25.0 mIP&AT HE4t441284
with N-ethyl-N-isopropylpropan-2-amine (1.7 ml, 9.8 mmol) and

of %Pacg%s?e ihpridin-2vhaniing, GO3 M. 346 WRMORRAGSHHERHY 28 Milied by

room 20 temperature, over which time a solid prec itated. aterwas

refeRedplatel tRE Hextie XipAd rare afid AFARRIrS: %%? ]ﬂ&“&#)‘3 (@-(2.6-
dile(y by B (ttisliy 2-ihhesyiyndeaiieuionidvtig)371 ().
nitrobenzamide as a tan-yellow solid.
N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)-3-nitrobenzamide (786 mg, 1.76 mmol) was
Egligsnlved in]‘ﬁ(h@ﬁ&&Zﬁ(Wﬁdﬁ@yﬁ@ﬂﬁ%}ﬂ&(ﬁﬁtﬂ@hﬂﬁymiéthﬁm(sl-l()ZChIoride
diliydrate (1.3 ng%oezrt %Ie} was dadded and the 25 reaction was heated
to 55C for 2'5 Hours Yeaction was cooled in an ice bath and
triethylamine (10 ml) was added to basify the solution. The reaction was
evaporated to a yellow solid vahich was slurried in ethyl acetate. The

slurry was filtered throu elit 5, and the mother liquors were
washed with water twicel\brfhe , dged with 4 and evaporated
to 552 mg of as a crude yellow sakid; O mg of W was purified by
reverse phase HPLC to afford 30 13 pu
3-amino-N-(4-chloro-3-(pyridin-2-yl)ph -4Q
(metlrylsulfonylinetlryl)benzainide. MS (Q %:’L@ (M)". 235 WO
2006/028958 PCTIUS2005/031284 Examplet301
3-Acetamido-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide CI NO HN O NH OS. ~

342 ARmmectord e NIGrsh B g e R A= (mfém&?rééﬂf%?ﬁ%%ﬁ’fﬁw (50
m24e5(36N0wEs Q%;?owemlawaﬁlﬂiaa@eﬂnvmmmmm ahiariplenatédl lyaoptdassium
oI‘% ia procedur. affgrd 1 3l

0 nd stirred 18 hours at room
c%{ée %1¥r6n o-lRtg-( Lii oro pyrl f)gkeﬁyl 4 (mnéth sulfonylmethyl)ben
tmmggbem@oq@ag@ﬁ@;eqk/tgm fas 8 houe, and then was allowed to stir 18 hours at
room temperature, The reaction was quenched in water and extracted with ethyl acetate twice.
The ethyl acetate extracts were washed with water once, brine once, dried with MgSO,, and
evaporated to an oil which was purified by reverse phase HPLC to yield 30 mg of N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-morpholinoethoxy)benzamide. MS (Q1) 530

"

Example 298  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-(piperidin-1-
yDethoxy)benzamide

Cl

Za
O

/__/

0]

/
§O0
O
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Example 302 N (5-(4-Chloro-3-(pyridin-2-yl)phenylcarbamoyl)-2-

(methylsulfonylmethyl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide 15
WO@}O@/RB/S@S&_'N ONHZ/E O PCT/US2005/031284

3-A_mino-N-(4-ch|oro-3-(pyridin-2-y|)phenyl)-4-(methylsulfonylmethyl)benz
amide (30 mg, 0.072 mmol) was reacted with

3-(ZEI n%hxt'h (i -c%mtm@w%%'egmﬁqu%%m@n%mmmmd@o (50

proce urtho for

mg;\p@qmbmag Wﬂaﬁq Eﬁ%wré%lﬁa%gﬁbz treated with triethylamine (20 pl,
0.16metioysuto pyerathy pheny)-2- metbly)-6atrsfivedo P thydjnieo tiorammicepasture.

AC% whi Iﬁs@) ééi g}lﬁlﬂég e@fﬁm{s %r%pglgg%éq %&Q@%ﬁ@ 19 mmol) were added, and

the BEIDAIIAS émemféhﬁ?r@@lt‘ﬁ?ﬂdﬁ Qowﬁph’g?ﬂ/rf%mn was quenched in water and
extiBRtirvsn fonybosihyieendainidae GicHDbibbihde @xtracts were washed with water
3A|noN( ro-3-(pyrdin- V-4 (i rvistfony meta)
onEmide(30°F %r%y \a?%h%%[ v&\ll%gsér(’eg%{le%awm%nberﬁz Xl cyﬁklgf%g}% LO. %erse
phavmf@i’}ﬁ atOpVéﬁiédGrélw W@rﬂ@%"fﬂ?ﬁﬂd@? %—yl)phenyl) (methylsulfonylmethyl) -3-(2-
(pipgREAmigRMN-(Atehianadd-(axridin-2yhayienyl)-4-(methylsulfonylmethyl)be
nzamide as a white solid. MS (QIl) 520 (M)". 10 Example 304
N(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonyimetlryl)-3-(2-(pyrrolidi
n-I- yl)acetamido)benzamide CI

Example 299 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-(pyrrolidin-1-

yl)ethoxy)benzamide
o
/
AT VIR
HN N
o)
/
3°

3—(Z-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 MgSOy, and evaporated fo an
oil which was purified by reverse phase HPLC to yield 30 mg of N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methylsulfonylmethyl)~3-(2-(pyrrolidin-1-yl)ethoxy)benzamide. MS (Q1) 514 (M)".

Exanple 300 3-Amino-N-(4-chloro-3-(pyridin-2-yD)phenyl)-4-(methylsulfonylmethyl)benzamide
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INOHNQNO NH 150
3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(meth Isulfon Imeth ben
WO 20064282950 mg, 0.24 mmol) was dlssolved)ln 1(4 d|o>;<ane 1GH @%Bog? axted
with triethylamine (274 1, 1.97 mmol) and 2-bromoacetyl bromide (121 pl,
1.39 mmol). The reaction was hefated to reflux for 10 minutes, 20 and
stirred at room temperatureTfor 1 urs. The reaction was quenched with
water, and extracted twice\wjfh edyacetate. The ethyl acetate extracts
were filtered, washed with water onge:4 rlne once, dried with MgSO4,
evaporated to 158 mg of a crude brown
bromoacetamido)-N-(4-chloro-3-(pyridinx2=yl)p eznyl) 4-(methylsulfonylmet
hyl)benzamide, which was used without furtheg=urification. Crude
3-(2-bromoaeetamido)-N-(4-chloro-3-(pyridin- 295
ylphenyl)-4-(methylsulfonyl-methyl)benzamide (158 mg) was dissolved in
DMF, treated with N- 237 WO 2006/028958 PCTI[US2005/031284
4-BrogtoneRyroppheRTals- o5k 51 PO B s ir?) S ppdficteaogq mb and
trePieAPMNOLoAE cShiseatlatidradfiniemidetiatustrfod IB Inowy 9t Tdee remptioiire. An

adyiv %e%g?eedf\%mevr\{é&%d%ﬂﬁu t&aﬁt@gs Xﬁﬁéheéﬁa kﬁ&%&%&%ﬁ%ﬁ%a@ §0°C for 24

ace @xtracts were washed with water once, brine once, drie
hWﬁhW@S@mt@«?ﬁﬁ@iﬁﬁt@ﬁdﬁ%ﬁ&ftéﬁ%&‘ﬁﬂﬂ@%&é“&i‘r é‘aaf}ﬁylré??é%te i washed
wﬁh%@eﬁﬁk@ tonatiocd NATODY @fce, water once, brine once, dried with MgSOs, and
ev%i%‘; 1|:8 291385%?’35 e%lgv) qemx ?1}4 @?Mltﬁ %%Mzga@a(@ﬂﬁ&{'%thwt

acetami fzamide as a white powder. MS (QI) 527 (M7
puBfeatiple Methyl 4-(bromomethyl)-3-nitrobenzoate (1.82 g, 6.64 mmol) was used in procedure

) ?Ol%ﬂfé%o@dd émfdﬁ’&ﬂh%é(ﬁ@ﬂ@’mﬂm@ﬁﬂhwmymmwﬂobdﬁz@éwlakm’@eﬂé(p&mmML@ used
w ?1 %%mmo% (Zmda hgoﬁ yh f}) ? lf'x ggge?fz@%ér 'H”a 26}/9@5' 'Hﬁ%l) was

romethane (8
saﬁdﬂ&iqaw@nm@cqﬁem@atw&ﬁopwém q@g@mwwwmy %88‘?8&“?8 Gﬁfd as an
oréngéys%ﬂ@,h«%ﬂgﬁ)Was used without purification. 4- (Methylsulfonylmethyl)-3-nitrobenzoic acid

(639 mg, 2.46 mmol) was dissolved in 1,4-dioxane (15 ml), treated with thiony! 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-ylaniline (503 mg, 2.46 mmol) and stitred 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—y1)phenyl)-4—(methylsu1fony1methy1)—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(Il) chloride dihydrate (1.31 g, 5.82 mmol) was added and the
reaction was heated to 55°C for 2.5 hours. The reaction was cooled in an ice bath and
triethylamine (10 ml) was added to basify the solution. The reaction was evaporated to a yellow
solid which was slurried in ethyl acetate. The slurry was filtered through Celite 545, and the
mother liquors were washed with water twice, brine once, dried with MgSQ,, 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-yDpheny1)-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 416 oD
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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
WO MM R to dissolve all solids. The solution was washeb Wi L& 1284
once, brine once, dried with MgSO4, and evaporated to an orange solid
which was purified by silica gel flash column chromatography (50% ethyl
acetate/50% hexanes) to afford 20 908 mg of
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-cyanobenzamide as a yellow solid.
Exsa(deGlloro3-3qgiymdin/2{iybleeniiparidimpsbebephitie (500 mg, 1.5
(xx{&mlﬂ%ﬂﬁxﬁ@ﬂ{ﬂ?%ﬁ?a%ém' (75 ml) and heated until just dissolved. The
solution was cooled in an ice bath, and saturated with FICI gas. The
solution was heated briefly to 7 dissolve precipitated solids, cooled in
an ice bath, and resaturgted\ywu gas. The solution was then stored
at OC for 18 hours. The sOHti 25 gaturated again with HCI gas,
heated to 70C until all solids dissolved;8poled & 0C, resaturated with
HCI gas, and stored at OC for 18 hours.  {(fifrogen gas was bubbled
through the solution for 1.0 hour, and th ution was evaporated to
dryness. The residue was dissolved in methanol, treated with
MP-carbonate (2.57 g) and stirred 30 minQTme solution was filtered to
afford a neutral, methanolic solution of ethy/l 434-chloro-3-(pyridinw2 30
yl)phenylcarbamoyl)benzimidate, which was diluted with enough methanol

3.t {ﬁ%ﬁﬁ(}& ch>5-§_\-§Pe%‘i’&ﬂﬂ?@g%?é%ﬁ%&%@(%ﬁﬁ%@&ﬁ@é&%%@/ oL ?(r)%‘}ao.on

oro-3-(pyridin- enylcarbamoyl)benzimidate (2.0 ml

o)y % a1 paeRIaMED agétmlt@llﬂr' o) ﬁ%d})ﬂ{]\?ﬁ({})‘a‘&m%ﬁwe V 1o afford 19 mg of 3-
acdtkHidvdazaldoyd) prenmnd-gipiesy (2% (nQ13Butiong Juviay frozedide W ta  white

'S@g(%gfg-%ﬁi%g\é%|-4-y|)propy|)carbamimidoy|)-N-(4-ch|oro-3 5

(pyridin-2-yl)phenyl)benzamide. MS (QI) 459 (NI)i. Example 306
N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(-At (2-(pyrrolidin-2-

EYRS A IR RIERALS EAMILS. B Radiibyn N H NH
(methylsulfonylmethyl)phenyl)-2-methyl-6-(irifluoromethyl)nicotinamide

Cl

HN O, t_N F
F
ijH \ / F
/
?g"

3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (30 mg, 0.072
mmol) was reacted with 2-methyl-6-(trifluoromethyl)nicotinoyl chloride (19 mg, 0.079 mmol) via
procedure V to afford 16 mg of N-(5-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)-2-
(methylsulfonylmethyl)phenyl)-2-methyl-6-(trifluoromethyl)nicotinamide as a white solid. MS

(Q1) 603 (M)".
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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

WO 2006(R88in-2-yl)ethanamine (28 |, 0.23 mmol) via 15 protebtrgihy/td1 284

afford 90 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-(pyrrolidin-2-
Exhgtbghrarbasimid oyl benadondepytSiiQy D) 4-Example 307
N-(4-Chloro-3-(pyridin-2-yI nyl)-4-(N-((tetrahydrofuran-2- 20
yI)methyl)cé%é%?ﬁ%g%%gg%?n%gé%l I—(I(N NH yHN Ethyl
4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a
0.075 M methanol 25 solutior0.15 mmol) was treated with
(tetrahydrofuran-2-yl)m amir (23 1, 0.23 mmol) via 239 WO
2006/028958 PCT/US2 3 pcedure W to afford 76 mg of

N-(4-chloro-3-(pyridin-2-yl)pheny44-4\-((tetrahydeefuran-2-
yl)methyl)carbamimidoyl)benzamide. I}IS Q@)‘a@\)t 5 Example 308
4-(N-(2-(1H-Imidazol-4-yl)ethyl)carba doyl)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)benzamide C1 O HN N//-'NH &l 10 Ethyl
4-(4-ch|oro-3{pyridin-2-yl)phenylcarbamoyl)bénzimidate (2.0 ml of 2 0,075
M methanol solution, 0.15 mmol) was treated with
2-(1H-imidazol-4-yl)ethanamine (25 mg, 0.23 mmol) via_procedure W to
3-éﬁégg-@(gzlrﬁblcgpZﬁ_—éwx(iéi_x{ﬁgl)phenyl)-4-(methylsulfonylmethyl)benzamlde (30 mg, 0.072
mifdiglaze hcdedh learbarditaiiie yi) 1N -(47ehianolBvia procedure V to afford 17 mg of 3-

G AT SNSRI« v

solid. MS (Q1) 520 (M)".

Example 304 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)-3-(2-(pyrrolidin-1-

yl)acetamido)benzamide

Cl

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 MgSO,, evaporated to 158 mg of a crude brown oil, 3-(2-
bromoacetamido)-N-(4-chloro-3-(pyridin-2-y1)phenyl)-4-(methylsulfonylmethyl)benzamide, which
was used without further purification. Crude 3-(2-bromoacetamido)-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methylsulfonyl-methyl)benzamide (158 mg) was dissolved in DMF, treated with N-
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trifluoroethy l)carbamimidoyl)benzamide CI N HN FF NH HN 20 Ethyl
4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a

Woéoéggzﬂﬂ%ethanol solution, 0.15 mmol) was treated with CTS 2001284

2,2,2-trifluoroethanamine (18 I, 0.23 mmol) via procedure W to afford 56
ethpiyofsdpebydntopan-aminiei(6-2 wl)) p3& nythod) (M 2@rRlidine (27 pl, 0.32 mmol), and

stiiflgrosthy] Q&g@quxlmﬁﬂzaﬁw&am(%)gh@&ﬁ%) ‘whB RAG W@ extracted
2006/028958 PCTTUS2005/031284 Example 31

wid (ch@fﬂﬁ?f@tg t(’b‘ﬁ?ldlﬁ y4 Vl‘)b‘h%*ﬁi?i‘f &xagc B- Hﬁ?e%ﬂ?{io ?ﬂﬂbm&r(?ﬂfﬁbs)ﬁ{gt once,

drie wienpSOide pbratdd 1 iHiak)sblid svikdthybas purified by reverse phase FIPLC to afford

Z'flr (4 Chl%!fo N gh%po%-x}l%f?ﬂﬁpy lﬁ%f?& V4 I@Q@tﬂﬁ ?%EH(&A}M Pj enyrrohdm-L

78 M methanol so lution, 0.15 mmol) was treated
Y%‘G’%ﬁéﬂﬁ%&‘ﬂﬁ%ﬁéﬂ(ﬁ%ﬂo@dﬁw o Q}chdure 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)+. 10
Example 311
EW’(‘H@%ro45~iﬁ(p§§r€é%@19i’)?ﬁhéﬁ9l)rﬂpm°t§’%ﬁéfﬁ‘éﬁ?}/b%ﬁﬁ%%ﬁ‘b%\ﬁﬁﬁﬂ?&b%

- benzamide)phenyl)benzamide

Cl

HN

/ NH
e
NH

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 MgSQO,, 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-y1)phenyl)-4-cyanobenzamide (500 mg, 1.5 mmol) was slurried in ethanol (75 ml) and
heated until just dissolved. The solution was cooled in an ice bath, and saturated with HCI gas.
The solution was heated briefly to 70°C to dissolve precipitated solids, cooled in an ice bath, and
resaturated with HCI gas. The solution was then stored at 0°C for 18 hours. The solution waé
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
methano!, 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-
yDphenylcarbamoyl)benzimidate, which was diluted with enough methanol to make a 0.075 M

solution.
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CIHN NH 15 HN Ethyl
4-(4-Chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a

WORWrARPIethanol solution, 0.15 mmol) was treated with CTUS2001031284
3-methoxypropan-l-amine (23 I, 0.23 mmol) via procedure W to afford 68
mg of

&gl(ﬁ' (ﬁmﬂ@o% QB%; gty %ﬁﬁ&ﬁg&x}%ﬁ%%@nmﬁﬁ@&(@@%'MWW?A@%ml

0 benzamid +. Exam
thﬂ(anc%éuran@-wmf dy}yﬁh WZP;“%‘%HFP&%%tﬁ%%% AdggmoD via

plobenzamiteZor241 MEOr2006(02BEB RS HEIDRROHIDBDABANITIYINVE HelNpro-3-
5 (p(vé'_ém}:%yygﬁp%xyé)? 4-chlorovisytifliseZsypphenylcarbamoyl)benzimidate

5 M methanol” solution, 0.15 mmol) was treated with
2-metboxyethanamine (19 |, 0.23 mmol) via procedure W 5 to afford 50
mg of N- (4hchloro -3- (pyridin 2 yI)phenyI) -4-(N-(2-
pmethoxyet mi Example 313
qﬁ%@ro@@%}?ﬁoﬁng‘z %g%gﬁj_ci/clbﬁe%%grgﬁg'\rﬂglmldoyI)Ft)Jenza
m|de 10 CIYV mlmmammm )E‘E}Kﬂml
10 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a

0.075 M methanol cl
o
HN
ﬁH
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 2-(pyrrolidin-2-yl)ethanamine (28 pl, 0.23 mmol) via

15  procedure W to afford 90 mg of N-(4-chloro-3-(pyridin-2-ylphenyl)-4-(N-(2-(pyrrolidin-2-
yDethyl)carbamimidoyl)benzamide. MS (Q1) 448 o).

Example 307  N-(4-Chloro-3-(pyridin-2-y)phenyl)-4-(N-((tetrahydrofuran-2-
20 yDmethyl)carbamimidoyl)benzamide

Cl

Z
O

HN

ﬁ@
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-ylymethanamine (23 pl, 0.23 mmol) via
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solution, 0.15 mmol) was treated with cyclohexanamine (26 I, 0.23 mmol)
via procedure W to 15 afford 30 mg of AT
WO @&%‘r‘??ﬁ?ﬁ%-(pyridin-2-y1)phenyl)-4- PCT/US2005/031284

Nr-cyclohexylcarbamimidoyl)benzamide. MS (Ql) 433 (M)'. Example 314

prN,—E(&n@hkorﬂa-affwrit]fmr&y&)qumyl)W—Bﬁm@ﬂ%gﬂ)gﬂﬁpﬁf&ﬂﬁ((teﬂ@hydrofurana—
%Qeirgﬁw I beri1zl rcpi 242 W 038 %@&PCTIUSZOOS/031284 CI\N/

Y agtﬁ]y 4- ﬁalmro 3-(pyridin-2-yl\phenylcarbamoyl)benzimidate
(2.0 ml of a 0.075 M methanol solution, 0.15 mmol) was treated with
1-methylpiperazine (23 mg, 0.23 mmol) via procedure W to 5 afford 35 mg

A L B

N (4 -ChloraBrbeyrihenzagiishenyl)-4-(N-propylcarbamimidoyl)benzamide
10CI \N\/0 HN NH HN Ethyl
4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a
0.075 M methanol solution, 0.354mnol) was treated with propan-lI-amine
(18 1, 0.23 mmol) via prgce o 15 afford 39 mg of
N-(4-chloro-3-(pyridin-2-ylJpheny 4--propylcarbamimidoyl)benzamide.

MS (QIl) 393 (M)". Example 316 N7 NH
N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4+4 O(Wn-l-yl)methyl)benzam
ide 20CI \N\/0

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 2-(1H-imidazol-4-yl)ethanamine (25 mg, 0.23 mmol) via
procedure W to afford 90 mg of 4-(N-(2(1 H-imidazol-4-yl)ethyl)carbamimidoy1)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide. MS (QI) 445 o).

Example 309  N-(4-Chloro-3-(pyridin-2-yDphenyl)-4-(N-(2,2,2-

trifluoroethyl)carbamimidoyl)benzamide

Cl

Z
(@]

HN

F

,__é.F
NH F
HN

Ethyl 4-(4-chloro-3~(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 2,2,2-trifluoroethanamine (18 pl, 0.23 mmol) via procedure
W to afford 56 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2,2,2-
trifluoroethyl)carbamimidoyl)benzamide. MS (Q1) 433 D"
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HN HN N\D 243 WO 2006/028958 PCT/US2005/031284 Ethyl
4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml o

Woéoé%zﬁﬂ%ethanol solution, 0.15 mmol) was treated with 9%!?8?”80&68?

0.23 mmol) via procedure W to afford 25 mg of
Exdir{declli0rorBefnyricio-2ayy)nienyl)shdimao(@sdilicinylmpbphathy)jiens)amthyl)-

de. MS (Ql)b 5 405d M)+. Example 317

N-(4- _Chloro-3- pyridin-2-yl)phenyl)-4-(N-phenylcarbamimidoyl)benzamide

CIHN NH 10 HN Ethyl

4-(4-chloro-3-(pyridin-2-yl)phengicarbamoyl)benzimidate (2.0 ml of a

0.075 M methanol solutiofi 9.1 ol) was treated with aniline (21 |,

0.23 mmol) via procedure\o 78549

ofN-(4-chloro-3-(pyridin-2-yl)phenyl -phenylcarbamimidoyl)benzamid

e. MS (Q1) 427 (M)'- 15 Example 318

N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(i

e CINO HNNO 20

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-cya en)alﬁide (300 mg, 0.899

mmol) was slurried in 45 ml ethanol and treated with 10 ml of ethanol

saturated with b1C1. The reaction was stored at 0C for 3 days, then

Etbﬁaiqd (145G @&r@d&h%eﬁildaﬂﬁﬁi@d}ﬁ@dmmatemﬂwieaf@mﬂg WO wtShanol

tlon as c d.in n| eba and s. After
ol 38 GRal e TR S SRl W T A e
Wsolutitn for #i@Hour, did the%lutloﬁfwas Mﬂﬁt@ﬂowﬁ(m‘r&a@ﬂ Bnberyg-((2,6-
difRakRR b8 MBI HaRy Ofte iR At Aoy -Ardpmydin-2- 244

(rn9[p_@olino)methyl)benzamid

Example 311  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-(3-methoxypropyl)carbamimidoyl)-

benzamide

Cl

Z
O

HN
O/
Yl
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-

methoxyethylcarbamimidoyDbenzamide
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WO 2006/028958 PCT/1JS20051031284
yhphenylcarbamoyl)benzimidate. Ethyl 4-(4-chloro-3-(pyridin-2-

WO gAY R arbamoyl)benzimidate (17.5 ml of a 0.0155 M e¥GAAGIEGTIRH

0.27 mmol) was treated with morpholine (1.0 ml, 11.4 mmol) for 3 days.
The ethanol was evaporated, and the residue purified by reverse phase

(imino(morpholino)methybgnzamide. MS (Ql) 421 (M) . Example 319
N-(4-chloro-3-(pyridin-2-yl)pheny)+#k-hino(piperidin-1-yl)methyl)benzami
de CINQ HN N) 10 HN ~/ Ethyl

0.0155 M solution, 0.27 mmol) was treateg-with piperidine (1.0 ml, 10.0
mmol) for 3 days. The ethanol was evapirated, and the residue purified
by reverse phase HPLC to afford 26 mg of N-(4-chloro-3- 15

pyridin-2-yl)phenyl)-4-(imino(pjperidin-1-yl)methyl zamide. (Ql)
Etﬁ’i 4(%“%@%%%?5‘%‘?02131%@%%%@f?%z‘llﬁh|%(ﬁ)i2%8a§15{2(§/95a2@47\§450%én cthanol
soREpo M Getidiness-tt@FYRLGH nath §SeHasetin¢débived #dmreel) Yiagrocedure W

10C3H1QF/2 ATCG#CCL226) ; Mguse Eryuvenlis-3bgabiasts )y sphenyina-ov--

Medium: Dulbecca's modified Eagles’ Medium,(DMEM) supplemented
me%m%h%)ﬁfg?&%‘a\%w&%?ﬁw@%:g‘é)@y%@hL penicillin, 100 ug/mL

streptomycin, 2mM glutamine, and 10mM HEPES. 25 Human Reporter

Cell lines - HEPM-GliLuc [MZ24] - cells (derived from HEPM, Human

Embryonic Palatal Mesenchyme ATCC #CRL-1486); Growth Mediym: |
XA £ S TIRT EVAE R R e e R B ER Db o

10-20% Fetal Bovine Serium (FBS), 10 units/mL penicillin, 200ug/mL

streptomycin, 2mM glutamine, afjd 10mM HEPES pH 7.2. 30 Sonic

hedgehog - recombinant an N-terminal octylated conjugate. 245
WO 2006/028958 PCT/US20 84 Microtiter Plates (MTPSs) - For

the Luciferase assay cells ard platedy -well MTPs (White,

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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Flat-bottom, Clear-View). 5 Luciferase-Assay Medium- DMEM
supplemented with 0.5% FBS, 10 units/mL penicillin, 100ug/mL
Bsf

WOMMENFCin, 2mM glutamhne, and 10mM HEPES pH 7.2

Mix - Phosphate Buffered Saline (PBS) supplemented with 0.5mM CacCl2
and 1ImM MgC12. 10 Assay Pepcedure S12 and MZ24 cells genetically
modified to contain a luciférase rter gene driven by the
hedgehog-reseponsive Gli wege maintained on tissue culture
dishes in Growth Medium 15 at 3 d 5% CO2. Cell cultures were
passaged at sub-confluency at every 34 days. (1:20 to 1:40 for s12; 1:3
to 1:10 for MZ24). Cells were harveste d diluted in Growth Medium
such that they could be plated in a microti latg-at 10,000-20,000 cells
(s12), or 20,000-30,000 cells (MZ24), péiN100t1] per well. Cells were
further incubated for -24-48 hours at 37C and 5% CO2. 20 After -24-48

hour incubation the Growth, Medium in the mjcratitre_plates was r ed
By B e A LR O R B 0 L et
sdiettigehdfoty) senjugtabyih BrieO@pimtaaingS22 e 0.5 moalynalprocedure W to
Mg 24)3 and fest coIPPOURES.EGHS WEHRIENSR RS- IDGHRRIQIIAR AR razin-1-

additional 24 Ins. 25 Microtitre plates were then subjected to the luciferase
yhasiubbgzmidssdy RO TM), 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 |
BB 3 | AP 4Bt SR e SR GBS
kit). Then the assay media from the microtitre plate was discarded, and
100ul of this 30 substrate mix wgs added to each well. Plates were
incubated at room termperattre foe=20-30 minutes and then the Relative
Light Units (RLUS) representinig the yelative expression level of the
luciferase reporter gene were determ) off with a Topcount reader

reduced Gli expression in
tw‘@‘yﬁsignalling 35

invention tested in the assays demonstr
the reporter cell lines indicating hedgehog p
inhibition. 246 MCSLLP 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 (W)".

Example 316  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(imino(pyrrolidin-1-yl)methyl)benzamide

Ci
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WE CLAIM: 1 A compound of formula I: (R3)m X~ )N/ Ri 5 (Rz)n |
r is a ring selected from the group consisting of% %Q 5,?4 % ,
""OvAg"[’1 ’&59% R2' ~Z2 1 ZINN\.. ., N Z,R2 (R2)nn R2, A' A2 RS A4 i
)N (R2)n (R2)1. (R2)n A' A6 A'wherein Z, is 0, S or NR5 wherein R5 is H
or alkyl; Z2 is CH, CR2, or N; Rzand R2'is Cl; andnis 0-3,or 15 Ais a

EflfPECISRIS Ha QisA fHOAARIRT I ARIARA C1PR 085 Do Shnethanol
& . RS Cl ASaiﬁgb Adn 50547 MG LLp T methano
solutlon 0.15 mmol) was treated with pyrrolidine (19 pl, 0.23 mmol) via procedure W to afford 25

mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(imino(pyrrolidin-1-yl)methyl)benzamide. MS (Ql1)
5 405 (M)

Example 317  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-phenylcarbamimidoyl)benzamide

Cl

Z

HN

2

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol

10

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)pheny1)-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

2
Qo

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-
244



10

15

20

23

30

CI CI CI N\J~ A 5a Asa Ala X is alkylene, NR4C(O), NR,C(S),

N C;}C%)%%R%C(O), NR4SO, NRSO2, NR4C(O)NH, NRC(S)N éé(g@%ﬁ
wo 6’2‘:6") SNR4PO or NR4PO(OH); Y is absent, CHR4, 0, §,‘% , 361?34

NR,; 5 R, is selected from the group consisting of alkyl, a carbocycle or a

yihetarneyeleeatheindaich is optionally substitiiggiwith hydkgxplohale@eridin-2-
in iding, idi ' eate
o A IR LAl G i iy 0l o
wigh momBting (Fdhamnitle? HmabhBycevr dsatBrac)des GRaeifdsany the residue
pURINA Obyaiichine , gilked, Beyl swlfemmyld stofimy, @l koxy-chRralkyfitidin-2-yDphenyl)-4-

.carhamoyl, .acylamino, sulfam ﬁ%Jllé %@jl?e, carbocycle and
(RE ?@é@c?e“?%éﬁ%i}agﬁ? %Sangp%;ﬁi,% y t?bstltu ed with, halogen, haloakyl,

hydroxyl, carboxyl, carbonyl, or an amino, alkyl, alkoxy, acyl, sulfonyl,

sulfinyl, phosphinate, carbocycle or heterocycle that is optionally

substityted yyi draxyl, car [, car, l.aming..halogen, haloalkyl, .
A R e L s

heterocycle; R3 is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy,

alkoxycarbonyl, carbamoyl, alkglsulfide, sulfinyl, sulfonyl, a carbocycle or

a heterocycle wherein eachralkyl @ [, alkoxy, alkoxycarbonyl,

gnyl, carbocycle and heterocycle is

optionally substituted with hydroxyl,Hialggen, 20 amino, nitro, alkyl, acyl,
sulfonyl or alkoxy; R4 is H or alkyl; m is©=g§; n is 0-3; and salts and
solvates thereof. 25 2. The compound 0 im 1, wherein A'is ring A'

is the ring A 2. 30 4. The compound of claim 1,
The compound of claim 1, wherein X is NR4SO2.

erein Xis NR4C(O). 5.

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (17.5 ml of a 0.0155 M solution,
0.27 mmol) was treated with piperidine (1.0 ml, 10.0 mmol) for 3 days. The ethanol was
evaporated, and the residue purified by reverse phase HPLC to afford 26 mg of N-(4-chloro-3-
(pyridin-2-yI)phenyl)-4-(imino(piperidin-1-yl)methyl)benzamide. MS (Q1) 419 (M)".

Example 320 Hedgehog signalling inhibition assays

Mouse Reporter Cell lines - 10T1/2-GliLuc [S12] cells (derived from cell line C3H10T1/2 ATCC
#CCL-226) ; Mouse Embryonic Fibroblasts); Growth Medium: Dulbecco’s modified Eagles’
Medium (DMEM) supplemented with 10% Fetal Bovine Serum (FBS), 10 units/mL penicillin,
100 ug/mL streptomycin, 2mM glutamine, and 10mM HEPES.

Human Reporter Cell lines - HEPM-GliLuc [MZ24] - cells (derived from HEPM, Human
Embryonic Palatal Mesenchyme ATCC #CRL-1486); Growth Medium: Minimum Essential
Medium (MEM; with Earle’s salts) supplemented with 10-20% Fetal Bovine Serium (FBS), 10
units/mL penicillin, 100ug/mL streptomycin, 2mM glutamine, and 10mM HEPES pH 7.2.

Sonic hedgehog - recombinant human SHh N-terminal octylated conjugate.
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248 MC,SLLP 6. The compound of claim 4, wherein R4 is H or Me. 7.
The compound of claim 6, wherein Rais H. 5 8. The com[lg%und%?f claim
T/ll.‘] 0

WO N33 is Me or F. 9. The compound of claim 1, wherein (X2 AR

m s | or 2. 10. The compound of claim 1, wherein R, is Fand mis | or 2.
10 H. The compound of claim 1, wherein m is 0. 12. The compound claim

Micrb¥iRereind i sR¥pctesl e MuhiR e uR£0nISURg pitarh waWar- Mebd dwnite,

6)0 (R6)o N.W Jlaliblle (R)0 (6)o (R6)00/ 20 Iid lle lif (R6) (R6)0
Fl%g%%‘%"(‘h@ﬁﬁfl‘?\{flﬁi”(h Aglih 1l (R6)o (RB)o (R5)0 IN %N 25 I1j Ik 1l 249
MCSLLP

Luciferase-Assay Medium - DMEM supplemented with 0.5% FBS, 10 units/mL penicillin,
100ug/mL streptomycin, 2mM glutamine, and 10mM HEPES pH 7.2.

PBS/Ca/Mg Mix - Phosphate Buffered Saline (PBS) supplemented with 0.5mM CaCl, and 1mM

Assay Procedure

S12 and MZ24 cells genetically modified to contain a luciferase reporter gene driven by the
hedgehog-reseponsive Gli promoter were maintained on tissue culture dishes in Growth Medium
at 37°C and 5% CO,. Cell cultures were passaged at sub-confluency at every 3-4 days. (1:20 to
1:40 for s12; 1:3 to 1:10 for MZ24). Cells were harvested and diluted in Growth Medium such
that they could be plated in a microtitre plate at 10,000-20,000 cells (s12), or 20,000-30,000 celis
(MZ24), per 100ul, per well. Cells were further incubated for ~24-48 hours at 37°C and 5% CO,.

After ~24-48 hour incubation the Growth Medium in the microtitre plates was replaced by
Luciferase-Assay Medium (100 ul per well), with and without Sonic hedgehog-octyl conjugate, at
0.1-0.3 ug/ml (S12) or 0.5-1.0 ug/ml (MZ24), and test compounds. Cells were then further
incubated for and additional 24 hrs.

Microtitre plates were then subjected to the luciferase reporter gene assay kit (LucLite™), with
modifications to the manufacturer’s procedure wherein medium was removed and the substrate
was reconstituted with 1:1 PBS/Ca/Mg : lysis buffer instead of straight lysis buffer. In brief, the
PBS/Ca/Mg was mixed 1:1 with lysis buffer and 10mL were added to each substrate vial (of the
1000-assay kit). Then the assay media from the microtitre plate was discarded, and 100ul of this
substrate mix was added to each well. Plates were incubated at room termperature for 20-30
minutes and then the Relative Light Units (RLUS) representing the relative expression level of
the luciferase reporter gene were determined with a Topcount reader (Packard) or an Analyst
reader (Molecular Devices). Compounds of the invention tested in the assays demonstrated
reduced Gli expression in the reporter cell lines indicating hedgehog pathway signalling

inhibition.
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(R6)o (R6)0 (R6)0 N N NR7 ,NN 11M Tin llo 5 wherein W is 0, S or NR7
wherein R7 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; R6 in each instance is MCSLLP

WEintdapendently hydroxyl, halogen, amino, carbonyl, nitro, cyano, 10 acyl,
alkyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl,
alkanoylarnine, alkylsulfamoyl, alkylsulfonamide, a carbocycle or a

L. heterseyuiandwidisiudald amino, alkyl, carbonyl, acyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl, alkanoylamine,
alkylsulfamoyl, alkylsulfonami carbocycle and heterocycle substituent
is optionally substituted(w'm_@ﬁ halogen, bydroxyl, carbonyl, or a

bsStituiked with hydroxyl,

carbocycle or heterocycle3 rfh[é\ti tiona
amino, halogen, haloalkyl, alky!, alko%y & } and o is 0-3. 13. The
compound of claim 12, wherein R1 is thg group of formula lla. 20 14. The
compound of claim 13, wherein R6 is al(k69<y andoislor2.15. The
compound of claim 13, wherein R is sélected from the group of formula
llanglla48: OMe OMe OMe OMe ooM-~r\ &Me OMe 25 lla] lla2 lla2 11

a4 lka ?s a2r5il9g|\s/|e egtlé lf:;ron(';' l[lgl\g/lrgu/pcgcl)zr}spstﬁlr;g%} ANI?/%, A’ A*A°, Aband A”:

Ry’
Z i . - N ..
L
Z / Z zz=/\ >==N
Ry’ (R2)n N Rz
Al A? A3 At
10
N
SN S SN
= [ N [ #
N
(Rz)/n (Rz)/n (Rz)/n
A5 A6 A7
wherein Z; is O, S or NRs wherein Ry is H or alkyl; Z, is CH, CRy or N; Ry and R’ is Cl;
and n is 0-3, or
15 A is a ring selected from A", AP A% A% AT AT AT AR AT
N
\\\\\\ < Oy
S S /
Cl
Ala Alb A2a
N N
~~~~~~~ \ \/, P N . \7
Cl Cli
A3a A3b NG
20
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lla6 lla7 Hag l1a9 llal0 CI ClaOPr\\ %\ Cl CI Hall lla122 llal3 llal4

llal5 5 CI NHAC 11016 llal' lla" [1a19 11a'0 10 NH(CH2)5NH2 CF3 LiOEt

NO2 NOZ CF3 NO2 lla21 lia22 lla23 lla2a 110 CI ClI OMe 15 lla26 lla" mcSLLP
lla28 251 MCSLLP 16. The compound of claim 13, wherein A is ring A" or

A2. 17. The eampewind-of claim 183, inAis ring A2, 8,.The
compound of ¢ 3, wherein R3 i r F-19. The Pmpo nd of claim
2, Whereind' 150, 28. The compou f eldim 2, wherei IsNR4C(0O).

10 21. The'compound of claim 1(5, wherein R, is thegroup of formula lib.
22. The compoung af claim 21, whereinR6 is alkyl or haloajyl. 15 23.

The compound of claim 21, wherein R, is the group of formula 11b"”
X is alkylene, NR4C(O), NR,C(S), N(C(O)R))C(0), NR4SO, NR;SO,, NR,;C(O)NH,

NR4C(S)NH, C(O)NR4, C(S)NR4, NR4PO or NR4PO(OH);
Y is absent, CHR4, O, S, SO, SO, or NRy;

R; is selected from the group consisting of alkyl, a carbocycle or a heterocycle each of
which is optionally substituted with hydroxyl, halogen, amino, carboxyl, amidino,
guanidino, carbonyl, nitro, cyano, acyl, alkyl, haloalkyl, sulfonyl, sulfinyl, alkoxy,
akylthio, carbamoyl, acylamino, sulfamoyl, éulfonamide, a carbocycle or a
heterocycle; wherein said amino, amidino, alkyl, acyl, sulfonyl, sulfinyl, alkoxy,
alkylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide, carbocycle and
heterocycle substituent is optionally substituted with, halogen, haloakyl, hydroxyl,
carboxyl, carbonyl, or an amino, alkyl, alkoxy, acyl, sulfonyl, sulfinyl,
phosphinate, carbocycle or heterocycle that is optionally substituted with
hydroxyl, carboxyl, carbonyl, amino, halogen, haloalkyl, alkyl, alkoxy, alkylthio,
sulfonyl, sulfinyl, acyl, a carbocycle or a heterocycle;

R; is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl,
alkylsulfide, sulfinyl, sulfonyl, a carbocycle or a heterocycle wherein each alkyl,
acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide, sulfinyl, sulfonyl,
carbocycle and heterocycle is optionally substituted with hydroxyl, halogen,
amino, nitro, alkyl, acyl, sulfonyl or alkoxy;

R4 is H or alkyl;

m is 0-3;

nis 0-3;

and salts and solvates thereof.

The compound of claim 1, wherein A is ring A' wherein Z, is S and Z, is CH or N.
The compound of claim 1, wherein A is the ring A%,

The compound of claim 1, wherein X is NR4C(O).

The compound of claim 1, wherein X is NR4SO,.
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10.

11.

12.

CF3\YI 1Ib' 20 24. The compound of claim 21, wherein A'is ring A’ or A2.
25. The compound of claim 21, wherein A is ring A2'. 26. The compound
of claim 21, wherein R3 is hl, Me or F. 25 27. The compound of claim 21,
wherein R, is H. 28, The compound of claim 21, wherein X is NR4C(O).
30 28¢ Aocpmpdwhdiahfasmbtacib R6B AMOBLLP ~R8 (R3)mY X R, Ib
wherein 5 X is alkylene, NR4C(O), NR4C(S), N(C(O)R,)C(O), NR4SO,
NR4SO2, NR4C(O)NH, NR4C(S)N11, C(O)NR4, C(S)NR4, NR4PO or
NRAPCOPLYRo{S IaHTEBRFY Broup consisting of alkyl, a
carbocycle or a heterocycle each of which is optionally substituted with
hydﬁ xyl, halogen, amino, carboxyl, amiding, guanidino, carbonyl, nitro,
cya ?"‘, 4y ,031?&?% ﬁ% Oa kﬁ?%ﬁ#o%ﬁ @Slﬁﬁ%, alkoxy, 10 akylthio,
carbamoyl, aeylamino, suffamoyl, sulfonamide, a carbocycle or a
hetgfacycie, whesein said amiag, Rnidinonaliyls agyl sulfonyl, sulfinyl,
alkoxy, alkylthio, carhamoyl, acylamino, sulfamoyl, sulfonamide,
carbocycle and heterocycle substituent is optionally substituted with,
halagerohaleakyf bydroxykhcarbrx Feathenyl, @ran amino, alkyl,
alkoxy, acyl, sulfonyl, sulfinyl, 15 phosphinate, carbocycle or heterocycle

that is optionally substituted with
The compound of claim 1, wherein m is 0.

MCSLLP

The compound claim 1, wherein R, is selected from the group consisting of formula Ila -

Ilo:

(R)o <R6\>o
= A
—(Reo | ) Ex
N NN W
Ila 1Ib Iic
—_(Re)
(Re)e (Re)o o X
pelvelNes
e Z 0 NS 0 W
11d Tle 1f
(Rs)o (Rs)o (R6)o
AN A\ A
L N |
H H
g 1Th i
(R6)o
(Re)o P
0 2 A
R N /\/\w '\1 A
0l _y P N
11j Tk 1
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hydroxyl, carboxyl, carbonyl, amino, halogen, haloalkyl, alkyl, alkoxy,
alkylthio, sulfonyl, sulfinyl, acyl, a carbocycle or a heterocycle; R3 is H or
methyl; R4 is H or alkyl; 20 inis 0-3; R8 is halogen. 30. The compound of
claim 29 wherein R8 is Cl and R3 is H. 25 31. The compound of claim 29
or 2 wherein X is NR4C(0O). 32. The compound of claim 31 wherein R4 is
H. 33_. The}g;_{n ound of claim 2@?87 31 where , IS substituted phenyl or

substituted 30 34. The, ompound of c /33 wherein said
substitated nyI or pyrid IR g}oup compris EN R253 N4CSLLP 35.
The compo d of claim 1, Nhe formula C HN- Ci M S-0 e 36.
A compound of formula To' 5Ra Rs)M N it X~~B '(R8~)n Ib’
IIm IIn 1o
wherein

MCSLLP

W is O, S or NR; wherein R; is H, alkyl, acyl, a carbocycle or a heterocycle wherein said

alkyl carbocycle and heterocycle are each optionally substituted with 1-3 amino,

halogen, hydroxy! and haloalkyl;

Rg 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.
The compound of claim 12, wherein R, is the group of formula Ila.

The compound of claim 13, wherein R¢ is alkoxy and o is 1 or 2.

OMe OMe OMe OMe

©/0Me OMe OMe
OMe

Ia! Ta? 11a® 1Iat Ila’

OMe

250

The compound of claim 13, wherein R is selected from the group of formula Ila' - 11a**:

OMe



wherein 10 X is alkylene, NR4C(O), NR4C(S), N(C(O)R;)C(O), NR4SO,
NR4S0O2, NR4AC(O)NH, NR4C(S)NH, C(O)NR4, C(S)NR4, NR4PO or
NR4PO(OH); R3 is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy,
alkoxycarbonyl, carbamoyl, alkylsulfide, sulfinyl, sulfonyl, a carbocycle or
a heterocycle wherein €ach alkyl, acyl, alkoxy, alkoxycarbony|

ideAsulfi®Miesulfopyth~15-€&Fbocyclessnd tie Brocyefens
@ ydroxyl, ,n, amino, r alkyl, ac @]
i3:+1 or allcyl"m¥s0-3¢tland 20 wheérein ring B 182 "NO,

carbocycale or heterocycle, and each R, is independently hydroxyl,
halogen, amino, carboxyl,-amidino, guagjdino, carbonyl, pitro, cyano, yj,to
acyl, alkyl, haloalkyl, sulfonyl, sulfinyl, alkoxy, akylthio, carbamoyl,
acylamino, sulfamoyl, sulfonamide, a carbocycle or a heterocycle; wherein
said amino, 25 amidino, alkyl, acyl, sulfonyl, sulfinyl, alkoxy, alkylthio,
carbamoyl, acylamino, sulfamoyl, 254 MCSLLP sulfonamide, carbocycle

and heterocycle substituent is optionally substituted with, |halogen,
haloaky¥ hydroxyl, carbgxy carbo(ﬁ&/, ¥ an i 7

squonI, phos, carbocy @
subsfituted witbphydroxyfsearboxyl, ca ,

alkyl, alkoxy, allcylthio, sulfonyl, 5 sulfinyl;acyl, a earboeycle or a
heterocyﬁlae; 0is0-3;Rsi Q@Iogen. 37. The compound of;glaim 36
wherein ring B-(R6), is substituted phenyllor substituted 10 pyridine. 38.
The compound of claim 37 wherein said substituted phenyl or pyridine

comprises -S02-. 39. The compound of claim 1 wherein R is H or methyl,

Y is a bond, ring A is o-chlor(fphenyl,
cl
d > O . ¢
e N Cl NHAC

MCSLLP

[1a®

Ila'® Ital” Ia'® a!? a2l
NH(CHz)sNH, CF3
f - OEt
7 ',’/Q\NOZ o : :N02 -~ 7 CF3
NO,

I1a?! Ta%? a2 1224 [1a%s

OMe
T1a?6 2%’ I1a%
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16.

17.

18.

19.

20,

21.

22.

23.

24,

25.

26.

27.

28.

29.

15 X is -NHC(O)-, and R, is substituted phenyl or substituted pyridyl. 40.
The compound of claim 39 wherein said R, substituted pheny! or pyridyl
comprises -SO2-, 41. The compound of claim 1, wherein Y is a bond, ring
A is o-chlorophenyl, X is -NHC(O)-, 20 and R, is substituted phenyl or
subBtitutetppyritlyf, ahiciBpheergimAdspyridyl &, 4ftoups comprise -SO2-.
42. A composition comprising a compound of claim 1, 29 and 36 and a
pharmaceutically acceptable carrier, 25 43. Use of a compound of any of
claifé §o8PRbPiR M AAUMAELEIR it fifelicament for treating cancer in
a mammal. 44. Use of claim 43, wherein said cancer is basal cell

carqggmgf ml%gulfl%ggﬁgm\% Jangy asttéglor 3rOPadenocarcmoma, small-cull

e
1 (8] .
lung carcinoma, bréast catcinoma, rhabdomyosarcoma, oesophageal

cancer, stomach cancer, hiliary tract cancer. 45. Use of a compound of

anygf claipsuddertifanthenmanuasctre of a medicament for inhibiting
angiogenesis in a mammal, 35 255 MCSLLP 46. Use of a compound of

any of claims | to 41 for the manufacture of a medicament for inhibiting
hedgehagnpaihivalc signalwighinadcalINRLC(@)yprocess for preparing a
compound of formula Ib” 5 ClI (R3)mjY HN/ (R6)o Ib" wherein ring B is

a carbocycle or heterocycle;
The compound of claim 12, wherein R, is the group of formula IIb.

The compound of claim 21, wherein R is alkyl or haloalkyl.

The compound of claim 21, wherein R, is the group of formula IIb’

SN CF;

_N
ICY
The compound of claim 21, wherein A is ring A' or A%,
The compound of claim 21, wherein A is ring A”.
The compound of claim 21, wherein R; is H, Me or F.
The compound of claim 21, wherein Rj is H.
The compound of claim 21, wherein X is NR4C(O).

A compound of formula Ib

252
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30.

31.

32.

33.

34.

10 R3 is halogen, hydroxyl, carboxyl, alkyl, aryl, alkoxy, alkoxycarbonyl,
carbamoyl, a.lkylsulfide, alkylsulfinyl, alkylsulfonyl, a earbocycle or a

heterocycle wherein each alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl, MCSLLP

alkylsulfide, alkylsulfinyl, alkylsulfonyl, carbocycle and heterocycle is
optionally substituted with hydrox %y, amino, nitro, alkyl, acyl,
alkylsulfony! or alkoxy; 15 R,(ﬁr?)@-a_h JZX Is independently hydroxyl,

lkyl, sulfonyl, alkylsulfonyl,
famine, alkylsulfamoyl,
alkylsulfonamide, a carbocycle or a heterocycle; wherein said amino,
alkyl, carbonyl, acyl, sulfonyl, alkylsulfonyl, all&sulfinyl, alkoxy,
alkylcarbamoyl, alkanoylamine, alkylsglfamoyl, alkylsulfonamide, 20
carbocycle and heterocycle substituent is optionally substituted with
amino, halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that is
optwhatin substituted with hydroxyl, amino, halogen, haloalkyl, alkyl,
alkqxy: or - 0 IR-3; ' e I8
Teag R T M L B O FEL KR riggom
wherein QN&EL BN ¢ RitRa Eé%guw(?o? BYOBLE N 02 5 (b)
whetein deliscBa, #6 GhEf gteuyelshascamposng,of torsudlakchr (RB)etekddidNbach of

which is optionally substituted with hydroxyl, halogen, amino, carboxyl, amidino,

guanidino, carbonyl, nitro, cyano, acyl, alkyl, haloalkyl, sulfonyl, sulfinyl, alkoxy,
akylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide, a carbocycle or a
heterocycle; wherein said amino, amidino, alkyl, acyl, sulfonyl, sulfinyl, alkoxy,
alkylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide, carbocycle and
heterocycle substituent is optionally substituted with, halogen, haloaky!, 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 H or methyl;

Ry is H or alkyl;

m is 0-3;

Rs is halogen.

The compound of claim 29 wherein Rg is Cl and Rz is H.

The compound of claim 29 or 2 wherein X is NR4C(O).

The compound of claim 31 wherein Ry is H.

The compound of claim 29 or 31 wherein R; is substituted phenyl or substituted pyridyl.

The compound of claim 33 wherein said substituted phenyl or pyridyl R; group comprises
-SO;-.
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Y NO2 (c) - reducing said compound of formula (c) to give a compound

of formula (d) Ra) Cli 10 NH2 (d) - and reacting said compound of

formula (d) with a compound of formula (e) Q' (R6)a 15 (e) wherein Q'is ycsLLP
halogen, OH, OR wherein R is an activating group; to yield said

10

15

20

25

35.

36.

coriipoundp@fnfdpiuiianib! h@Mm2Fr formula

Cl

\_ ¢ \_7
HN

Cl

A compound of formula Ib’

R oS Rs
( B)m k P
' N

(Re)o
Ib’

wherein

X is alkylene, NR4C(0O), NR,C(S), N(C(O)R;)C(O), NR4SO, NR4SO,, NR4C(O)NH,
NR4C(S)NH, C(O)NRy4, C(S)NR4, NR4PO or NR,PO(OH);

R; is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl,
alkylsulfide, sulfinyl, sulfonyl, a carbocycle or a heterocycle wherein each alkyl,
acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsulfide, sulfinyl, sulfonyl,
carbocycle and heterocycle is optionally substituted with hydroxyl, halogen,
amino, nitro, alkyl, acyl, sulfonyl or alkoxy;

R4 is H or alkyl;

m is 0-3;

and

wherein

ring B is a carbocycle or heterocycle, and each

Rs is independently hydroxyl, halogen, amino, carboxyl, amidino, guanidino, carbonyl,

nitro, cyano, acyl, alkyl, haloalkyl, sulfonyl, sulfinyl, alkoxy, akylthio, carbamoyl,

acylamino, sulfamoyl, sulfonamide, a carbocycle or a heterocycle; wherein said amino,

amidino, alkyl, acyl, sulfonyl, sulfinyl, alkoxy, alkylthio, carbamoyl, acylamino, sulfamoyl,

254
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35

37.

38.

39.

40.

41.

42.

43,

44,

45.

MCSLLP

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;

o is 0-3;

Rs is halogen.

The compound of claim 36 wherein ring B-(Rg), is substituted phenyl or substituted
pyridine.

The compound of claim 37 wherein said substituted phenyl or pyridine comprises —SO»-.

The compound of claim 1 wherein R; is H or methyl, Y is a bond, ring A is o-chlorophenyl,

X is -NHC(0O)-, and R, is substituted phenyl or substituted pyridyl.

The compound of claim 39 wherein said R; substituted phenyl or pyridyl comprises —SO,-.
The compound of claim 1, wherein Y is a bond, ring A is o-chlorophenyl, X is -NHC(O)-,
and R, is substituted phenyl or substituted pyridyl, which phenyl and pyridyl R, groups

comprise —SO,-.

A composition comprising a compound of claim 1, 29 and 36 and a pharmaceutically

acceptable carrier.

Use of a compound of any of claims 1 to 41 for the manufacture of a medicament for

treating cancer in a mammal.
Use of claim 43, wherein said cancer is basal cell carcinoma, medullablastoma, pancreatic
adenocarcinoma, small-cell lung carcinoma, breast carcinoma, rhabdomyosarcoma,

oesophageal cancer, stomach cancer, biliary tract cancer.

Use of a compound of any of claims 1 to 41 for the manufacture of a medicament for

inhibiting angiogenesis in a mammal.
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46, Use of a compound of any of claims 1 to 41 for the manufacture of a medicament for

inhibiting hedgehog pathway signalling in a cell.

47. A process for preparing a compound of formula Ib”’
= Ci
(Rs)m—K\ |
N
O

"7

(Re)o
Ib’ s

wherein

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,

halogen, amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy;

R¢ in each instance is independently hydroxyl, halogen, amino, carbonyl, nitro, cyano,

acyl, alkyl, sulfonyl, alkylsulfonyl, alkylsulfinyl,

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;

o is 0-3; and

m is 0-3;

said process comprising

-reacting a compound of formula (a)
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NO,
5 (b)
wherein L is Br, 1 or OTT; to yield a compound of formula (c);
= of
Ra)ms |
N
NO,
(©)
- reducing said compound of formula (¢) to give a compound of formula (d)
= Cl
Ro)m- |
k\N
10 NH,
(d)

- and reacting said compound of formula (d) with a compound of formula (e)

O
Q| LE
(Re)o
15 (e)
wherein Q’ is halogen, OH, OR wherein R is an activating group; to yield said compound

of formula Ib*’.

20
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