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WO 2006/028958PCT/US2005/031284 10 PYRIDYL INHIBITORS OF
woHBRE@EIHKOG SIGNALLING  This application claims prigdty/ts2005/031284
provisional patent application 60/607,367 filed on 02 September 152004.
FIELD OF THE INVENTION The present invention relates to organic
. compounds useful for therapy and/or prophylaxis in a 20mammal, 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
25Hedgehog (11h) 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 ortholoas 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 Indiapfi99eRegHbrd Bisdameliad ingiana deneiopment

during embryogenesis and in bone formation in the adult; and, Sonic

hedgehog (SHE) is expressed.at high Ie els.i ln {Ig@ termb
gfa% Bf%’@?@iﬁﬁ?ﬁ@@&%@%ﬁ’eﬁ%@m RTiide] 1e0>1(1p g@%%%?)f}z%% wel %%psem .
oplc expression of SHE in transgenic animals have shown that SHh

%E%SO% %Wonal tube patterning (Echeiard et al., supra.;
I 47-56 (1995); Marti et al., Nature 375: 322-5 35
(1995); Krauss et al., CeII 75, 1432-44 (1993); Rlddle et al., Cell 75: .
Tﬂé%ﬁesk@t @Q%MWh@bgamm&s&aggﬁ)tms@wprwéuﬂpe;ﬁ in 2
e

auSs 431 44 (1993); Laufer et al., -1003
uéﬂ_@gm)%@mﬁt@t(ﬁéﬁpﬁﬁﬁ@@é@f@? @%R?ﬁﬁénddﬁﬁl?@nﬁ%‘ 8 Z?SQS
Johnson et al., Cell 79: 1165- 73 (1994)), lungs (Bellusci et al., Develop.

) m et al., Science 276: WO

U 84 817 21 (1997)). Likewise, IHh and

DHh are involved in bone, gut and germinal cell development (Apelqvist et

al, Cur, Biol. 7; 801-4 (199 et at..Dev, g

FEA5G GOt B b o SO A ot gl polaricy gnc

Delrelb et kP 98168 TAID95) ot anebHRI syvithe Bise Pigd 4 % 267282

EI\S;@% pr?&'%%%&ﬁf@é@ﬁ% ﬁl@&dﬂﬁ@@h@&%@tmﬂﬁ qﬁa&ag@iyﬁlﬁﬁ) av20 kBaidentified
terminal fragment that js respqnsjble for normal he Si

taeﬁ%fynaﬂae&%arem%‘:‘d@ﬁﬁﬁqf F{ggalrlr(gen Tlsl%%e%%l‘%glh ?@%Qs expressed

pRItQRIDCRSHgsastivit mmmmmevme@mnhmﬁagmém faccgnjirgaeeirrd brman;

crﬁgllleﬁt% Lgno )(lrsefﬁwg)lgedeihaigoﬁlgﬁll%ﬁﬂﬁﬁﬁﬁé Mog’bﬁ&@ and in bone
mcrot DE 1995), Mot. Cell Bjal. 15, 2.2%?1}?%1

farm@ggg) N%lﬁé]“g 3‘11;153, Spyig é%d_ggg@)(%% W’é@‘fﬁﬁ?ﬁ é%?lev he oto%xord and

men C onsists 0
it @&t@@ﬂdﬁﬁ&@i&iﬁ@ RAHOT efrtireod IHengttexrenursey sequdhtcegidictpxpression

g%%ﬁl '&gsr,% tnr:‘n %—163‘8% a%t Seaie e @fﬂep Igﬁg/r %l@riﬁtﬁegréﬁimﬂ%'%attemmg

clence 274, 255- 258; Porter, LA., et é‘ %% 1205
<@é4b1861 Qtlawur@mr@&@rb%ém&@gtﬁén TaTe S ENIBINBE tHrerlis Sl
losalization.okthe, bedgshngsign@bes); Riddle et al., Cell 75: 1401-16 (1993); Roelink et

al, Cell 81:445-55 (1995); Hynes et al., Neuron 19: 1526 (1997)). Hh also plays 2 role in the
k 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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15At the cell surface, the Efti signal is thought to be relayed by the 12
transmembrane domain protein Patched (Ptc) (Hooper and Scott, Cell 59:
WOEPeAB85889): Nakano et al., Nature 341: 508- 13 (1989)PAfd {t1a05/031284
0-protein-coupled-like receptor Smoothened (Smo) (Alcedo et al., Cell 86:
- 82221232919 I6ikevdse,dBh ddéUNIEE arednvigirerin, tdatuget 382 p&difndStll development
R0: Both aepetigand hischemion! eiddance SHPPRY aleqeRtar Bogel ooy,

(vy ere Ptc and Smo are part of a multicomponent 20 receptor complex
Ritsnahsifl St Mt 818785 8L 8% Y1G561s Kidhgd st S rehddte S8 a5
(1996); Stone et al., Nature 384: 129-34 (1996)). Upon binding of Ml to

Ptc, the normal inhibitory effect of PM on Sine is relieved, allowing Smo to
transduce the 1l signal across the plasma membrane. However, the exact
HesenaRisin DYheae me tokbb RS Jeavin el peisaptcairlyiceindfiens. yields
25 DhesignalingoassadeiniaiechdySmasasulteipact vakanmelGRity; and a 25

arﬁ—(f\g%tfr?ari' itia C%’éx?t tlﬂgtt itsr?epssmc% ) Ifn}"oalgpoe Q(lsje%lselusa\c,:\lchvel eigh\%%{ic(:\l? Hitgq\lhterminal
ranscription o?%argef genes.@]ll:g as been Shown to hfiuence
freamsetijstronipgaRe patohasriomibnorsydhen &S FicehriéPPipPrieacndgbtilas- 1536;
Beadhaak Aoap éntzjl«,aagiﬁ @lxrm.%%etigj?fmont,_rmﬂmbzliaalﬁfs}tjfwgyt ACYYID5INature 374,
q r er.c ar ifferentiation and.organ formatign.
Aol SeRuADr S PR GRS pATUAg A ACUBLIeH i il
mealigpraisaisndn yeirticelpithosebirhasspeipc sKirpetidhn deghsters e fsg-terminus
(@BBIRUEREe SIS AT 8 R0RHEN Jor, this i9 thabiildpathway 1ag feseshayn1.34),
égorle é’rlﬁt& 1?%” roliferation.jin adu tg\Rl:%la tiv?tiotn of P?nﬁs din\]golved i? cell
CyCFe S8 giugation s 1esponsibie, for e localization of the hedgehog signal,
2006/028958PCT/US2005/031284 which is involved in GI-S transition.
Also, SW) blocks cell-cycle arrest mediated by p21, an inhibitor of eyelin

g@ﬁ@r}g@%@@%-ﬁbﬁgﬁ%@r&g@ﬂm% iRie %ﬁ@ $aNGRLRYmbrane domain
mducmqﬁcomé%onents in the EGER Hathway F, Her2) involved in

G
R S050 RS0 PR LT ot i S o TR 1 g 341 505-
pPathegysidvibly Sebinteinginglendiis rdcopsrdiantEon] huialicnsdin Bthe, Rl 86:
%B%gﬁNé; MBHeen: i@&nﬁ&ﬁgli%@%ﬂ%ﬁ&%ﬁb%@%@%&%&' P@\%ﬁ;ﬁ%ﬁ{%@%ﬁc and

_ ), a hereditary disease characterized by multiple basa .
Y SR E WP RS S LTS BRSh IOBT BVt Tt d thotisarraRist Qs el ippmponent
rasgoeiatechwithiGhdarge Sententagesdf sparadicdonsealhagl easinomae 384; 176-9

Iss{Ghidarpb e1al., Ga eareh 56: 4599-6Q1, (1996); ., . 8
TSGR ok o el 0 290

Gailani et al., Nature Genet. 14: 7 [996 ne
irhgoisyy SERH<SIT it o Seie rilie vorp aleEBs A1 90 6y tthe Abtsignal across the

slaneefidi®fnd6 HGZR W kingnetiahisABy FhidhMe a6k 8o 240ity still has
}(élt%gglg)ﬂ[ﬁ%?sdof Pic function is thought to cause an uncontrolled Smo
signaling in basal cell carcinoma. Similarly, activating Smo mutations have
been identified in sporadic BCC tumors (Xie et al., Nature 391: 90-2
(1998)), emphasizing the role of Sinn as the signaling subunit in the
TREQRIONIGE BRIGNJ QhBIER- t)5 MeyiRusHnkibiters @f:nedeehos SIPAlINGactors that
havF been in est%f':\t%d ﬁuch as Céclqpamln‘e _a natural alkaloid _hat has

- [

EEREROMWR 1 S CHlioEy 8 B B ARE I A e BT ftosiujfies been shown

8 Ql@nGyiciopairtine ¢5 Be hethedtdnnhitits Sink dyPirdihitd its a negative feedback
iBeptalelieal bundig i asicolinambesm showniig, ”E(i B?é%%‘%op ?R‘ﬁéy cellular

downstream from Sine by activating protein kinase A whic

STARO® A 2SR RER R Btor S THARERAS s L s RaRRe S §itingh g&dway are
apehiethe mibnypdignasidghéreppetinelinstboneed for petentiahibiorsetihes well as

ﬁ%@%@ﬂ:@g Si&%aQﬂQaRQI&W ‘f‘bY ' 19 %Mﬁﬁl\—(lhoﬂétﬂ-\?@ Hgsy Ee’é'x?_'s@%h” 3 nr%gulate cell

aspect of the present inventionis provided novel iedgehog inhibitors
By ﬁ‘@ttﬂblaéﬁ@%i’?foﬁﬁi‘(ﬂaf)(&?f genes involved in cell cycle progression such as cyclin D
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ORa)rn Y ORA wherein WO 2006/028958PCDUS2005/031284 A is a

carbocycle or heterocycle; X is alkylene, NR4C(0), NR4C(S),
WOREOPRE(0), NR4SO, NR4S02, NILAC(0)NEI, NR4C(S)12LT/USTOMRE 84

C(S)NR4, NR4PO or NR4PO(0I4); Y is absent, CIIR4, 0, S, SO, SO2 or

wi}ﬁl i Rlénaelgctadsremstheng AW ConRistiRg: Q!‘eﬂlky&;@;mm%@@@w p2l an
tero cIe each of which is op nally substé{ uted wlt?1 oxyI ha
ﬁ,&/ }¥ mducmg

ﬂr © %%@ﬁp‘?ﬁ?ﬁ? SPRRSacP RETBLNEYT, HIRVTE RBASTAIRY nf;feny
kawfﬂﬁkﬂieﬂmﬂwaik@@mealkWSuIf.ambayauan@y edkerramidesnts in

th@ ﬁﬁ&o@:ﬁé‘?ﬁ L 2RBRRO CYEIR W RN 521k 3B RIIGY s hunction mutations in
allc-ylsulfonyl, alkylsulfl l, alko , allcylcarbamoyl, alkanoylamine, 10

the I SBARS 1R, DAy . ﬁ%ﬁ?d@a SR SR PN St Sy M LBt RENS- 2
hésdiptipdaiyssubstitttecbdvith awdtindg hatdgei, daycdnomyk, GaEony[Dpsfanctional Pic

&@rfaaﬁye % 1§ QKb gﬁ%@&éﬁ%@smm QRtioRally W&zgé%@ ge;&a&a/ggmgn carcinoma

amino, aogen haloalkyl, alkyl, alkoxy or ac

s halogen, hydro
RS R RS o AP b AR VAPOR dF OO, Febgsire Geret.
1amsrs, (0996); Bkl ceaty|Calkgds 8ifohy I Hoalkikys IR &3, iSdimkagya; 1668-71 (1996);

f{?n“% t%/ EARR, alkylsgeyl, %’f&&?ﬁ%’e@%%&cﬁr%}"a‘éﬁép'm%'a(1997)) Loss

ylst |de alkylsulflnyl alicylsulfonyl, a ¢arhocycle or a heteroc
ofuPErSIRCESIIS AMNEHCHL calRDR), HRRRRO ST, L dy1 o3 w@&m&r&mm&
satlytsylfinlaalicgisu fanylinarheeyelemanehhitie rocygledscoptionathers (Xie et al,

b t | |
éeg )%B;‘i g%%R\%IIIS I%}Sg W%Hasx% gg%[[b %leIQPSHH:@S %é( ¥lm§a‘f>ﬁg Q’H&ﬂﬁyﬁpﬁx«% Iggeptor

complex for SHh.

Various inhibitors of hedgehog signaling have been investigated such as Cyclopamine, a natural
alkaloid that has been shown to arrest cell cycle at GO-G1 and to induce apoptosis in 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 ()

wherein
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n is 0-3; and salts and solvates thereof. In another aspect of the invention,
there are provided compositions comprising compounds of formula | and a

wocanigesgituent or excipient hi another aspect of the inventiRei] AF3pe51831284

provided a method for treating cancer comprising administering an

effectlve amount of a compound of formula Ito a mammal in need thereof
TATIEASS

és()al?ﬁaraﬁ%%%r aé%%rgt of the invention, there is provided a method fo

Xisrrlbitiens. WWW@{%@W@@M§m@%ﬁ%c%%9%m%sm
a compopd, & formulsnt,poB-anttteoaspect of the invention, there is
prowded egu?sd glg Q’ atl a disease or condition 35associated with

%ﬁ[{]@ signaling i in & mammal comprising administering to said

Rmamnwhfnoeffémmmmﬁt@g AR SRR YTRIpALhpieRyple cach of which is

thOGéB%&?ﬁ@PEbHé%@WM@f&@% ,IRRROthakASPeabeaitryention acyl, alkyl,
ere are Vi es g com of.th

DET/Qﬁ_‘EC‘%y q’igf |i1 g?%@pg Faéﬁﬁ}é r@@ﬁ{%ﬁﬁ)‘f@’ﬁggmoylmnme,
"AcylilkyGatsrrarbbniyhortaiting substitlerpiraphesesstybyhpein said amino,
formy} 'p(%ﬁ in,whicheia s Huglkulsaycarbeeygle aeiaraeyale. alkanoylamine,

cav it sl el st D
groupsiiscietevalicamdy, (eigzaceryipxakoprfenyl loeazexpl oxsidor heterocycle that is
hetergﬁ’tﬁ@{iﬂy substituted with hydroxyl, amino, halogen, haloalkyl, alkyl, alkoxy or acyl;

R, is halogen, hydroxyl, alkyl, acyl or alkoxy each optionally substituted with hydroxyl, halogen,
amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy;

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 atkoxy;

R, is H or alkyl;

m is O-3;

n is 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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"Alkyl" means a branched or unbranched, saturated or unsaturated (Le.
alkenyl, alkynyl) aliphatic hydrocarbon group, having up to 12 carbon

WO atosresaasiess otherwise specified. When used as part 15 BEGASEMET (&l
for example "allcylamine”, the alkyl portion is preferably a saturated
hydrocarbon chain, however also includes unsaturated hydrocarbon

carbon chains such as "alkenylamino alk mrn
ds of th
In apqlbsfiteessih e MYALRY gl%(?f)eF?rgﬁ% FGPOUE W w%uerer i Compoun s on e

inveibacycle-alkyl or heterocycle-alkyl. Examples of preferred aIkyI groups
include methyl, ethyl, npropyl, isopropyl, n-butyl, iso-butyl, sec-butyl,
tert-butyl, n-pentyl, 2-methylbutyl, 2,2- 20 dimethylpropy1, n-hexyl,
2-methylpentyl, 2,2-dimethylbutyl, n-heptyl, 3-heptyl, 2-methylbexyl, and

prtherike ThecermsoioteTHKYREFRBEREMBAREMENIS of | to 4 carbon
atoms" are synonymous and used interchangeably to mean methyl, ethyl,

“Atl,ypx%]?é{% ':§9%B%B¥! cgﬂf&lﬁﬁfé)mnkewwre‘é@ﬁeblﬂyllﬁrfb:lﬁuﬂyl -CUDRSH which R is
specified, substituted, a a i
’tﬂr‘é‘e DTSR ATESH ?%1/ 0050 ebélu he same ‘?Sg heren? be. Sg{y&med ik

Examp les
wiefdnenabiiye siostifutetbaiiy, agﬁd@t@somele des, mﬁeﬁr@%ﬁl%néaykﬁmm include

& Qg%rléeﬁmm%% %é@%&ﬂrg%xmewmwwloxymethyl
propionyloxymethyl, aminornethyl, carboxymethyl, carboxyethyl,
carboxypropyl, allcyloxycarbonylmetlwl, allyloxycarbonylaminomethyl,

« Kipybamemyd @xymelhylomeithoxymhetiyktet moxysaemapd @r@ue&s@w{erwpyl) aliphatic

Cet |G thyl bedaimatbybdrifleoravetiybd as part
hygr?'ucm r%ﬁggy gégé’(%%]rﬁoﬁr%%rﬁ%%%ﬁgm%mo iSO ?J)%ib S%U ted 1 Ca:; on
Of@mW&W@ﬁd#MWQOT & ARG PGFOh* ‘ge baesgu sted vy

crwrthh@waﬁaemi@gmupnﬁmmIbgimcdﬂm ca;btmprmwm@thw “alkenylamino” and
SV%Pab“}X"”emX xgqr\éﬁ&%grﬁwm&@ax and ﬁi%@%ylglﬁﬁhwg&upm as welbiky!,

e correspondi but pent

0
ot R o laFe\%rﬂ%?éi?éafmm é,@y%ﬁﬂ H%Re me‘lhr} ethyl, o-
px%raﬂst"ibﬁsﬁm thek&@sme Wﬁ@ﬂlteﬂi@ba@l;heefs{bbsrﬂttutephﬂﬁscmﬂhylbutyl 2,2

f h X ar
D —

ety e T, Aot bl beffgion “oms” o
stfflaramethylehiosamatybicarbexy metlyy sthsananoptiybopveyL, cyclopropyl, 1-

2006/0 89 8PCT 200 1284 10 l. e
A5 e T o R R, s U, QIS Hay conain on

(i @H|yalky b, Aoy s ativoyens, whirsarRrciBe eeam&@?erelguﬁﬁm@{edof the
Ry %ﬁxﬁﬁé@rgﬁ%m%‘r@W%EM@d RlkydrombotiinRed) ray ps/tageatiiet, fatinmasthyl,

heterocycl referr anticline. is the .grou carboxve
O ) TP R} A M L o g carboryotisl
cawaﬁpramrne@wmavembmmwpemwaawlaaﬂw%werér%w gryymethyl,
r&tﬁ&?&%ﬁ%ﬁleéﬁ@@ﬁl@%ﬁfp% mto;f@r%{ﬁo%ﬂé{@ﬁﬁﬂ&@wt%m@ﬂi%@lg bromomethyl,
benzyl) or'a heterocycle- substrtu e}lkgléﬁ ahenr_ng tw?amlgo 1S£mepyl)
1?6@‘3?% b wWitH BB PP P SRS Y wh pen ’
cmwmmﬂwmwamecﬂumkyl mn@mryemrﬁ@gtwe%m%ﬁa@wole group.
:g ﬁ% lamins. rXﬂ&ﬁUﬁﬁm@ﬂ@b"@}IEwﬂ@wyﬁﬁ@dﬂﬁylafela%&ﬂ%si@naliﬁwamkrlexyrmemyr
cular secondary and tertiary amines are meth th N, pooforred
ey RS a5 P BiSSERRSHRS, 15 ﬁ hyﬁi?ﬁrﬁ B%hz¥ r’[r] m%ychfljfhnrne
sdigthytanaings diprapylarningyimeedisotrmipytam restiniel - Peoteatipgstituents
%u psu% nyﬁgcga%giﬂlgﬁf’eéx%&g. aEQQﬁiM@éiMPtﬁg 16 GRAUPS SN B Ynclude groups

such as hydroxymethyl, protected hydroxymethyl (e.g. tetrahydropyranyloxymethyl),

acetoxymethyl, carbamoyloxymethyl, triffuoromethyl, chloromethyl, carboxymethyl, bromomethyl
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to block or protect an amino group while reactions are carried out on other
functional groups on the compound. Examples of such protecting groups
Warighedes8atbamates, amides, allcyl and aryl 20 groups, imiBES/E3WWREIBEE4
many N-heteroatom derivatives which can be removed to regenerate the
angqédgqxge@%ine group. Preferred amino protecting groups are Boc, Fmoc
and az. Further examples of these groups are found in T. W. Greene and
P. G. M. Wuts, "Protective Groups in Organic Synthesis", 2" ed., John
“AMiliye& Bonsiding idew Mo ekoul YCRBDMRRapterin cachifais| gi¢ependently I, OH,
21KPTOLRGHYVE SLOMBS, i OL9aRif GREMIS N body . MhstVeiarairy g aPleRksRycle-
ress, New York, NY, 25 1973, Chapter 5, and T.W. Greene, "Protective
SucFd HOvARTE ByFHESRE DBHT ALY S Sond RESTYSHE OB o
-CTRentam. "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 30 .
“Aarsee]” eV ﬂﬁ’é“ﬁ@irﬁﬁef%@arﬁ%ﬂ%ﬁ‘%&%é@%ﬂ%ﬁ% SN SSu m_lggr%l% Amines
wiasignatedindpptadtdigasien atoniscpiyl groupsincludetphervd, (vaphtiggaryl),
biphenyl ant I ' 1€ S o R
s T R N
eioaPe does et @itosAN Fi0a) oMy e St dRrprgifipgeycle. Farticular
s&ddhstituied anddentiesa phanyhgraiploraiytgroumisabittyitednstabnimine
axtl\élodiéparl elhlfrgrlfgoﬁ’gr\{% lr'lcstc] %ﬁd;cl{r';’ailiastgtria}i%mt'g%e%@ﬂ%h%ﬁ@; ethylamine,
unless otherwise specified, from halogen (F, Cl, Br, 1), hydroxy, protected |
pmmgrxecyéml;om@}iawr(héwé%wﬁ?p|eb@ﬁé@}‘aﬁ<yr?)¥%ﬂ%%r eSigHyfmine,
dGkGH Ak §isVp20RBI928958PCULTS2005/031284 benzyloxy,
carboxy, protected carboxy, carboxymethyl, protected carboxymethyl,
hydroxymethyl, protected hydroxymethyl, aminornethyl, protected
“Aminoneieyha giuptepiselyIcTaIR YRERIN 67 RS A IR HOHDI SRRl employed
) Q@QGVEB%@&%'HN&Y@W i@@uﬁ%ﬁf/@fe}éﬁﬁdaﬁfﬁé carether gradps spedifietgroups on
One or more methyne (CH) and/or methylene (042) groups in thes
e, BURRIENts ﬁ&?ﬁ? & rﬁ“%% Robsttaed L\/yf}?tﬁngal&g?ncl agr’aénr%%sﬁ gnsﬁttifgfégékyl and aryl
aenetouizsoverdample i dbteatarndedumisatutbighsise iy remeTad s esgigante the

aggéém}ﬁaﬁﬁt%@mfﬁe%@i&%@)@k&whﬁ%@um.%@-gcih&h?r@mwﬁmyl, Further
-dbromopnenyl, 4--chior n -dicnioro I, £,250ICIUOr en .
R S A
QgudittprieptieaYled-biioMiky fudrep Benyier-HlodrdPhdAYL ahepthe’liReHaslam,

¢ 9&9&\@&%@@%@5@@%@1@9@ susShya A oAQe, mvdroxyph ey, New York, NY,
3-hydroxyphenyl, 2.4-dihydroxyphe rotected-h ti

X nyl, the -hydroxy derivati
TR e FEn TNt SR B BP 4 OBy iy Ty and
yanNpRenykgRlotir ekanple,“dayenbdphinyired ©ROwndigowesubstituted
al | gr | -methylphenyl, 2,4- dimethylphenyl,
%‘ﬁ%&%@%ﬁﬁ%ﬁgﬁﬁ%@g%nél, 4-ethylphenyl, 3-(n-propyl)phenyl
and the like; a mono or di(alkoxy)phenyl group, for example,
A 4rdiethmaphenyt, 8 medfaxytd: onbenayloxydheyiik aromatic group whether or
3-methoxy-4-Q- t e - i 3 -
HER N, SR g w o 1
YEATE0BS of ] ERHRSIORH RSN B0 HBb G Rt BB e fyPRraceny, and
{rrotecies carhexy) HheibgThuck4- Crnoxyphenyl’; @ eslesar 1985]). na

di(h hyl)phenyl t d ; .
oAy GRS AT SRE! 8 e

phe

Ph@fﬁégmuz@éﬁ{ah@rﬁwﬁ%mfﬂ@e?@% 8rypitreties EntinbMstypbRehy -3 or 1-4
sibehras -é%ﬁ(éﬂ,qmemyl{)@?a&w%ﬁc&ié&, w&tﬂﬂ@rﬁmi rBefy Jpkdemy); mstected
a mono- or di(N-(methylsulfonylamin enyl.su .
Byt e AR T e gp O i
represents disubstituted phenyl groups @here the substituents are

different, for example, 3-methy1-4-hydroxyphenyl, 3-

ehloro-4-hydroxyphenyl, 2-methoxy-4-bromophenyl,

4-ethyl-2-hydroxyphenyl, 3-hydroxy-4- 25nitrophenyl, ‘
2-hydroxy-4-ohlorophenyl, and the like, as well as trisubstituted phenyl

groups where the substituents are different, for example
2_meaettinyv-A-benzviaovv-AG-methvl crilfonviaminn 2
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substituents are different such as

3-methoxy-4-benzyloxy-5-methyl-6-phonyl sulfonylamino. Substituted
wophesyieseups include 2-chloroplaenyl, 2-aminophenyl, 2- G E3MSIHpL 284

30methoxyphenyl,3-ethoxy-phenyl,4-benzyloxyphenyl,4-methoxyphenyl,3-
be%%gg Hgg@%%?ggﬁg@%@fggéﬁ%?%f?%%@f;g{%)’éﬁmd cz'xrboxymethyl, h)fdroxymethyl,
PRttt m R PBERSSIbxy- BRERTIC e tBRY 4 1-cAfd) g%gmiil)beﬁﬁ%%%}ethyl’
aﬂéy@gﬂt?}??wéﬁﬁbﬂL@@%\ﬂ?ﬂﬂ@xﬁhﬁwb@mmsdﬂfwdmmorihg@m@ayl}éis%%eof other

substitut th any (fo i oL
B T T L —
B O0GHDR#OSBRETIF S008I DB S B Ay ARG B xampls of e fo
“S%%m%%w r:ﬁ@ﬂklaé@i&g sLhstiitent represented Bijhtie)foemutaoup such as 2-

q which R is H, I " rboe -

B
diidtepioytie suberbes el BT BBy AWHETSRR - T Esgenyh -chioro-t-
ﬂ&ﬁ@@&)ﬂ@,@@ﬂl@r@@@{ﬂ%‘ﬁe@d’aiﬁa hen&imdefirlﬁdlﬁm?bam@yﬂgg@upssuch as 4-
hyﬁf?# d ?}S}iasll(,g—léa/ d‘#%%%éﬁfdp&ih]y %B@pﬁé@iﬁﬁ@ H&e%@@ﬁy%&qﬁféﬁ”é‘ﬁ%@fﬂ@reof
anghienyilerainiis Dy arNel i Car SRV g LRiBeR e Fear R P
4-29%96{3’&%9}?%{”'ﬁ@&%fbﬁn){ék(%@e@ip%ﬂszMayni@m@rb@myl)ﬁndinmmyﬁphduﬂa 2.4~

heteroarylaminocarbon Q. pyri minpcar 10" "
dipethy IpGRYip2 1 M@W&lé %??Sao T3 g@%y%%g%%%ﬂg%% I\?V%((egr:ﬁjseg éﬁgﬁgl end the
likepietysima comifiitsoyiokayduetras earseujolonfkfItTbUpPRERs tghow -+
o AN Ry fils g@! tricygligsaliphaticHing hamng34tktaaon ameisaptenyl,  4-

TX
preferably 3 to 7 carbon atoms whjch may be saturated or unsatueated,
AR BRI &7 AT PR Cab s e B ety S E e
neeleprepylpleysiobutvhoeye|diveritylvakmdye GHesegtadretipacarberibeeoup such 4-
c&%%fgféﬁeqlﬁ[e a.%%l%@ r%&%éro@%e%b@ﬂ&%’Ybﬁ@dﬂ%&%ﬂ pyaferyaddiis phenyl such
cyc ohgxyl. Preferred unsatu%ate carb cy les Qre arg tiﬁ e.q. aryl
a@roﬁ&%@iﬁﬁev}ﬁ’ﬁ%%ya@fm@&? m?fstqfiré(ﬁi(leﬁrl SPBEY @%ﬁ” “The terms
deubstinied pashocy cybietsdbstinmedivdrticeyiclechand-(snlpstefiedphenyl or 2,4-
carbacyclo” Wi ified: ;
(protec CYSIOn Qéﬁ%ﬁw, 54 sBeGifiedimeariheasrpRaSIHaskiLieh By 3-(N-
he same substituent the " ' "
methylsulfonyllz:misng)%gl?ensyf‘ S Ego,SEcjhgsgcgrurge‘C‘Isr?llls(i)l/’tlutggopﬂghyl”‘represents disubstituted
phenyl groups where the substituents are different, for example, 3-methyl-4-hydroxyphenyl, 3-

chloro-4-hydroxyphenyl, 2-methoxy-4-bromophenyl, 4-ethyl-2-hydroxypheny!l, 3-hydroxy-4-

~ nitrophenyl, 2-hydroxy-4-chlorophenyl, and the like, as well as trisubstituted 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 pheny! 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-
chloromethyl)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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20"Carboxy-protecting group" as used herein refers to one of the ester

derivatives of the carboxylic acid group commonly employed to block or
wpratectasss carboxylic acid group while reactions are carrieeCammet3ers4

functional groups on the compound. Examples of such carboxylic acid

Rslrelicloile ps. i ) 8 la -
SIS T et . o
f

C(@)&I@qyﬂmérf bg‘nfyﬁ p@ﬁf‘gmét%mﬂ%yl@afarbocycle, a heterocyc){e, carbocycle-
suBBmethylenedioxybe nz ykkengbiydupkibdes dikge thosiybenzisyeny iR, Bl 4tlkoxy,

tramothoxybenzhydn yl such as t- b&étfylll%rt anmyl itk fud
calfWTonyélta? e?rﬁg% m%%éwoxf/tntﬁ 444" t?lmethox;trltylly groups  include

alloypmisasapHesy? -y I(efim e BT ROCBDEPIGm BAVIS P -bhefiaigppinocarbonyl  (e.g.
}@nglgntﬂmwhyl b@tﬁk@’dﬂﬂ@&&y{ﬁiypethy{e Q. benzoylaminocarbony!) a
he&s CPF(('% [f]m?éj ! q hyl "%[;?lgﬁ érlzm %ﬂ%%gae'fs%%éet th%l xhy dnamculax a

enhzy &u o?{ylet cirtn my trimethylsilylmet prop-1-
heBgoayiagiphcargikéeradiatidgarinecabetibs of carboxy-protecting group
employed is not critical so long as the cierivatized carboxylic acid is stable
o the ogdlj;lo of s ubse, nt r a,ctl n(s).on.other positi of t
C%%BP& P’e anﬁa(r}%?r? e rén%ove ithe%aé%??b“? a{t% Sg)%%et \&/l\lll%h?llﬁtn Ssgr%%sil%mmty
intheorapieaietder ofdhesracrebemeloplphaiciariidanpiranthottyisipieatrpati

rifArRARsRrefaatedunolrculieiq sikangpucteophibenhases “smh@g, tithisttmated or
hydroxide or NaOH or reductive c t|o se m[g %élng hbg actlvated
al T 1 include

mﬁ?@f&f%d?ﬁ@é‘ ucht ad AR T ( argh removal conditior’s are also
cﬁ@dpwmowédhmmbmydmmﬁ@mm@ﬂmm@ groupa apgferred are cyclopropyl
alYBRRIQIRGHRY W@r@@%&?&@%ﬁ %JM%QQ@%Q&@Z%M%MG aromatic

dlscussed below.) er arbox lic acid pr tecti rouygps are the
“fly rﬁ@m%aﬁmﬂ& f)? [EnERs i o APt S s
ccbosbeky2pfotesingd D@tlmsmbédim th@@éﬁbﬁhmmrmlobemlaﬂmtmmse specxﬁed
REPHES S .camasale M ERAIQRBLERIACATRON SLaMRSURS FHURRES.

Further éxamples of these groups are found in T. W. Greene and P. G. M

Wuts, 5 "Protective Groups in Organic Synthesis”, 2" ed., John Wiley &
“&mhstswlmxpd%ﬂieg\/gY@tﬂ( NMed1egih chapter, cEtﬂdasﬁardf;ﬁ%t@oIﬁzbe carboxylic
a&{ &@n%( %ﬂ?@ﬁl?&r@im&lﬂm&éwﬁ@%ﬁx 2 AP FHESSDIBHY are

Chapter 5, and T,W. Greene, "Protective Groups in
v@ﬁ@%ﬁﬂi swfh%rsfgm@%h SPMHRS, At NEw PPy O 85T, %Waﬁfﬁ? acid
phviebhigy tegmiprotiacted: catinapenefersimeloarbenay igrop-dulbstityiedapith 2,4-

B %ﬁﬁ) % °V£4Cé”&%¥t l;gﬁo%%ggg gmeﬁm%&ayﬁéﬁ@w%%nmmm@yl 34-

group =N (NH)-NI-fR wherei is H, alkyl, a carbocycle, a

“ﬁ@’(ﬂ?é@fy&{{é{bﬁ‘@é{bocycIé’%@ﬁ’iﬁrted aIkW’ ﬁ‘é‘ﬁ@?@‘é@%@@ﬁbstltute@ a4
t@ﬂ&ﬁht}ﬁ@aéﬁﬂgl&@guamﬂme;gfoup isbiiH-G(NH)HA} 1 2115 " Hetetoryeligl, 4,4’

etggxgtr eltez[%%g“s & h%%e I%heny‘ia’é ?&?I%nmé%ﬁg ?Frpgé/t%}l%methyisﬂyl

Whén used as a rou

ph@m&%&%%@f@ﬂi@h@%@ﬁ“ﬁi@%ﬁ& @ad??% (rresy bethyiidisgnL p-

tJltreMuﬁthﬁyzsatw@&@@h@ﬂmmmyg@11@rwaémﬂh@@mﬁxy&)snmmemynpl op-1-
n arom tic rlngt havi thecpeurr%bcea{wbchatorpesotgnes nated g nerall lXt c oM 1 <o
e%%b"a% 4nrlf)r%g atoms, Sera th& e atoms & on arYé af [éas
lmeahétem@ﬁzq@hm@mhswﬁ@r xggtehl@sg@éreoaﬁd@refe%tw@rtbrmcmnw) on
o%ﬁ%ﬁm& iitd aterReycias UHonYle B RANS Be %ﬁﬂ@fﬁ&w{ﬂ%@%rupﬁng the
'heteroc ?sulfln [" me nsa -SO- h teroc rou Txgucaa}/
SR oo TRUHE 0 1 3 HB0BTe b ard Go8r J. el e S o
@ kz8edou Bﬁt@rtgon@téeanulthebmsogmh @s éammhbxér@aﬂ@ms M%@Haptm; riaflyctive
PRNAIZEH I8 € $nF A2 vARd AN mstagg&ns&%ea@@mrmmqm@uﬁ%lIsémoval

be quaternlzed Preferred non-aromatic heterocycles include morpholin ())/

coud AR NGRS, 5y FBIEhYY 188>{ﬁ‘5?mg3%’f8ﬁ§/?t€i%tﬁ1§ﬁ§%ﬁ?§1 Ayfroxy-protecting
2,3-dihydrofuranyl, 2H-pyranyl, tetrahygropyranyl, thiiranyl, thietanyl,
tetrahydrothietanyl, aziridinyl, azetidinyl, 1-methy1-2- pyrrolyl, piperazinyl

and piperidinyl, A "heterocycloalkyl" group is a heterocycle group as

defined above covalentiy bonded to an alkyl group as defined above.
Preferred 5-membered heterocycles containing a sulfur or oxygen atom

and one to three nitrogen atoms include thiazolyl, 30 in particular
thiazol-2-vv1 and thia7znl-2-v1N-ovide thiadiazol/l in narticiilar
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WO 20061028958PCT/US2005/031284 sulfur or oxygen atom, for

example pyridyl, such as pyrid-2-yl, pyrid-3-yl, and pyrid-4-y1; pyrimidyl,
wopnebaxabdy pyrimid-2-y1 and pyrimicl-4-yb triazinyl, preferB@E/US2005/031284

1,3,4-triazin-2-y1 and 1,3,5-triazin-4-y1; pyridazinyl, in particular

groﬁgfo%%%elgsg%'etlﬁg@ I@erg?eﬂéwhailﬂaﬁynm@kmsrl&kgﬁ&g%&aﬁmnymimﬂe{e .g. methyl,
XI | =)= |
R A R e

S 10r
theowmﬁla&bosmbﬁmuwdm rmxtémeyé%wan@fahhékeewﬁwme@%ﬁ%é aTRoRy Broup

om ’Ebeﬁx?rﬂxém&ﬂﬁf%mﬁ%@lﬁﬁg above can befounsin 3 P. G. M. Wuts,

I‘UC

eimer etal., U.S. Pa nt,,l\l 2,27 Heie oary al
“‘Pméiﬁ“ﬁgé@:“&%lé Qféﬂé‘fﬁ e Vhp%d d‘z %‘%ucﬁeﬁséa e e{r]?)a q\?&/?%gﬁt o
1040) ERipES 50 ANYaENENTEbiepbrethoyalicafmaticiingisystem halinf el Bd,,

Pler}]xum 2L of ﬁé%o%‘?si%at%%w@ﬁ@p@; least oRewingreR, 5“P§}'té@t'1ve Gloups in
mem

ere ring containing from one to, four tero toms.s mm fro M cted
OrgasiDuiieiroden Biyant S Aav cdnd' préféra 1a]?:{[tefea ona " P
caRRIgraatamds Bithogepr tham@sltdandbbohaﬂf@tweibnmmfww@tﬁﬁ‘”én&cﬁﬁlps‘
in the definition are any bicyclic groups where any of the above heteroaryl
rings are fused to a benzene ring. Beteroaryls in whijc H{yﬁo%e nar ol
ycle, a

“Conmgigins’istereh dher aeein A DR THERiloting stems are
heeefédy@éesa %%&metéwmmemsubh@tﬂn@eybbrsubfsmtis@ltaﬂedl) gloupicular

ted b th roaryl": thienyl, furyl, hnidazolyl, pyrazolyl,
g“ﬁ’ﬁ‘ai of%ﬁ%%xaz

hiaz on| isoxazolyl, triazolyl, thiadiazolyl,

oxadlazolyl tetrazolyl, thiatriazolyl, oxatriazolyl, pyridyl, pyrimidyl,
“TRYLRZYL Riiigazinb:tojaBiny khensazinge triaainytythitidiazinghronatiiaziond and
cllfnlazmyl dloxazmyl 20 oxathiazinyi azinyly thigtriazim 0xathaziRYhsed
Wa?fhl‘éﬁiiazamﬁ rﬁnlc%zlgllﬁyf glﬁ:iydr%rpyyr)lraglgfgll tetrahydré%ynﬁdé% B )
intexthameiofty, Bag EEyidainyNaRR Hlmiy| T el SO AL fRgated, aromatic
hg%pé@ lyes o ﬁ?ﬁﬁ@ﬁl@lﬁr@eiﬁhl@gaﬁﬁb!hnbﬂﬂwwbydm lesignthibzphyally from 5 to
benzothiadiazol zotrla |, .benzoim dolvl A cite Ifu
abomtiédt 5%@7“6?&%“5%@‘“8 Foups %1 gr%my all?wc%tqe ?]_&ggf%lazo 5 gm oge, S
oﬂs@’gebbmyimethy@)lﬁlﬁmfﬁxﬂ@%@m&igﬁ'ﬁrwdos‘ﬁonﬂ” means a —-§Oz-heterocyoie

gr%b( jr%%dwﬁglaﬁg%“ '1211%33?;%31@@&&%@&5&6’ érl&ﬁisq@biﬁﬁl@aﬁ S-s:rlxembered ring has
25 e Dotin, a6 or Iho nifrdgen or sulfur
050/ gwingﬁistﬁ%c% (§f gryrnf ere Tin rhaﬁi £9 d5 \Ix)éé Jﬁbn'(é gx@ 755 X% Hfu

droxy
h&fﬁwﬂomyﬂthmmﬂngr&alm 3>a4maimti§% §&j|l§@p)5aa}fid any nitrogen heteroatom may

%ﬂ%ﬂﬁ? Q&Q@Q}Qzeli 3,4i320db- Mbnlm%:@éﬁﬁzcﬂm?eﬁblycies include morpholinyl
3,4 oxadlazol 5- yI 2-methyl-1,3,4- ox

BRSO S ERATES S L A gty Ztyrans
t&rﬁhiﬂﬁoﬂyﬁréﬂmaﬁﬁﬂoléh&tyﬂwzmmmﬁhwms wrtqﬁmiazm@wl 1-methyl-2-
p‘%r%rlg ipe’r%iﬁu%p %%Q&rﬁfr@r@ylﬁlﬁéﬁ%@?&b%l” group is a heterocycle group as

11-1-tetrazol-5-yl,

defimed d gwp@iqg%}@ﬂeﬁ ﬂfﬁﬁ%tﬁﬁ% %syifﬁied( 38%6 Preferred 5-membered
REHRETONY c%hiat@ﬂi’(@i@{rﬁdyhr bafeanooonymdtingd yolibkteniazginspmsiodivdnthiazolyl,

1?123%’5_ fll_ _rL %g%llsyj{/ nﬂ% ﬁ&é%l :E]y ﬁ?&@&ohéax azlal nﬁtgéﬁlfiwfgnl@ 4-thiadiazol-5-yl

tetrazol- -34 sodium’salt, 2- meth -tetrazol-5- 3/
a]};}mb%phlag@otlrﬁagw ‘B‘WIZLH%TFW&MI DA T é oxadiazolyl, such as 1,3,4-

SAmetbyd-1, &&HJQM&&W:@WM Zlgéieﬂéei)%ﬂembered ring heterocycles containing 2 to
?nrxg"gégr? é oms c(l)uld 1}1183/ ﬁ %ég ) %%QXE&%%PXF %ﬁ/l?’ ;}fgferably 1 3,4-triazol-

rnet hydroxypyrimid-4-
ieﬁ;ahg'ér‘@lésfﬁ.ﬁiﬂxé%%ﬁ@ﬁw&a@ ZW%Z 1, pre erably 1H—tetrazol 5~y1 Preferred

JofsBstats byl H@émwm@tﬁfy|}mﬁzﬁxﬁm)(0—3&5beﬁﬁt®azol 2-yl and benzimidazol-2-

50591%?' 32&8?358%%1 0?(@9%8%2?’?3?%2%& %li% o three nitrogen atoms and optionally &

2,5-dihy,,dro-5-0x0-6- hydroxy as-triazin3-yl sodium salt,
2,5-dihydro-5-0x0-6-hydroxy-2-methyl-astriazin-3-y1 sodium salt,
2,5-dihydro-5- oxo0-6-hydroxy-2-methyl-as-triazin-311,
2,5-dihyclro-5-0x0-6-methoxy-2-methyl-as-triazin-3-yl,
2,5-dihydro-S-oxo-as-triazin-3-yl,
2,5-dihydro-5-o0xo0-2-methyl-as-triaziti-3-yl,

2 BE_Adihvidro-G-0vND?2 A-dimaethvl-ac_-tria7zin-2-2A4
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- 15 "Hydroxy-protecting group" as used herein refers to a derivative of the
hydroxy group commonly employed to block or protect the hydroxy group
wowhileosgastions are carried out on other functional groups pOTHS2005/031284
compound. Examples of such protecting groups include
tetrahydropyranyloxy, benzoyl, acetoxy,.carb QXY henzyh id-d-yl;
sulfify RSt REYS e OB ffﬁafﬁ%llgg)l%gé’oﬁ%% Furt eg)gggrﬁglg;%h ’tr?ggepym + .
py QOGNS rRefiuy ghinid Qvy | Gréawerakd-oL & iezipy L\RFGEerab; i driazin-2-y1 an

13$[8 I%x%)]% 1Q%ﬂpmﬁgi%gu@'%ﬁﬂfzﬂmglw&@yy&ﬁmﬁs,Thu:pyﬁﬂéfw N-oxides
“York, NY, , chapters 2-3: E. Has Protective | IC134-
PR S VB i Do PR ety SOty P o
ik hapiergBysanchiE. WhiGraeherotprofebmieTroup ST CHEA MBS AgRcyoles
SRR Wiley and 0nss Neys YRH6NY 1hE3)sthtedteimcprotoctiad bythnomdyih W.
ref‘ers_ to 25a hydroxy group sub %uted with one of the above
Dlﬁmwrﬁfﬂegéiﬁgp@}{@ﬁﬁg; 41%83% aceutically acceptable salts" include

both acid and base addition salts. "Pharmaceutically acceptable acid

«Rddition.salt" refers,to those, salisinich selairtheobickegient efieativeigssou,
and p%pertles of the free bases and, Whic[g arg not io'&%ﬁ%@'&%&ms designated
refsin & AREENIRRte Bira® I MM EGIATR BEERSIGANTC acids Sich as ‘

whydraablsriaaeith hydalromiraeitesdlfiriceaieininrioncis sadpphisteroatoms

e%itcej&i QOSHQng}gu Cﬁﬁré‘%‘;{ t@yﬁfé‘éﬁ? afi) guﬁig,aﬁi@ ﬁﬂ‘él@&m hasselectedroatom is
*rom a iprﬁatlc, cycloaliphatic, aromatic, ar%!ighagc,, h%tegofcx.glic, are bicvelic
nigaesw g Antasdhie! (REEETLFPEREANTTANES SUEk S5 R aciat,‘y. y‘
gggggi@mé;%@ r&_g&i@&hﬁb@@iﬂt@m um@m@mmgg@zm%mac@ﬁm?;n which

acia, oxalic acid.,.m WAL, THARNE SYMEHHYGRGhmples of
MHRRHY & E° %ﬁgt}}%éﬁr%g%?%(ﬂﬁ%?agid, aspartic aci(lzilr,%qag(%g?lt ic acid

tiglataerierdcighehth EabiiE g Bmﬁwlggpdgr% denote e term “heteroaryl™
120R6/028958REMISL0NBRIaiistpantictdidlynandaliplasidyantboritiszolyl.

d, phenylacetic acid, met ic agid: G Agiddyl, pyrazinyl,
S A SO %%?ﬁﬁé‘é%ﬁﬁ?ﬁ@’ ; ey

alicyclic acid and the like, "Ph > Y gioxazinl
padceptabdhbatieladurién s dHsrimbl BB HEELE d SRR IIm HERGEKT <oxesn™
RARESiR SUGR AR S adiMMeROtasaitali Hintadimimoi i zo8toil dihydropyrimidyl,
magnesium,.iron, zinc r, mangan ' sal C likBvatives,
L e o N e
fmagresjism sakex@elits deviveltirontspreliiazabduti bR iciseiie SRR
H%Q%Lt&ﬁ&%%ﬁ%mﬁ&é@%%&@@fa@@rlp;afynrwgmnﬂafgma_nadmma@lmirhes;hiazoiu
substituted amities including, naturally, occurring su d 28 1 .

i D RSN B2 L0 £ L s Y2
gstrmethsdmmiried-tietinelrhivie, STEAiriptdpiativn; Sothandraitinge; 2yl 2methyl-
ﬂ%g%%%gﬂiﬁl%ﬁ@mwiE@&hﬁ&@éﬁl@«ﬂj oysinhexylamine, lysnezargininedium salt,

iSti

ine, caffeine, procaine, hydrgbamine, choling, betaine, . .\ 5 w1134
b

piRasizIRe; pipativiney byl igenidifeopblyaiievdine kilihe fkiiadiazol-5-

sl Rl 1168 QIR e AR DASAS-ATRISORIODMAMINES -thiadiazol-5-

iethylamine, ethanolamine, 15trimethaming, dicyclohexylami holine. . .
s T BB AN P R LI WA Shgh R

indepsRaanty1H; aHyblcatbocyatesheterctybisicarbodyeibaligpdom  salt, -
neter C%%O%lkXi?gPﬁH%A%IB%SP%ME?Qﬁ%RS&E@@M@Qﬁﬁ%ﬂ%iﬁhﬁsalt, 2-
BIOYR0-alkyf, for example - (50) te-OEt. _ _p
methyl-1H-tetrazol-5-y}, 1,2,3-triazol- yl, 1-methyl-1,2,3-triazol-5-yl, 2-methyl-1,2,3-triazol-3-
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-S,6—dioxo—4-methy1-as-tr'1azin—3~y1, 1,4,5,6-tetrahydro-4-(formylmethyl)-5,6-dioxo-as-

10
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20 "Sulfamoyl" means -S01-N(R)2 wherein each R is independently 11
aIkyI., earbocyele, heterocycle, earbocycloallcyi or heterocycloallcyl. ’
woORastiezdasssulfamoyl groups are allcylsulfamoyl, for exampRET/US2005/031284

methylsulfamoyl (-S02-NliMe); arylsulfamoyl, for example phenylsillfinnoyl;

af%’ﬁg{fs'ir'éi 95%@%3%&3{45%&1@%@& "@uﬁmys' mmgy&s~triazin~

erein R llcyl b
-y@mmyéiéwhﬁa?é%%g%@aﬁ?;@% T R
oxc$@y§ik¥&)2fﬁétﬁmplezmémylSLﬂfﬁﬂWyﬂy}étﬂﬁWHﬂe@O}S@W]@?‘ﬁ iazin-3-yl,
2. SRR RRe BRIy b e U O RN T %Eﬁﬁ@ﬁ&uﬂjﬂﬁhhiﬁd}o 5-0x0-
onamide” means -NR- 802 Rwherel is indepe
2 el Aoty b BES e, T swi‘ﬂﬂﬁqe EBEATTb Hhridesin

cloa

6 ﬁarmpm&a@m @@t@f@ﬁ?ﬁé&r&wﬁtmkau@eﬂf@mrhm%q@mbsigpgthyl *1,3-thiazol-2-

vl, Zéfk (f)or;"’r‘n iq Tk (-ren&r {jﬂi §Qa?zo@'£<-\§fl 'sﬁg{u%ml@,ﬂﬁwmfsmammyl- 3,4-

ol ST P BN 15

tet?%@ﬁé%Sgl%Bl‘EoWWEW S%Ifmﬁ%memlyi)sbﬂiﬂr@@édi sodium
whnerein | ro

sa. O fy ILﬂ)ilQ-" - ~1?61P o-tetr, YI‘O"*
2}}’8&&%%%{1@5&'@[&&65&%& -for exatmple Shmazsfts@tfmyz-ﬁﬁbybms@m% ¥l

o s 806 sovees Ihereelas Hand. ersin means dah fommayAdaRlc .

ayexist'in "One or a mixture of salts and solvate forms. For
aedamitetetreoriepethibufdirérivéntion may be substantially pure in one

particular salt or solvate form or else may be mixtures of two or 10more
“E?Zj?(ligc)ong%?cl}\t/e%%?néog&gqu% as used herein refers to a derivative of the hydroxy group commonly
employed to block or protect the hydroxy group while reactions are carried out on other
functional groups on the compound. Examples of such protecting groups include
tetrahydropyranyloxy, benzoyl, acetoxy, carbamoyloxy, benzy!l, and silylethers (e.g. TBS,
TBDPS) groups. Further examples of these groups are found in T. W. Greene and P. G. M. Wuts,
“protective Groups in Organic Synthesis”, 2™ ed,, John Wiley & Sons, Inc., New York, NY,
1991, chapters 2-3; E. Haslam, “Protective Groups in Organic 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 hydroxy” refers to

a hydroxy group substituted with one of the above hydroxy-protecting groups.

“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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The present invention provides novel compounds having the general
formula I: 15 wherein AY, R1, R2, and R3 are as defined herein. Als a
wocalsmeyeie or heterocycle ring substituted with 0 to 3 (e.q.RCIBBBPRB1284

groups selected from the group consisting of halogen, hydroxyl, alkyl, acyl

cin T%!)kox deaxggﬁggtiongl%/ s&%j}ute&ﬂit%@gﬁ%@{gxg@i&aIgg%n@gmfegc acid,
_niro, a <yl, acyl, allcf<y'flsu fonyl or allcoxy;. hi a particular embodiment, A is
ethensswifetiy asishstinlterpaniin Mifetdiaagittt e Snbodiment A is

optionally substitutgd benzene, thiophene, thiazoie, imidazole, pyrrole,
“Plgé}%!g%%trﬁgl&[o%?g%%?énﬁsQ %@ﬁ&lg ge{h!s\l’_%%wdgm§9 I@_erl_@e@- BAKIGHAanic bases
g selected from the group consisting of A1, A2, A3,
suh4aA BoABIRNPPIATIRE AHATRTA ZOIRDIIRY| Aipigiy Tgepej, ron, Zinc, copper
mad @000 239R8RE ThS2006408L 287 (RanlN (R2)redtlare the ammonium, potassium,
sodium, calcium and magnesium salts. Salts derived from pharmaceutically acceptable organic
nontoxic bases includes salts of primary, secondary, and tertiary amines, substituted amines
including naturally occurring substituted amines, cyclic amines and basic ion exchange resins,
such as isopropylamine, trimethylamine, diethylamine, TEA, tripropylamine, ethanolamine, 2-
diethylaminoethanol, trimethamine, dicyclohexylamine, lysine, arginine, histidine, caffeine,
procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine, methylglucamine,
theobromine, purines, pipetizine, piperidine, N-ethylpiperidine, polyamine resins and the like.
Particularly preferred organic non-toxic bases are isopropylamine, diethylamine, ethanolamine,

trimethamine, dicyclohexylamine, choline, and caffeine.

"‘Phosphinate” means -P(O)R-OR wehrein each R is independently H, alkyl, carboeycle,
heterocycle, carbocycloalkyl or heterocycloalkyl. Particular phosphinate groups are
alkylphosphinate (i.e. ~-P(O)R-O-alkyl), for example ~P(OYMe-OEL.

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

for example benzylsulfamoyl.

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

“Sulfonamide” means —NR-SO,-R wherein each R is independently H, alkyl, carbocycle,
heterocycle, carbocycloalkyl or heterocycloalkyl), a carbocycle or a heterocycle.  Particular
sulfonamide groups are alkylsulfonamide (e.g. -NH-SOp-alkyl), for example methylsulfonamide;
arylsulfonamdie (i.e. -NH-8O,-aryl) for example phenylsulfonamide; aralkylsulfonamide, for

example benzylsulfonamide.
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A6A7 wherein Z1 is 0, S or Nit, wherein R5 is 1-1 or alkyl; Z2 is CH, CR2,
or N; R2 is halogen, hydroxyl, alkyl, acyl or alkoxy each optionally
woSuhgitigsted with hydroxyl, halogen, amino, nitro, allcyl, acpiC B espRzedfosdy|
or allcoxy; R2: is H, halogen, hydroxyl, alkyl, acyl or alkoxy each optionally
substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl, alkylsulfonyl or
alkoxy; and n is 0-3. In a particular embodiment A is the ring of fgrm Ia1 Lot
“Subfomyl mapasticclQr-BratoaintierinA i sl R AP SIE Y & é?é.ﬁ%‘%’%
llata%eyagaimmmum anesher @eapodimehy)silfsryie(ring-9Pfoitiliafonrxample
wherein Z1 is d 72 is CH, i.e. thi n i t, AakSnle
meﬁ‘?ésl‘iﬁ‘ﬂ%‘ f&F iﬂ?oﬂﬁ%’AI%\fhg%fﬁpﬁe is” %ﬁ%ﬂgé@ﬁ %%%?gz!g?f’ mﬁr;lﬂnotherp
berepiadidinient, A is the ring of formula A; wherein R2, is H. In embodiment,
A is the ring of formula A" wherein R2: is methyl. hi another embodiment,

Ais the ring A; wherein 12 2, is methyl, In a parti Epf i A iSventions
RS THSHRAES ENBURET, A e H et o AR or h st
maa@ysbia alsseTit pijsture iefGaltnanh sehisie dprBb TRTEHETP I8 S GHBPES o5 g nyRRtion
mANLDRL PRI AR badimantia isithe WngiofdaratltasAndn bd istres of two or

embodiment, A is a ring of formula A’ wherein Ziis S and Ziis N, i.e. a
masi s b0s SHY 4R EFBY embodiment, A is a ring of formula A' wherein 4 is 5, 4

is N and R2' is Cl. In another embodiment, A is a ring of formula A’

Th‘é’h%égﬁ@ ki AdsiEhher dhippheRahantiR FdsGl saaimt=tparticular
embodiment A is the rincO Al', Alb, A2, As", .A3b, A", A" WO
20061028958PCT1US2005/031.284 A"A6a In a particular
embodiment A is the ring of formwla Ala. In another embodiment A is the
ring of formula Ath. hi afisthier embodimentA s fheRging of formula A2a. In
another embodiment A is the Srihg of-fe n another embodiment A is
the ring of formula Am. In another embodiment A is the ring of formula A4'.

X is alkylene, NRAC(0), NR4C(S), N(C{tH1t1)C(0), NR4S0, NR4S02,
NR4C(0)NH, NR4C(S)NI-1,

1

wherein A, X, Y, Ry, Ry, and Rs are as defined herein.

A is a carbocycle or heterocycle ring substituted with 0 to 3 (e.g. n is 0-3) R, groups selected from
the group consisting of halogen, hydroxyl, alkyl, acyl or alkoxy each optionally substituted with
hydroxyl, halogen, amino, nitro, alkyl, acyl, alkylsulfonyl or alkoxy;. Ina particular embodiment,
A is optionally substituted ary! or heteroaryl. In particular embodiment A is optionally substituted
benzene, thiophene, thiazole, imidazole, pyrrole, N-alkyl pyrrole, pyridine, pyrazole or N-alkyl
pyrazole. In a particular embodiment A is & ring selected from the group consisting of AL AL A,
A* A’ A% and AT:
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C(0)1412.4, C(S)14R4, NR4PO or NR4P0O(011) wherein R4 is H or alkyl.

In a particular embodiment 10 X is NR4C(0) which forms an amide linkage
wohetwespseing A and R.1. In another embodiment, X is NAC@CS) URAR{ 31284

forms a thioannide linkage between ring A and RI. In another

embodiment, X is NR40(0)NH which Jinkage hetween ring A

and R. In anotheEem odiment X iS|NR, ' INTR2 forms

a thiourea linkag eenring A a efppodiment X is

N(C(0)ROC(0) im)sa nitrogen with(

therefrom. Y is absetit, CHR4, 0, S, S& SO2 or 14X-R4Wherein. R.4 is

as defined herein. In a particular embodiment Y is CI. In a particular

embodiment Y is NIL In a particular embodiment Y. is O. I\f algté 0 My droxyl,
viherpibGeliinEnE wrid's: WhassaRicUTAP b dmtbiy (B0 icttar”
an@mgg,qj PembY ieSQpiclaianothenembddimeoty, islebsennie, g algl ayl,

dlre§ attached )ﬂt/o the ZOﬁyrﬁg%I%glg%%r%@ ARFtIoN I%L igissleciag fsgﬁa»nany

Tofisisting bf alkyl a carbocycie or a heteroc (j each of wh 0.3,
sumtapnémiwlgéwtulﬂé@%ﬁl’tﬁfﬁ%rﬁm ﬂﬁbd‘@ﬁl QWHW 5>?y]f°)§’ma3m%18
In%iﬁm%m HARRAM(eis 20 &hg pittenoyant, acybatiolizhettatioyinsuifort ring

sulfinyl, glk yI g oyl tsglfig%m@e)fao la
of fgvpy % 1hzteroc gle Wr@ﬁéﬂﬁ sg?d%ggn%%%wﬁ{ﬁ?dmg alkyl, ac o

Asulferil Zsu*fﬁwyndazk@(%npyﬁn@@h%barﬁ’eﬁweaem?ﬂ t‘i‘lfér%;dyg of formula
ASukgramide, sca{@(zgym aadﬁmtﬂoayaimabaﬂwemm o@mhauyxg of formula A’
substltutedw h, halogen, halo agh banyl @18 anoth
AT SRS I A R S P e o

eiBBfubtenacydieltn w$fbpmhﬂnaﬂ)Rsub§WfMéd1Mﬁ%%%&ﬁ“ B’W is ring A%

a&o@iﬁ@%o@ﬂéﬂ@ Aalagemhalpation, & Wie@lk%}ﬁn@gﬂ@dmjﬁnsuﬁomd 0. In another
sultinyl, acyl, a carboc gle ora eteroc

exgmg%%b@? /%zgsz b 5 6@11 /] arﬁ embocghgxogt A is the ring of formula A% In

n ano erem ment R1 Is selected
sframdhimgroupiconsistifiofuid] dugibdoyelt OF &Hetbrikyiciigaln Granother

s IS oRianally, %%@%Mﬁg withrauaoxylihsloges, leminDRearbanylin another
a

nitro, cyano, acyl, log]lcyl, alkyJsulfonyl, uI | %&R cL

Bﬁ‘%ﬂi’:’%ﬁﬁaﬁw’éﬂrﬁ%o %’(’ﬂ% Y\?\/ﬁl@reﬁr%sé 2 (?rﬁ a Iﬁ%{}]oy amﬁqés
(i.e. -NRCO-alkyl wherein R is H or alkyl), 5 alkylsulfamoyl (i.e.
-S02NR-allcyl wherein R is H or aIkyI) aIIcyIsquonamide (i.e.

44R-302-alkyl wherein R is H or alkyl), a,carhocycl or.a. hate acycle;
Iivhesrdivyeareprdims i s sine A @5 %r afleyls 4ulf|ny| a|k§xy,

alkylcarbamoyl, alkanoylamine, alkylsulfamoyl alkylsulfonamide,
carbocycle~a terocycle substitnenpis optionally substituted with
\“‘e@fbxyl carbonyl;"6f a garbocycle or hetgrocycle that is
optlonally sub d with 10hydroxy ino, halogen, haloalkyt; alkyl,
alkoxy or acyl. In a particular embodlment Rl is an opt|8nally substituted
aryl or heteroary*in a particular embodiment Rl is an optlonaﬂff
substituted phenyl group. In another particular embodiment Rl is  an

optionally substituted pyridine group. In a particular embodiment R, is of

formulaHa;ﬁbﬁH/d;«He, Hi, Hg, 4. % i, EU, ilk, 111, thw! tiver Ho:
S S

Ay
cl Cl N
Ade A A
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WO 2006/028958PCIMS2005/031284 (R6)0(R0)0(Re)0 Ns/ /N /NR7
JimHo wherein W is 0, S or NR7 wherein R7 is H, alkyl, acyl, a carbocycle
woQbabegesocycle wherein said alkyl, acyl, carbocycle and REERGE)I& HEE4
each optionally substituted with 1-3 amino, halogen, hydroxyl and
haloalkyl; o is 0-3yIn a particular.embodiment W is S, R64q eaeh instance
is independentty hydroxyl, halogen,@minty; carboxyl, afnidind, guanidino,
10 carbonyl, nifto, cyano, acyl, alkyli halgglkyl, sunny. sultigyl, alkoxy,
alcylthio, cd&#bamoyi, acylarninoGsulfartioyl, sulfondhide, § carbocycle or a
heterocycle; wherejy said amino, amiding, alkyl, acyl, sulfgayl, sulfinyl,
alkoxy, alkylthio, cérbamoyl, acylamino, sulfamoyl, sulfonamide,
carbocycle and heterocycle substituent is optionally substituted with,

In Q%('é%&&ﬁm@%%‘&%ﬂ%%@ rRBDONY I GRRBNY, Slbfer anbodineHey,is the ring of

alkoxy, acyl, sulfonyl, sulfinyl, phosphinate, earbogycle or,l&},}g%tl%r cveles i
forpgp ié(")pﬁbﬁ’éfﬂ%ﬂﬁ‘&m@gév%t%y%%gﬁogg%o%yl ,%aarﬁglneyl, amcl%o, _18 e
rinhaiogeRvihalbally bratit calkaiyernilayittio rsaled fymalaiiny [naegihe embodiment
A Fsafklé)%x}écc!ﬁ&rnﬁlgg&t@rocycle. In a particular embo_diment R6 in egch

Instance i1s independently hydroxyl, halogen, amino, carbonyl, nitre,

cyano, acyl, alkyl, sulfonyl, allcylsulfonyl, alkylsulfhwl, alkoxy,

x aligyaarhameyloRNRlAENTEEHIR, EI)ISTRSPOYR& oy NRUFS Rg R (SN,
¢ ' elRsaid BMiResalikyl, arbemtuRE¥nbodiment
C@Sﬁgﬁ%?%u onylfagl}(lf}%%%%?, alkoxy%Ikylcg%E 'm?r}/l, lllfanlé) I0 milgr%x is
X ARSI Eomes & MK RSB 5 ERe Andt eroéf/lgfeegﬁlgétituent’ _
Nie@ptional smbstitutestwitinanineheloges yuidky| Teatbtaykndpdment, X is
cie ar.heterocycle that | lonal liuted with ygrexybdiment X i
Nfa}‘?‘éﬁ%?,\yﬁla 8@%@%%0%?&?/ E%%(%/ g%%/ﬁ()}%ﬁg&g%%qﬁ a particular 1;:61 thls
NBIREOHiFh e eR 67hi MR Erae iR e Mk REE BtiGR&Iy %ﬁ%éﬁ-tuted another
oYl e smetioptotrimmme thylrstieethytaminomBt iy pertingyherefiop,
morpholinomethyl, thiomorpholinamethyl); halogen (e.g. chlora); alkoxy
(e.g. methoxy); carbonyl (e.g. morpholinocarbonyl, acetyl?l; I?e l[;,etergcycle

Y(ésgibmo‘r,pﬁﬁﬁmoQNSm%)ﬁibiﬁérg%ﬁﬁlwim_%}cgtw_ define in. In a particular

embodiment Y is CHR,. In a particular embodiment Y is NRs4, 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 ¥ is 8O, 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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30 piperazin-4-yl, alkylamino (e.g. i-butylamino, benzylamino, hyclroxyethy
‘amino, methoxyethyl amino, dimethylaminoethylamino,

wanesphalmeethylamino, morpholinopropylamino, PCT/US2005/031284

pyrrolidin-2-one- substituted propylamino, imidazole-ethylamino,

|m|dazole en I r a
e A Rt R e e
heieimetydmrmirioctrbanyi eyl kbt §isrbpieiteiagen, amino, carbonyl, nitro,
cy Y 'dc?i“é( '9855’1 Iﬂnﬁlkﬂlﬁ[w lamgyingsyifalkoxy, alkylcarbamoyl (i.e. -CONR-

n Idlmeth mlnoeth Xy aminosulfanyl, 1
alﬁi minds Iftﬁﬁ{vyfﬁf?tlg’tﬁoxypr(gpylammo 2l Wﬁ’emm R is H or aliyl),
all%ﬁﬁfﬂlﬁoﬂfdnyl@ﬁymmgwﬁmw Rriidagoalkyl), alkylsulfonamde (i.e. -NR-SO,-alkyl

wi &gbﬁtl Htﬁd&f%&ﬂﬁuﬂ%% B, qu%i@&@@%amlﬁ@cﬁhﬂfﬁﬁwaanm, alkyl, acyl,
Ft rox prop minosulfonyl ); or sylfon ])Q (r? me wns [fonyl dlicvisulfamovl
a“@tﬁ%@ﬁ’ﬁ nylaé‘}ﬁﬂggﬂl’fonwo&ﬁhetﬁ Ainop Sylamie;  alky v

alkfosyiNamiathybplpeyalzinsd- yele—rsaybforawwmtﬁl @nﬁw@tmm@ﬁﬁxy@é: with amino,
hll r’%ﬁ{lgﬁrﬁ]en L%UJ;@E WQQ@%%?& igetdioty AN AR RHIHAS substituted with

7 IS0 tlonally substituted 10 acyl. In another particular

hyskrsdatmieac rRiPsoptietisl Lab &R A (e,9, methyl). In another

particular embodiment R7 is optionally substituted acyl (e,g, acetyl,

benzq}/cléll e%%%é& q{tl%l lar %Mﬂ%@&ﬁl@@ &N Qapt@%lé{'ﬁlv'b&t@%@ﬁmulm
yPgroup e,d, phenyl, benz In"a particular embodiment It.1 is the

efg‘P@@iB%t‘t%rhﬁﬁth@i&”’ﬂ%ﬂBﬁéﬁ?&d’&ﬁ%rﬁ B rag BUA RGOS ent i
arl opt@h L PabituRl B gicugswrelidabarti@Membodiment R; is of formula I, Tib, Ile,

11d, e, I0f, Mg, Ik, Ii, 1T, Tk, 0L, TIm, Tn or To:

(Rg)o

/(Re)o j
= S
O—(% @7 H/\x
PN AN W
Ha Ob IIc
— (Relo
(Reo (Re)o o ()
X0 AN N /
| > | )
NG NN

0] O W
Tid Te It
(RG)O (RS)C P (Réi)o
N 0Ty
((((( \ N/ e \ N ‘/"J\/
H H
g jits! 18!
R
. (Reo e
- AN )
(Re)s Jl\/ Py W L /N
10j Ik it
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Ha'lla31la4 na6HalllasTiam WO 2006/028958PCT/US2005/031284
Cl ClHa 1411315 na2l1l1a22na23118.24Ha"

WO 2006/028958 PCT/US2005/031284
(Relo N ¢/<Re>o (Re)o
N 3 2\
| | _ NRy
S e a N
IIm IIn Ho

wherein W is O, S or NRy wherein Ry is H, alkyl, acyl, a carbocycle or a heterocycle wherein said
alkyl, acyl, carbocycle and heterocycle are each optionally substituted with 1-3 amino, halogen,

hydroxyl and haloalkyl; o is 0-3. In a particular embodiment W is S.

R in each instance 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, sulfonamide,
carbocycle and heterocycle substituent is optionally substituted with, halogen, haloakyl, hydroxyl,
carboxyl, carbonyl, or an amino, alkyl, alkoxy, acyl, sulfortyl, 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.

In a particular embodiment Rs in each instance is independently hydroxyl, halogen, amino,
carbonyl, nitro, cyano, acyl, alkyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl,
alkanoylamine, alkylsulfamoyl, alkylsulfonamide, a carbocycle or a heterocycle; wherein said
amino, alkyl, carbonyl, acyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alkylcarbamoyl,
alkanoylamine, alkylsulfamoyl, alkylsulfonamide, carbocycle and heterocycle substituent is
optionally substituted with amino, halogen, hydroxyl, carbonyl, or a carbocycle or heterocycle that

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

In a particular embodiment R is independently in each instance optionally substituted alkyl (e.g.
methyl, trifluoromethyl,  dimethylaminomethyl, piperidinylmethyl,  morpholinomethyl,
thiomorpholinomethyl); halogen (e.g. chloro); alkoxy (e.g. nfethoxy); carbonyl (e.g
morpholinocarbonyl, acetyl); a heterocycle (e.g. morpholino, N-methyl-piperazin-4-yl, N-acetyl-
piperazin-4-yl, 1H-1,2,4-triazole); alkylamino (e.g. i-butylamino, benzylamine,
hydroxyethylamino, methoxyethylamino, dimethylaminoethylamino, morpholinoethylamino,
morpholinopropylamino,  pyrrolidin-2-one-substituted  propylamino, imidazole—ethylamino,

imidazole-propylamino); arylamino (e.g. phenylamino); alkylcarbamoyl (e.g. dimethylcarbamoyl,
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10 15In another particular embodiment RI is the group of formula lib. In
such embodiment P.,5 may be alkyl or haloalkyl (e.g. CP3). Particular fib

wo SiRupsere 11b1 - 1:1P: WO 2006/028958PCT/US200583WE82405/1#253)3
In a particular embodiment Ri is the group of formula lle. In such

embodi m nt e O In an
‘“bufﬁl‘fﬁlé‘l&li%u%1% ’formﬁj(a R'suc gmb%af) EQ{%{nBQII B CHRRUREHL By,

ent o may e 0. In another

dimpiaytictitesefmddiment R1 idimstygrainsertbrmula lle. Wgﬁéﬁe%%&%%%Pyl
metﬁo@@fxﬁﬁn@oé{ﬂxﬁﬂgth%&%wmamtmlmﬁm Rinishetieutfoouletiofl fiorimestdfonyl,

h embod , _
lm“ii%%o I%ﬁﬁ%‘%‘%% poofl?c]}?n EP%MTIQ% uﬁAouclﬁ emba{(l}(pmentéq s ey g{{“@g@qjlment ?

omaybe Q1

hydamspReyiainbraliiky) Or amulﬁqnalp@rs»cmré%ﬁ’tﬁw%n‘é‘i‘%t/‘sg‘.“éﬁﬁ‘eﬁW’Pfa%sﬁ’m%nyl
dlm@ﬁ%ﬁlg)ﬂ?%ﬁsﬂﬁoﬁﬂomeNQﬁJM?LWe%E@QAmQMrBI is thegialipoef-yl-sulfonyl,

‘ formu Ho In uch embodiment o may be 0 or 2 and Re may be alkyl or
mﬂéi?fﬁ. 5%’5@ gu}ar embodiment, group 1To has the formula 1101:

In a particular embodiment Ry is H. In another particular embodiment R, is optionally substituted
acyl. In another particular embodiment Ry is optionally substituted alkyl (e.g. methyl). In another
particular embodiment Ry is optionally substituted acy! (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 ITa. In such embodiment Ry may be alkoxy

and o is 1, 2 or 3. Particular ITa groups are Ta' - a*

OMe OMe OMe OMe
©/OM e OMe OMe
P e ome Y OMe
OMe
Ia! 1la? 11a® Ia* I1a®
Cl
N NN AN NO

Tla® Ila? T 112° 11alf

18



) 20 1k2 is halogen, hydroxyl, alkyl, acyl or alkoxy each optionally
substituted with hydroxyl, halogen, amino, nitro, alkyl, acyl, alkylsulfonyl or

wo Rigmegoesz is 0-3, for example 0 or I. In a particular embodhaEISRR5431284
hydroxyl. In a particular embodiment R2 is allcyl or alkyl substituted with
halogen, methyl or trifluoromethyl. In a particular embgdiment 1k2 is acyl,
for example alkanoyl 25e.g. acetyl Ina partlcular emodlment R2 |s

atagen, for exam | or F. frl
@. , for exampl me oxy or et
B8 IkyI aey \, oXy, alkoxycyy

sulfinyi, sulfonyl a carbocycle or a he] erocycle wherein each alkyl, acyl
alkoxy, alkoxycarbonyl, 30carbamoyt; blkylsumde sulfinyl, sulfonyl,
canbeyele and heterieycle is optiond#§j substituted V@é
2006/028958PCT/US2005/031284 with hydroxyl, halogen, amino, nitro,
alkyl, acyl, sulfonyl or alkoxy. In a particular embodiment R3 is halogen,
hydroxyl, carboxyl, alkyl, acyl, alkoxy, alkoxycarbonyl, carbamoyl,
aikylsulfide, alkylsulfinyl, alkylsulfonyl a carbocycle or a heterocycle
Wh rein each alkyl, acyl alkoxy, alkoxycarbonyl carbamoﬂ, alkylsulficle,

ulfinyl, alkylstfon \c\arbocy eterocy€l optionall

R3is hal

15

Tla

tuted with ( xyI halogen 0, nitro, alkyl, sy! aIkyIsuI
- hile.AT 50 03 In a paftictar embodithentyR3 |§halogen £79. NHAc
F) carboxyl or optionally substituted alkyl (e.qg. methyl hydroxymethyl,
dlmethylamlnomethylg alkoxycarbonyl (e.g, merhoxycngonyl) or _
5 cafbdmoyl (e.g dirfe hylamlnocarbolrf\/l) In a partic ufar embodiment m is
0, i.e. R5 is absent. In another particular embodiment mis 1-3, 10 In a
particular embodiment, compounds of the invention are represented by
the general formula Ib: 1b 15 wherein X, RI, R3 and in are as defined
her{\%q zwzg% |s halogen. In an embodlment compounds of the mventlgpc
h néral formula b and X |s NR4CO In further embodlment

ppourds are C : ¢
lar embog ‘ d \
CF

I1a2! [1a%? 11a? a 11a%

3

10

SN T Cl

OMe
Ta%6 11827 I1a%®

15 In another particular embodiment R; is the group of formula [ib. In such embodiment R¢ may be

alkyl or haloalky! (e.g. CFs). Particular IIb groups are Ib' - Tb*:
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formula 11)": (Ria)0 Ib' 25wherein X, R3, R,s, in and o are as defined
herein; RE is a halogen; and ring B is a carhocycle or heterocycle. In a
waoPRieiasembodiment Rg is Cl. In a particular embodimemtaingsBis/031284

phenyl or pyridyl. In a particular embodiment X is NR4C(0) and 12,4 is as

defined herein. WO %906/1128958PCT S2005/031284 ¢n_another

particular e &ompounds 0 invention have thergenaral

formula lc: Ig whekein X, RI, R3 and m arejas defined hereinidn a

embodimerit, cdMpounds of the invéntidr have the general formula Ib and

X is NRACO. Ing further embodiment, ggmpounds are of formuigt Ic and

R3 is H or methyl and m is O or I. 10In another particular embodiment,

compounds of the invention have the general formula Id: Id wherein X,
nRIpRBenditbedenast defindd drenpiof. fnnariedmbldinek aniedimsaulogag begand o
i DV aOnE Iﬁ‘a@t‘{&fiﬂ%ﬂﬁ&ﬁ@lﬁi% b2 INAAE On 136 Uil o moy

diment, compounds are of formu and R3 |sﬁ-| %
bﬁtr‘?}ldé@ﬁ?é%ﬁwgﬁ %efgb@dérp?m R, is the group of formula Ile! 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 Re may be alkyl or aryl. In a particular embodiment, group IIn has the formula Iin®:

Ph NY

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

or 2 and Re may be alkyl or aryl. In a particular embodiment, group Ilo has the formula Io':
= .
/N F
PN
~7 N
Io!

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

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

R; is balogen, 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

20
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Particular compounds of the invention include, but arc not limited to the

following: 3Cl14CI CI HN )-N 0 NN--K CF3
WO 2006/028958 PCT/US2005/031284

with hydroxyl, halogen, amino, nitro, alkyl, acyl, sulfonyl or alkoxy. In a particular embodiment
R is balogen, 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;
while m is 0 to 3. In a particular embodiment, R; is halogen (e.g. F), carboxyl, or optionally
substituted alkyl (e.g. methyl, hydroxymethyl, dimethylaminomethyl), alkoxycarbony! (e.g.
methoxycarbonyl) or carbamoyl (e.g. dimethylaminocarbonyl). In a particular embodiment m is 0,

i.e. Ry is absent. In another particular embodiment m is 1-3.

In a particular embodiment, compounds of the invention are represented by the general formula 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 NR,CO. 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*:

(Rﬁ)o
LY

wherein X, Ry, Re, 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 NR,C(O) and R, is as defined herein.
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WO 2006/028958PCUES20051031284 4142\ (N HNCI 'N -/ Cl 4344

HN--/KF -/ 4546
WO 2006/028938 PCT/US2005/031284

In another particular embodiment, compounds of the invention have the general formula Ic:

R i o 2
N N
L8
N%<
R,
5 Ie

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

Ic and Ry is H or methyl and mis Q or 1.

10 In another particular embodiment, compounds of the invention have the general formula Id:

[ X
(Rs)wN/ -
TN

\<

KR 1
Id
wherein X, Ry, Rs and m are as defined herein, In an embodiment, compounds of the invention
15 have the general formula Ib and X is NR4CO. In a further embodiment, compounds are of formula
Id and R; is H, Cl or trifluoromethy! and m is 0 or L.

Particular compounds of the invention include, but are not limited to the following:
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WO gomgz%%%ds of the invention may contain one or more asyspmetiG,casean

atoms. Accordingly, the compounds may exist as diastereomers,
enandomers or mixtures thereof. The syntheses of the compounds may

s, Diastereorneric compounds gha
cH ¢ or crystallization methodé? Simila
mixtures may bé

the art. Each of the
configuration and b f these configurations are within the sc
. . . N 0

invention. 10The inventi o encompasses prodrugs of the compoginds
described above. Suitable prodrugs =N
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include known amino-protecting and carboxy-protecting groups which are
released, for example hydrolyzed, to yield The parent co oup
Wop%%(}g/l%%‘)é?c conditions. A particular class of prodrugs aren(}gmpo%@gg%zm
which a nitrogen atom in an amino, atnidino, aminoalkyleneamino,

iminoalkyleneamirfg or guanidino group is substituted with a®ydroxy (OH)
group, an 1 Ic nyl (-CO-R) group, an alkoxycarbonyl -OR),
23h acyloyyalkylalkoxyéarbgnyl (-CO0-R-G320-R)drotip-ihe is 8

monovalent or divalentigrgup and as defined above or a group t
formula -C(0)-0-CP1P2-hajoalkyl, where Pl and P2 are the same or /3
different and are H, lower lower alkoxy, cyano, halo lower alky
aryl. Prodrug compounds may)beé prepared by reacting the compounds
the invention described abové With an activated acyl 90 compoundto F F
bond a rgtrogg_r_l atBn in the compound of the inver_[[_ioncti the carbonyl of
the activated acy .‘@o und. Suitable act%%ted pounds
ntair-8ryoodieavingigro®p bonded to thé carbony! carbon a inc‘lude

acyl, fluorophenoxy acyl, a

generally exothermic and are 25 ¢arried out in inert solvents at reducé@’é

F
F

temperatures such as -78 to about 50 C. The reactions are usually also
carried

feyénge in
their entirety. SYN 5 Compguads of the inventionprepared using s acd

organic synthetic techniques from commercially available starting \
. 1 . . L.
materlalianéz eagents. It will be appreciated that synth
ployed -tk eparation of compounds . gf the{nven il depend on
%5; patit nts present in a co%%:c)éound it thari oIS
protection and déPfotection 10procedures may be required*‘ﬁ‘)s IS standard

in organic synthesis. £oiypounds of the invention in which Y is gbsgnt
may prepared by a Negighi C/Q%pling procedure according to the owi/rmgN
f\jv/’N

general scheme 1: schenme N
cl . cl
/ /
241 g o 240\ 0

HN‘éA_\ - HIN
7N\

cl cl
/ /
243 \ N o 242 \ N °
HN HN
7 72N
pu—— (I:') PO
SaO N\H
\ HN'  OH
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la in which the pyridyl zinc bromide (or alternatively pyridylzinc chloride) is

w({%&%%%é’%th an iodo or bromo substituted ring A t.o give th?éﬂﬁ%nosmsum
compound la. Alternatively, compounds la of the invention may be

prepared using a Suzuki coupling reaction of a horylated ring

direct 20link&ye between the appropriate pyridyl #id\ing A4
sche sc 1e 2 WO 2006/028958PCT/US2005/03}
Hélogen-sibstitufed ring A is reacted with4‘boron este

diborane in the
the resulting borona
pyridine and a palla catalyst to give a final compound la of the \=
invention. 5Compounds pf-ttre invention in which Y is NR4 may prepar

by palladiumC(l:atalyzed*'%‘lmin%'tTon of halogen-substituteg| ring A with thle F

desired 2-amigopyridine according to scheme 3. schem
247 Q@ 0 246 0
HNJ; HN
v 5 5
1 0 !

A to provide
ccording to

=
Za

N—§= HN=§=0
cl Cl
y
2149\ ¢ o 250 Ny 0
HN—j HN
o I~ 0
lSl’;O O//S\\"‘" N"<
0
ol ol
5 y
231\ o 252\ o
HN-—j HN
9 -
_s—N N 5N OH
S "\ _on 7%
ol ol
/
253\ o 254\ 0

% AN
cl cl
/
255 N\ s 256 N\ o
HN HN
- : \
N Js—N NH
S G — o7\ N\
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Ib 10 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
Wﬁ#@%@ 84 acid chloride CI-C(0)-R1. 15scheme 4 Alterngﬁ\%(lg“@?,zosoﬁ@ﬁugli
compounds may be prepared from by EDC catalyzed coupling of a
carboxy- sulmgtituted ring A with an amine-substituted Ralgroup, i.e.
Ri-NR&: e scheme may be 20used to prépare t ide
26mpolngs o inyention, i.e. X is NR4&®), b pl am
id/chloride CI-C(S)-R1 in the acyiation stép-

wbstituted ring A with a —

carboxy-substituted RI gepufy arrd EDC catalyst according to 25500/ “m&;g.

WO 20061028958P Cq'//l\(\ilS 2005/0 3128 4 e}
cl ol
/
259\ o 260 N\ 0
HN HN ol
0
NH HN—-§—
o
ol cl
/ /)
261\ o 262 m 0
HN HN ol
OH
N\-\ >
\ (oI
<\N/
ol ol
/
HN ol HN ol
50 50
o’/sx’f) o5
0 0
cl cl
/
265\ o 266 Q@ o
W ol HN ci
QHO HO
//S") iiiiii | //s\f
g o
cl cl
Vy,
267 \ i o 268 <\ N
HN HN
23 =3
O \(\) O \b
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scheme 5 A similar scheme may be used to prepare thioatnide
compounds of the invention, i.e. X is C(S)NR4, by employin

Wgﬁﬁ‘}ﬂ?ﬁaﬁ finale acid-substituted ring A (e.g. -C(S)0H) orb %W8§f?ﬁbzg4

the amide with Lawesson's reagent.. 10Compounds of the invention in

which X is NR4C(0)INTi may be prepared according to fhe general

schem ing amine-substituted ring A witfithe @ priate

#8cyanatd R WE0. o Stieme B RINQO/Rels(R2)4 15
The same schentiirrfay be used to prepare thiourea compot of the
invention, i.e. Xis N INJT by employing an appropriate 7\
isothiocyanate R-NC pﬁgﬁ the isocyanate NCO. 20Compauids 9f-y
the invention in which ,l\ SO, may be prepared according to t

general scheme 7 by reacting an amine-substituted ring A with the 0

appropriate stilfonyl chloride RS(02)C1 in the presence of a
[ ase such as TEA or duso;?ropy ’ﬁ 3 to form the
yr{de. Scheme 7 25

C

O 0
cl Cl
/ / '
215\ o 276\ N_Q o
HN—<< HN—-/Z
/=N N
N N
/SI \% /SI \%
0] \6 0] \(\)
cl cl
/ /
277 \ N N/ o 278 \ N 0
HN HN
NN S
/SI \A /SI \=N
(G o7
o) o)
cl cl
/ / ,
HN HN
OH /
d
/SI/ /S'—/—
oY i
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(R2)n(R n WO 2006/028958PCT/US2005/031284 Compounds of the

invention in which X is NR4SO0 are similarly prepared usin he appro rlate
Wos%ﬂ?ﬁ'mg&sﬁorlde R1-SO-Cl instead of the sulfonyl chloride %E(Jég‘;) 31284

Compounds of the invention having the structure of formula Ib' in WhICh X

is NICO (Le cformula 5 Ib") may be prepared according@p the general
scheme=Sin wheh R3, R6, in and o are as definedfgreinand Q is Cl. Br
28t 1; Q\is,falo OR wherein R is aﬁhctiv ug; L ig Br, | or
OTf (e.g. O- 802 : Scheme 8 CI (R3)TT: NI F121 \7. 4—1 ) (&) W/

. OH

O”S\S\f O";S\\I

0 o)

cl Cl

cl cl
Y /
285 \ N o 286 \ N o
HN Cl HN Cl 0
gs IS
//Sf 43—/—/
8} \é o x{\)
cl cl
/
287\ o 288\ 0

cl Cl
/ <7/
289 N\ o 290 N N/ o
HN HN cl
7N\
N/
o//S\C\) o’/s\b
cl cl
/ /
291 N\ o 202 N\
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ffe)c. Cl (R2.)n-Thr.I N-.61 41-4,C) Ibl The zinc halide pyridine reagent
(a) is reacted with 2-chloro-5-nitro-benzene reagent (b) in a Ne[crlis’hi
W%&?Pﬁfﬂ?@g?éaction in the presence of a suitable catalyst such“d8 ngf&ﬂﬁ’?“
tetrakis(triphenylphosphine) complex (Pd(PP113)4). In a particular
embodimentithe palladium tetrakis(triphenylphosphine§icatalyst is
stabliz it enylphosphine (PEI)). In a pargicular diment Q is
2B%. In rtic emgodiment Lis I. In a Bétticul b eng the
coupling reactiomiis-gerformed from about 50C to about 60EN-Fhe
nitrobenzene reagen may be obtained from activatingcorre ding
amine (i.e. 2- chloro- roaniline) in an aqueous sulfuric acid lon
with sodium nitrite and displacing with an L group (e.g. with KI, KBgs—+n a

s

particular embodiment,oﬂ\&s I. In a particular embodiment the reac?io%’a IS

ple with Fe, Zn or SnC12 in presence
ite (&) Iarticular emb%gcﬁmen\, INterm

ol ol
/)
297\ o 298\ o
HN HN
4 \N / \N
el N
-
\_
ol ol
/)
209\ o 30 TN/
HN HN
= "
N HN
N/ 1
cl ol
/
510\ o 302\ 0
HN HN
7 N Ho a

HN——}—‘ §7—>,
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WO 2006/028958PCT/US2005/031284 for example, in the presence of

AcOH iii EtOH. In a particular embodiment, intermediate (c) s r
W%ﬂ%“é’r%?%%sr example in the presence of AcOH in EtOH. In a%) %ﬁ%@ﬁéﬁ%mw
embodiment, intermediate (c) is reduced with SnC12, for example in the
presence of {U in EtOI-l. In a particular embodiment th€élreduction
reactio e ed at about 60C. 5 Finally, intefmedi ) is reacted
3Mth a@%@ci%(a to yield final condfbund Y. a padiculsr .
embodiment, thedsetivated acid (e) is an acid halide (e.g. QH loride) or
activated ester (e.g. NQ{E)EDC)' In a particular embodiment t 'pal
reaction is performe bout OC. 10 The compounds of the in ion
inhibit the hedgehog si g and are useful for the treatment of caﬁeig
associated with aberrant hedgehog signaling, for example when Pﬁtgh
fails to, or inadequately, represses Smoothened (Ptc loss-of-functigh °
phenotype) ad/or when Smoothened is active regardl€ds of Patched
represgion (S ain-of-function phenotype). Ex es ch 15 cancer
¥pes inclyde | cgll carcinoma, ncuroé®odenhaljfumars/such as
medullablastomajNr€ningioma, hemangioma, glioblastomappaficreatic
adenocarcinoma, sq ous lung carcinoma, small-cell lung cargi a,
non-small cell lung carcinoma, chondrosarcoma, breast carcino
rhabdoinyosarcoma, oes@ageal cancer, stomach cancer, biliary tragt

cancer, renal carcinomaj thyroid carcinoma. Compounds of the i
may be administered prior to, concomitantly 20 with, or following
administratiop, of other anticancer treatments such as ragliation therapy or

Syitable cytostatic chemotherapy po include, but
;N' @ agtimetabolites, such asscytargbifie, ral%ine,
5-iluoro-2°-deoxywiriine, ge.mcitabine, hydroxyurea or met xate; (ii)

DNA-fragmenting ag , such as bleomycin, (iii) DNAcrosslinki gents,
such as chlorarnbucif, cigplatin, cyclophosphamide or nitrogen Mus rdc')
(iv) 25 intercalating agents such as adriamycin (doxorubicin) or
mitoxantrone; (v) protein/syn is inhibitors, such as L-asparaginase,
cycloheximide, puromycin-exttiphteria toxin; (Vi) topoisomerase | poistis,
such as camptothecin or topotecam (vii) topoisomerase-l poisons, such
as etoposide (VP-16) or teniposide; (viii) microtubgle-gli agents,

Bieh as\eo cecolohicine, paclitaxel, viﬁb(iastin 0 stiney (ix)
kinase inhibitors Sdich as flavopiridol, 30 staurosporin, ST157(CP M-
57148B) or UN-0I (7- xystaurosporine); (x) miscellaneous
investigational agents h as thioplatin, P5-341, phenylbutyrate=ET-18-
OCHa, or fatnesyl transf e inhibitors (L-739749, L-744832); 5~
polyphenols such as quexcetin, resveratrol, piceatannol, epigallocateé¢hine
gallate, theaflavins, flavanols, procyanidins, betufinic acid and derivatives
thereof; (xi) h&mones such as glucocorticids or fenretiftide; (xii) hormone
35antagonists,/Sugh as tatnoxifen, finasteride or ERb .@)o nists. In a

gfmbodithent; WO 2006/028958PCT/1182805/03-284 o
compounds of thélprésent-iryention are coadministered With’”ﬁ‘%gatic

compound selected fr, he%roup consisting of eisplatin, doxor, in,
taxol, taxotere and rniteggycin C. Another class of active compo

which can be used in thg//gresent invention are those which are 5 ghle-to
sensitize for or induce apdptosis by binding to death receptors ("death
receptor agonists”). Such agonists of death receptors include death
receptor ligands such as tumor necrosis factor a (TNT-a), tumor necrosis
factor B (TN. F-B, lymphotoxiu-a) , LT-I3 (lymphotoxin-11), TRAIL (ApoZ2L,
DRA4 ligand), CD95 (Fas, APO-I) ligand, TRAMP (DR3, Apo-3) ligand,
DRE6 ligand as well as fragments and derivatives of any of said lig-ands. In
a particular embodiment, the death 52



10 receptor ligand is TNF-a, In another panicular embodiment the death
receptor ligand is Apo2L/TRAIL. Furthermore, death receptars agonists
WaQ M ??§gsggonistic antibodies to death receptors such as /E%%/ 031284
antibody, anti-TRAIL-R1 (DR4) antibody, anti-TRAIL-fl (DR5) antibody,

anti-TRAIL-R3 antibody, anti-TRAIL-R4 antibody, anti-BR6 antibody,
j Il as
. e pyrpose of
sensitizing cells poptosis, the compounds of the presenti e%on can
be also used in combjiration with radiation therapy. The phrase /radiation
therapy" refers to the.use of electromagnetic or particulate radiati
treatment of neoplasia. iation therapy is based on the principle fthat
high-dose radiation deligere a target area will result in the death of 20
reproducing cells in bot&lﬂ'ﬁ'ﬁbr and normal tissues. The radiation dos%e

iatjgn a patient receivesiWill depeffd o
g the location of the tumor in relation

therapy and is known in art (Hellman, Principles of Radiation T
Cancer, in Principles | at@d tice of Oncology, 24875 (Dc-vita et@,
ed., vol 1, 1993). Recent nces in radiation therapy include NH
three-dimensignal conformal external beam radiatjon, intensity modulated
iati@ét@lMRT), stereotactic radigfélrge a f@» ythcrapy
{mtersti' N radiation tferapy), the latter placing thesburceof ra
directly into the ttifvok as/30 implanted "seeds". These newBltreatment
modalities deliver greatélydoses of radiation to the tumor, which/acgounts
for their increased effsetiveness when compared to standard exterqal
beam radiation therapy.{g] ing radiation with beta-emitting radiongzl es
is considered the most u | fopradiotherape/utic applications bec ‘?e of
the moderate linear energy trarsfer (LET) of the ionizing WO 28
2006/028958PCT/US2005/031284 particle (electron) and its interme&a@e
range (typicafly several millimeters in tissue). Gamma rays deliver dosage

erefore, be in intimate contact witf
the tissue to he treat addition, alpha emitters 5 are gener
metals, which limits t ossible chemistry and presents undue
from leakage of radionuchde from the area to be treated. Dependinigiﬂos
the tumor to be treated all kinds of emitters are conceivable within the./
scope of the present invention. Furthermore, the present invention (')/\O
encompassesitypes of non-ionizing radiation like e.g. ultraviolet (UV)
radiatiorr=higherergy visible light, microwave radjatian ( rthermia
gaérapy), it raTRg radiation and 10lasé?8. In rti emﬁodiment

diseases or conditions_ny diateﬁlfby angiogenesis such as tumors, | N
particular solid tumors s @h/égColén, lung, pancreatic, ovarian, bregst/anch
glioma. Furthermore, compounds of the invention are 15 useful for freating
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, inflarrunatory bowel
disease, Sjogren's syndrome, asthma, organ transplant rejection, systemic
Lupus erytlunatoses, rheumatoid arthrifis, psoriatic arthritis, psoriasis and
multiple sclerosis. Compounds of the invention are also useful as a
depilatory.

limited range and!




20 The invention also includes pharmaceutical compositions or
medicaments containing the compounds of the invention and a
W%?ﬁ/ﬁ@fﬁﬁauy inert carrier, diluent or excipient, as well as'THEtHELap1 284
using the compounds of the invention to prepare such compositions and
medicaments) Typically, the compounds of the inventiofiused in the
metho f the=imyvention are formulated by mixin amptent temperature
pHOand at the desired dégree rit th o
physiologically ag able carriers, i.e., carriers that are nogxtoXi
recipients at the dos and concentrations employed into a g

particular use and the c ntration of compound, but may range fiomy
about 3 to about 8. A pa(lgf:ﬁ}anformulation is an acetate buffer at pil 5.
The compounds for use n may 30be in a sterile for(ryulation. Thé

compound mdy be stored as a solid composition, althou ophilized
g%mulio @; eous solutions are acc %abl T sition of the
invention-Will be-form@ated, dosed, and administeret in hi

consistent with gb8dtnedical practice. Factors for considerafiomin
context include the
disorder being treate e particular mammal being treated, the
condition of the individuagfétient, the cause of the disorder, the site&i\“\
delivery of the agent, the igethod of administration, the scheduling 0
administratiog| and other factors known to medical pracfitioners. The

n =

necessary to cause regugtion in size, volume or mass of a tumoythat is
responsive to hedgehqg.slgnaling, or a reduction in the increase\in.sIZ€}....,
volume or mass of such mor relative to the increase in the abselﬂee>
administering the compogﬂu(‘j\/of the invention. Alternatively "effective
amount” of th  compoun means the amount necessary.fo 10 reduce the
gnant cells or the rate in increase of_the nymber of

, @ rnatively, "effective ampynt” i the-arqoupt of the
compoundof thefveftion required to increase survival o p?&ie S
afflicted with an aﬂ%-h@\e‘hog pathway sensitive tumor. Such a nt

may be below the am@unithat is toxic to normal cells, or the mafnmigl as a New
whole, With respect toidn-matignant indications, "effective amourity \WNH
means the amount of coHﬁ)ound of the 15invention required to deci®ase
severity of the particular indication or symptoms thereof. Generally, the

It aIIy effective amount of he corgpound,of the invention
administer®d parenterflly per dose will be in the rangé of .01 to

about 100 mg/kg,%r xample about 0.1 to about 20 mg/kg-of payi

weight per day, for example about 0.3 to 20about 15 mg/kg/day: 3 unit
dosage forms, such a lets and capsules, may contain from a é}\t} 25
to about 1000 mg of the c@im ound of the invention. /

™ os

)zo
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The compound of the invention may be administered by any suitable
wal %%Rﬁsggé:ludi.ng oral, .topical, transdermal, parenteral, su@%%%ngét

réctal, Infraperitoneal, intrapulmonary, and 25 intranasal, and, If desired

for local treatment, intralesional administration. Parenteral infusions
include intrdfauscular, intravenous, intraarterial, intrap&'toneal, or
subcytangoug-administration. An example of a sdosage form

tainingoabout 25mg, 50mg,¥60mg, H0ing;-6¢ 500mg of the

compound of theNn¥ention compounded with about 90-30 FAg anhydrous N
lactose, about 540 dium croscarmellose, about 5-30mg / Y NJ
polyvinylpyrrolidone ) 1(30, 30 and about 1-10 mg magnesi
stearate. The powderetzﬁ%j%?dients are first mixed together and th&

mixed with a solution of\the/PVP. The resulting composition can be dried,
granulated, mixed with the lgagnesium stearate and compressed to tablet
form using cgnventional equipment. An aerosol formulation can be

3pIventign 4 table, buffer solution, e.g3asphosphate by
tonicifier, e.g. a sgltguch 35 sodium chloride, if deslted. Th
typically filtered, e.g. @s{ng a 0.2 micron filter, to remove impuriti
contaminants. Topic&l fotmulations include ointments, creams, Ig
WO 2006/028958PCT/ 05/031284 powders, solutions, pess
sprays, aerosols and capsules. Ointments and creams may be formu}
with an aqueous or oily base with the addition of suitable thickenin‘gr’é\nd/or
gelling agentéj and/or solvents. Such bases may includewater and/or an
oil such.a liquid_paraffin or a vegetable oil such as-a il or castor oll

hich
Sh6 CB,\Ilalcohol,

izing agents, dispersing agents, suspending
agents or thickening agent wders for external application may be }
formed with the aid of uitable powder base e.qg. talc, lactose or
starch. Drops may be ZOfo ulated with an agqueous or non-aqueous base
also comprising one or%dre dispersing agents, solubiliang agents or
suspending &dents, EXAMPLES 15 The invention will bexmore fully

f;:ander 000,-b srence to the following egg?dnpl .

dweve -Re construed as limiting the scope of the

Abbreviations usEi erein ar/q_% follows: 20Bu.OH: butanof DIREA:
g .

diisopropylethylamin o/
/ [
£
0
cl ¢l o
e o N
SR N A N/ 32 N\ o (:>
HN HN /_/N
Jd o
/

Of‘{f'\
l@]
=P,
1
O

55



DMA: NN-dimethylacetamide; DMA?: 4- dimethylaminopyridine; DME:
12 dlmethoxyethane 25DMF: dimethylformamide; EDC.:
%‘fﬁyis‘é 8(3 -dimethyhuninopropyl)carbodiimide; HATE: PCT/US2005/031284
0-(7-Azobenzotriazol-1-y0-1,1,3,3-tetramethyluronium
hexafluoropﬁsphate HPLC: high pressure liquid chromatography MPLC: >:o
sure liquid chromatography 30 NB ."N- @ uccinimide;

: Y¥mine; FASF: trls@ hylarfifio)sulies 0 (‘
dlfluorotrltnethyIBN cdte; Ti-IF: tétrehydrofuran; Et011: Ethafb135 Me;)_l—}?’
Methanol; DL: miCI‘OV\é 006/028958PCT/US2005/031284 R

reagents were obtained con)mermally unless otherwise noted. Reactipns

were performed using ‘\—§=0 go
0
Cl ‘ cl
s Ly Q 346\ ¢ Q
N 0 _>—~ N o Q
HN N HN N
g d
/ /
=0 S0
o) 0
cl cl
/ /
347 \ N & ( > 348 \ N o O
HN N HN N
2 g
", ,
N S\\“O
0
Cl Cl
o 7\
349 \ 7 350
N o] =N 0
HR HN o>\.__
NH, e
§=0
b 0
/%
ol cl

351 \,\{o 352 N\

33 N\ o O 354 N\ o

56



5 oven-dried glassware under an atmosphere of nitrogen. Air and

moisture sensitive liquids and solutions were transferred via syringe or
WQ MK el cannula, Organic solutions were concentrat%%‘%%&g?y 031284
reduced pressure (ca. 15 mm Hg) by rotary evaporation. Unless otherwise
noted all soféients used were obtained commercially. CHromatographic

on of products was accomplished by usn 0,CombiFlash
38ompanign and/media, Reaction times afégQiventoaf 10 \illgstragion only.

phy-mass Rectrometry (LC-MS). Thin-|
2L was performed on EM Science silica ge
plates (250 pm). Visualizatin of the developed chromatogram wa
accomplished by fluord¥cence quenching. LC-MS were acquirediith a
Shimadzu IGAD LC on a Phenoruenex column (50.x 4.6,mm, 5 um)
3gﬁera ng min. A 15 Shimadzu SPD-10A
4 ang-R854 nmiwaspused. Single quadrupole mas#spectromefry was
performed on ari’Aphlied Biosystems mass spectrometer. Riicle

tetramethylsilane (TMS)/n\Warts per million (ppm). Data for 111
recorded as fpllows; cHEmical shift (ti, ppm), multiplicitys(s, singlet; bs,
broad siaglet;d=20 doublet; t, triplet; g, quartet; gsint, quaatet; sekKt,

: jet; m, multiplet; bin, broaggnultigle / gration. The
structure ? all final products were assessed by ajleast one of
the following techniqle LC-MS, NMR, TLC, Example 1Genera

Procedure Compourids of examples 2-51 were prepared accor{ling’to mr_e/“o
following general procédur - Suzuki Coupling Procedure WO\ _ ¢,
2006/028958PCF/US 84 2 M aq. Potassium carbonate3.0 eq)

and 4:1 tqueCne:ethanoI mixture*(2.5 mL) were added t%la microwave vial
charged with“"the appropriate boronate ester (2.6 eq), aryl_halide (0.35
ol,d.0 56 @» I'd(PPh3)4 (0.04 eq). The viakwa :@s and heated
with stifring in the migrowave to 160 C for ten minttes. Tt '
poured onto 2 M%, odium hydroxide (20 mL,), extracted With ethyl
acetate (2 x 20 mL), 4
crude product by chroffg
afforded the desired product: B: Negishi Coupling Procedure

ATNAZnBrAk, X=lorBr .: H, 3-Me, 4-Me, 5-Me, 6-Me ¢

4

Ly 0
HN-—f HN
/N /~/
N N— NH
N
Cl

HN

HN

/ /
N O 366 \ N O
HN HN

N<:| NH
HN HN

365 \
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10

15

20

15Aryl zinc: bromide (0.5 M in THF, 2.5 eq) was added to an oven-dried

microwave vial charged with the appropriate aryl halide (1.0 eq) and
is§)4 (0.04 eq). The vial was sealed and heated Wiﬁ%ﬁ#?ﬁ%ﬁi’?f‘%ﬁ%‘

microwave to 140 C for 10 minutes. The crude reaction mixture was

concentrate@land purified by chromatography on silica ¢el (conditions

nitro aryl (1 mmety-3<eq) in AcOH/EtOH (1:1, 0.42 M) was slowly to
a solution of Iron powdey (6.0 eq) in ACOH/EtOH (1:2, 2 M) at 6 The
solution was stirred a WQ 2006/028958PCT/US2005/0312

N O N
HN HN

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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70 C for 30-60 minutes. The reaction mixture was cooled to 23 C, filtered

throu h‘ciente, washed with ethyl acetate, and concentrated, Il
W%%?a’gégdégs dissolved in ethyl acetate (30 mh,), washed W%&Tég%or%{éﬁzw

ag. NalTCO3 (2 x 15 rriL) and water (2 x 10 ml,), dried (MgS0O4), and
(ceaRpaiimteteTheublly:resiRoMAS TG td withrms pfurthcdr paificsstedieren by
‘e erner}ll(geq ﬁg%r}geﬁt%re@gtipn R =l or pyridin-2-y1 10 Acid chloride (1.0_5-1.1 eq)

was added to a solution of aniline (1.0 eq) and TEA (1.1-1.5 eq) in

methylene chloride at the indicated temperature. The solution was stirred
sfemOegs B hours, poured onto saturated ag. Nal-1CO3, extracted twice with

methylene chloride, dried (Mg304), and concentrated. Purification of the

crude product by chromatography on silica gel (conditions given 15below
Coatisraidel fiicllgeSivertipRotit cir R EDEsipgmilE arg-aamq%}ﬁ@???f: ‘@?E‘m"&?s) from

coﬁ%@ibﬂi‘%vaﬂable 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
LB C
, Br Xag N Pd(PPhs), (RS)’_““E( / X
1 + i N ™
RFT R
N ZnBr

(Rz)n (R )

2hn

Ia

in which the pyridyl zinc bromide (or alternatively pyridylzinc chloride) is reacted with an iodo or
bromo substituted ring A to give the final compound Ia. Alternatively, compounds Ja 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

o S
| d (Rajm~ C

(Rédn

Ia
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EDC, CHID NH4C1,1-120 CliaCi extraction R =1 or pyridin-2-y1

WOE%@%XJ%% acid (1.1 eqg) was added to a solution of aniline]_(&?gl%%(%%gu84

. .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 ag.

A INlogapbaigading Sitrsesisd itk Doien TR BIRFHLLDEHRay M the presence
of (MaSR) candsconsentrated Bprificatian akiha g hidenproeiat byheated with a 2-

chromatography gn silica %l onditions, given b afforded the.desired;
halggaie St’&}ﬁg E%‘@é’?ﬁi%%%% & §é§5g/%%%§3eﬁl§%)&dlt§m of amines o
2-chloropyridine CICI \ --Z--R 0 =NF S 0=14 Ft HN
Compounds of the invention in which ¥ is NR, may prepared by palladium catalyzed amination of

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

scheme 3

roS ‘ Xe. (Relm @ Xe.
(RS)WN/ + R4 Bdl N/ N@ R4
4

NRyH e R
(Rahn (Ran

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

\
1 AN R
(Rl Q NRH (R:«x)m"t P N Ry
N Y-

N Y

Ch R4
(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. Ri-NR4H. The same scheme may be
used to prepare thioamide compounds of the invention, ie. X is NR4C(S), by employing an

appropriate thio acid chioride CI-C(S)-R; in the acylation step.

Compounds of the invention in which X is C(O)NRy 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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1C RH 13:-N,Rt1 HN-1  f/ e A\ N BeOH /7-7'ce \ ---,/--(\CI\N--ite Ft iR
CH5 | 5NHRIZ! = ethanolamine, analine, benzylamine

W% éWﬁﬁsopylae N-methylpiperazine” morphol2- tnorphoI|ﬁggﬁ%ﬁ%{?ﬁﬂ'}éz84
Primary or secondary amine (5 eq) in either BuO1-1 or a mixture of
BuO1-1/etliyiene gyleol was heatedsthedéG to 220 C for 20 min in a sealed
tube. The BuOl-1 was removed under reduced 10 pressure. In cases
where ethylene egcoI was used, the reaction was diluted with water, and
thef,p/rmct was ex ffacted into ethyl acetateginttied (Mg(§94

RelBrice o@- e residye was purlﬁed—by—reverse P P
afford the de product’ 15 &FKmide bond coupling with HATU
(Rak (Ran

A similar scheme may be used to prepare thioamide compounds of the invention, i.e. X is
C(S)NR4, by employing an appropriate thioic acid-substituted ring A (e.g. -C(S)YOH) or by

converting the amide with Lawesson’s reagent..

Compounds of the invention in which X is NR4C(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

i ~ - 7N Ry H
{(Ra)m ”\N/ Y‘_@NRQH RNCO ( 3)?‘5‘"{({\1/ Y‘@/NTN\RT
G
(Ra)n (R2)n

The same scheme may be used to prepare thiourea compounds of the invention, ie. X is
NR,C(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 sulfony! chloride Rj-
S(0,)Cl in the presence of a non-nucleophilic base such as TEA or diisopropylethylamine to form
the desired sulfonamide .

Scheme 7

Ry

-
(Ra)ﬁﬁ”_d\‘\ ///L NR4H Cl-SO,-R;, base (Ra)mT K /K @/N\ /R1
N Y-

Oz

(Ran (Ra)n
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Cl 1-INO Ar Aniline (1.0 eq) was added to a mixture of carboxylic acid (1.1
eq), HATU (1.1 eq) and D1PEA (2 eq) in DMF (0.1 - 0.2 M). After stirring84

W H4I3I5% he reaction mixture was diluted with 0.1 N 20 sB&iliHy2003/031

hydro_xide or saturated NaHCO3, extracted into ethyl acetate and the
c&apshinedrangamieniayers wiged Washedseithering aTherergedicsisy tre\wgsopriate

ied (1IVMSO4), eoncentrated and the cru i as purified by
Su?fer‘%i%%"ﬁ %sé%gjp%? S%@%O%é%%%@%@%%g 05/031284
Preparation of sulfonamide benzoic acids HO. R1 DIPEA/MeOHKA") :
CRRMNRIP & indetenarsuiony benraicoagiehiiiaded) waishaxidelHO® (i.c. formula

solution of aming (1.1.eq).in 10-20% SDIPEAhnethanal ( "C. Af
R R R S

~ hapeirified DysreélErser BHsis hpesen. OB tahyheron Bioep RNt sy L is Br, Tor

OTf (e.g. O-SO2-CF3):

Scheme 8
Gl = cl
Ramr |
AN L S
m@ * —— N —
N > znaQ
NO?_ NQ»,
(a) (b ®
= Ci
Rae |
k\N .
O
NH, Q
@ @
(e)

(Relo (Redo

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 . 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
anL 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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Pcl(PPh3)4 r-i'(Me3Sn)2, LiCl (Ra)m-ir ",(R3) = m
"N-OTtDioxane/TolueneN SnMe3 10 A solution of

WaRSIE T Hhenylphosphinepalladium (0.04 eq.) in toluene }(ﬂm_s)zwygslzm
added to degassed solution of aryltriflate (1 eq), bis-triallcyltin (1,05 eq),
fort@@gggiggqg?tm?&e%éa)ﬁmmﬁdioxme. Heataditolre meddmenhdotssmedisiede) is
0 uted with ethyl acet wa i I -
ARt (G OR) Gl St o e matial o Lo ment
intewitbdiete 1STUsthietupritiféRtSRCE: SoncEmplaithithn FEeEGe2 & MG Hekitds) ™ @
paV¥RB.REHES PSR acsokitian af dimathylantioastianol (3 eq) in
hexane at 0 C, The solution was stirred at O C for thirty minutes before
dropwise addition of the substituted pyridine (1 eq). The solution was
Firsfiy.cigtet@dBfofda s achsinralrasactinsd coilée) 8 Yiaddinal SommRdP”- e

pa%ﬁ@%ﬁ%ﬂ%hﬁ%&@%eﬂ@@v%@@%@icﬂ (opwiseadhe:sakition was stitseidcpbr 28iiCated
or thirty minutes, warmed tq 0 C, quenched with water, fol=8
e RIS S A e
was added to a degassed solution of aryliodide (1 eq), arylstannane (2 5

eq); and tripher_lylphosphine (0,;6 eq).in NMP. Heated in the microwave to
e P ISR R
cantts msﬁé@ﬁbbw@ﬁc&@mm@mhmgqim%g, for example when Patched fails to, or
inadequately, represses Smoothened (Pte 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; (i) DNA-fragmenting agents, such as bleomycin, (iif) DNA-
crosslinking agents, such as chlorambueil, 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, STIS71 (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; (xil) hormone

antagonists, such as tamoxifen, finasteride or LHRH antagonists. In a particular embodiment,
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A solution of hydroxypyridine (1 eq), alkyliodide (excess), and cesium

carbonate in NNW was heated in the microwave to 100 'C for ten minutes.
WERMEARMEN mixture was diluted with ethylacetate, washed WAH RO 031284

N1140H(,q) and brine, dried (Mg304), concentrated and purified by
cok6ilica gahebramataghaphydModdathyl-kateibaponiicatiompsa! selected from

20061028958PCT.TUS20051031284 The methyl es as
S s LR R B B Ay B ST eton of

the reaction the TIE was evaporated under reduced pressure and the

solution is acidified with HCI to pH 2. The resultant solid was filtered and

ARNIRY 1R.QiIVE.HEE uBB6Ids whldh BEOBRINAMAR it thespresentr0h8 fiee aaith are
abfiteJ Qc? tslgnr;%gg fgr%rli?'lﬁgx)l)cg aHp(c?pt%s%Q %}(/) %&nl?i%rgol)t(ol %a’rc}xbxse’cén c%l'(’l‘d%aﬁg%eecre]:gtépé’gonists").
Such agonists of death receptors include death receptor ligands such as tumor necrosis factor a
(TNF-), tumor necrosis factor B (INF-B, lymphotoxin-o) , LT-B (lymphotoxin-), TRAIL
(Apo2L, DR4 ligand), CD95 (Fas, APO-1) ligand, TRAMP (DR3, Apo-3) ligand, DR6 ligand as
well as fragments and derivatives of any of said ligands. In a particular embodiment, the death
receptor ligand is TNF-o. In another particular embodiment the death receptor ligand is
Apo2L/TRAIL. Furthermore, death receptors agomists comprise agonistic antibodies to death
receptors such as anti-CD95 antibody, anti-TRAIL-R1 (DR4) antibody, anti-TRAIL-R2 (DR5)
antibody, anti-TRATL-R3 antibody, anti-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

antibodies.

For the purpose of sensitizing cells for apoptosis, the compounds of the present invention can be
also used in combination with radiation therapy. The phrase "radiation therapy" refers to the use of

electromagnetic or particulate radiation in the treatment of neoplasia. Radiation therapy is based on

- the principle that high-dose radiation delivered to a target area will result in the death of

reproducing cells in both tumor and normal tissues. The radiation dosage regimen is generally

- defined in terms of radiation absorbed dose (rad), time and fractionation, and must be carefully

defined by the oncologist. The amount of radiation a patient receives will depend on various
consideration including the location of the tumor in relation to other organs of the body, and the
extent to which the tumor has spread. Examples of radiotherapeutic agents are provided in, but not
limited to, radiation therapy and is known in the art (Hellman, Principles of Radiation Therapy,
Cancer, in Principles I and Practice of Oncology, 24875 (Devita et al., 4th ed., vol 1, 1993). Recent
advances in radiation therapy include three-dimensional conformal external beam radiation,
intensity modulated radiation therapy (IMRT), stereotactic radiosurgery and brachytherapy
(interstitial radiation therapy), the latter placing the source of radiation directly info the tumor as
implanted "seeds". These newer treatment modalities deliver greater doses of radiation to the
tumor, which accounts for their increased effectiveness when compared to standard external beam

radiation therapy.

Ionizing radiation with beta-emitting radionuclides is considered the most useful for

radiotherapeutic applications because of the moderate linear energy transfer (LET) of the ionizing
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The paramethylbenzoie acid (leo) was combined with Benzoyl Peroxide

(0.1eq) and N- Bromosuccinimde (0,9eq) in a solution of 5%AcOH |
WORAAYE§&58nd heated in the microwave at 10 120C for 515)%?@1 é%qﬂoﬁgm

product was separated from the starting material and di-bromo product via
par!r?Q@zé@m)fmmaﬁ@@mnyewﬂg@aypﬂawmﬁr(mm%m@m@ gama rays

hexanes solvent. system, 150: 50 ium M esulf isp f
e TG T Bl e DR e o e et

xtrmeth drvestdlireatse(Rdiglin- B-sse fehfie SBERT IS IRt dtRevergr ™

the%mlé}Hﬁﬁ-iﬁiﬁ%@@ﬂmbmh@mea@mm Wwaseatetk toe6OC Inaaiidihbethaomitters
several hours until comple ed, Reaction,mixtur:

are, EeRGHEL EﬁﬁfVe‘gg%llrsé ‘évr?ﬂgke&%g@éed Ahet li/f%(%% e%ggc w@g@ﬁ% gﬁﬂaﬁf’i cfr o

lealayenivadarisitiofemntagresire Senate DRRUIEEEAdEHEER PR e all kinds

of é\?x(‘%&t&%é&éﬂ%%c&i%?%ﬁﬁﬁihﬂ&éﬁ@@@f ReAming dispiaaenentefBrontiagresent
invention encompasses type;gso ngg-%(glif’z%r%g f’a 1a¥i§1 Flelﬁel\le.YgRultraviolet (UV) radiation, high
energy visible light, microwave radiation (hyperthermia therapy), infrared (IR) radiation and

lasers. In a particular embodiment of the present invention UV radiation is applied.

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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H NiR_’ TQ the bromo starting material (leg) was added appropriate amine
in either DMSO or BUOH and stirred at room temperature until

(3eq
W%B%%?éf@?’?l:or less nucleophilic amines or anilines, the reabfidASHWEyE31284

forced to c_ompletion using microwave conditions ranging from 150-170C
paf@ful® &a&u&uﬁ%&;@e&i&re&ﬁaﬁsm teacont Goig tecktsl dihndscanebeditier of

extracted with ethyl acetate.an r i ' i

Toga icar HEABACUR method of
theréflsﬁ}'tleaalr? aa!uﬁnlgt%ﬁﬁ%‘ﬁiea%e or pjﬁ?@%%%/%%a%#&fé%??ﬁfﬁgactig% resulténgtir? , °
adiifiistibiroddi. 100l ispimuEraitTef #o g 0 BRI KREHS BN fREical
prazgﬁﬁc_ﬁ@:%an‘l%gﬁé@i&m@ Henzoase {leg) st eatedadritiniRetaissillrhe(geverned by
esium) Carbonate (1,5eq).and appropriate thiol deriyative. (1 '

BN OP SN Art b DU APl BEr o e PR B
sigveliieongor ittt niveruo WITHRSPEHBICA WS ESAFSIB NI Spjyne or mass of

a t@ﬁﬁﬁ?ﬁt@@%ﬂyﬁ% ﬁéﬁgeﬁﬁgaﬁﬁiwéﬂ/ﬁaﬁdwﬁﬂ av@e Maganesiusize, volume or
e pmor e 90 B HAEEL 1 iR e ol Ok ARLNAE MR of
invention. Alternatively “effective amount” of the compound means the amount necessary to
reduce the number of malignant cells or the rate in increase of the number of malignant cells.
Alternatively, “effective amount” is the amount of the compound of the invention 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 notmal cells, or the mammal as a whole. With
respect to non-malignant indications, “effective amount” means the amount of compound of the

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

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

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

The compound of the invention may be administered by any suitable means, including oral,
topical, transdermal, parenteral, subcutaneous, rectal, intraperitoneal, intrapulmonary, and
intranasal, and, if desired for local treatment, intralesional administration. Parenteral infusions
include intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous administration.
An example of a suitable oral dosage form is a tablet containing about 25mg, 50mg, 100mg,
250mg, or 500mg of the compound of the invention compounded with about 90-30 mg anhydrous
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 solation 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 typically filtered, e.g. using a 0.2 micron filter, fo

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

66



10

15

20

25

30

35

R: Oxone Oxidation oxone 2:1 MeOH/1120 c2n Derivatized thiol (1eq)

was dissolved in MeOl-1 while Oxon (2eq) was seperately dissolved in half
WQRAAYHEHAL of water. Once all the oxone was dissolved, thlé¢ jﬁ%ﬁg‘%{@@g@i

added TO the thiol in IvleOH solution at once and stirred until complete.
powderdyl eOmniwgSpevareratetin vacueiand thgsiiie Ointments and creams may be

foé%ﬁé‘a?x%%? §rE§ Iéyu %9%%%%@%&%%%%3&?%&%%%& %ﬂ@e%ﬁ%&%ﬁ)? gelling

with Ethyl Acetate. The organic layer was dried over Magnesium Sulfate
AZEHY VI ESHITEIED tOPGHSPasER N8t FariedesvatwianAes &t e oRidies vkl maiiEn or
vegtiefdeas] s1QAmitine afieppxiges (3i0.eq), shiephenal 61.2 @a)yandene glycol.

neutral aluminum,oxide (-70.eq).in diethyl ether was stirrgd fpr3h 1109
S L o S R A

PoYRsFEnth %Xf@ﬁ:@@ﬁf@?%ﬁ@dWrﬁ&rhﬁeawmé%m%m&mmd with an
aqissiifiest bylsilies gRlChyMategraphy (0-A6% attyineataigihexansliithy agents,
diy}igrlgnng égé/rgg,()g(l}é%lejlllggneg Qé%ﬂé’ g;["thickening agents. Powders for external application may
be formed with the aid of any suitable powder base e.g. tale, lactose or starch. Drops may be
formulated with an aqueous or non-aqueous base also comprising one or more dispersing agents,

solubilizing agents or suspending agents.

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- Adime’thylaminopyridine;

DME: 1,2-dimethoxyethane;

DME: dimethylformamide;

EDC: 1-ethyl-3~(3-dimethylaminopropyl)carbodiimide;
HATU: O-(7-Azobenzotriazol-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate;
HPLC: high pressure liquid chromatography

MPLC: medium pressure liquid chromatography

NBS: N-Bromosuccinimide;

TEA: Tristhylamine;

TASF: tris(dimsthylamino)sulfonium difluorotrimethylsilicate;
THF: tetrahydrofuran;

EtOH: Ethanol;

MeOH: Methanol;

01 microlitre
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15 T: Conversion of nitrite group to carboxylic acid S-RS-R A solution of
benzoa le (1.0 eq) and sodium hydroxide (2.0 eq) in 1120 was heated to

WO H6/2§85182n. The reaction mixture was cooled to room teﬁ%Pﬁ@P@‘%@“
acidified with HC1 to2. The 20resulting solid was filtered to afford the pure
acid product. U. Allcylation of phenols WO
2006/028958PCTR1S2005/031284 The phenol was dissolved in DME
(2.0 m1). Cesium carbonate (1.0 eq.) and an alkyl bromide or alkyl iodide
(1.0 to 2.0 eq.) were added, and the reaction was stirred at room

AltgmpeLadre Jorhsdysmnoralcutosd dncdirowed Thedbastionayegormed using
o ERTSSCEI S Setened Lol ol Dl The e o
soletiesoretid travsferadieviil VRS WasBiNmedAl revRde pRipaaiplgions were
condd¥raRidadrand. fermationanith ap asidileyidetancanpasiineUnless 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 Fas4 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\
ci \ >2L? ol ‘ [/ | ol
| O/B A \N l AN,
UNENRENINE A SSSSUN
PACI(dppf) o PA(FPho); ~
o o N
HN\fO j: . %(_ HN\(/O E/ﬁ\ HN._O
o © P
Ar Ar N Br Ar
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The aniline was dissolved in THE (1.5 ml) and dichloromethane (1.5 ml).
MP-Carbonate (1.5 eq.) 15 and an acid chloride (1.1 eq.) were adde
WORMYBHSRSn was stirred at room temperature for 18 hours.P'ﬁrr]rZU ezz(;)l?:?l(c))3n%ij
was diluted with methanol and dichloromethane, and filtered to remove
2 M%.L‘ﬁ%aﬁéﬁﬁb@ﬁﬂi@a&h@.ﬂrm}hafdliqmw&wee&mﬁpnimmdw abdlicrgradded to a
. purified by reverse phase HPLC .20 Amidin ' Lan imnidateacl 1.0
e A T e A o A

sq)irmid RESPPh B RDWREStrish et sRdasHienrd BitsSEonE AP amife v to 160
o 8- AL IR IefAPasale §aE 38:RaWis. The metbannl wastrim@oedlQ esiracted

Wit gy ;Fg?a%’&a}f){o%}G&%&&%&a&&iﬁ%g*n? (FEVEr$5. DA UG crude product
by 2efRarmmaphotineiditindeli (sl bidrde 8) (giaridpd DeyissralRipiiAtidine-3-

carboxamide 1 FN

B: Negishi Coupling Procedure

cl R
X i\” | cl
s e
PA(PPhs)s N
HN\I/O P\
L ¢ HN._ 0
E\/rxlj\ZnBr f
X =IorBr

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

Aryl zinc bromide (0.5 M in THF, 2.5 eq) was added to an oven-dried microwave vial charged
with the appropriate aryl halide (1.0 eq) and Pd(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: Tron Reduction of Aryl Nitro Group

Ci ci
R N R
P
NO, vt NH,

R =1 or pyridin-2-yl

The appropriate nitro aryl (1 mmol, 1 eq) in AcOR/EtOH (1:1, 0.42 M) was added slowly to a
solution of Iron powder (6.0 eq) in AcOF/EtOH (1:2, 2 M) at 60 °C. The solution was stirred at
69



N- NH 10 Procedure P was performed using
W-(4-chloro-3-(pyridin-2-yl)pheny1)-6-chloro-3-carboxamide éSO m 2 and

WORMEIBHS noethylamine in butanol (0.5 mL). The crude reht 6‘%?%/?/%% 031284
purified by reverse phase IIPLC to yield

706°(2 f0r01p o0 iReihylarmine)dNoid eilare-3a{ Rysidinid 1b) pbe ivppylitingss-celite,
w%ﬁ?%%&%%%f%g%%ﬁ% |£§13S% %6%{%?}3/{% ]E%gg%%gﬁ%hf\ggs%%@%g in ethyl acetate (30
mbihysidrathypyriairs- BaEERbO@Afide.)20d weer (2 x 10 mL), dried (MgSOy), and
coR 0808 ORRRETLL L2 ARSI R Rrecadvre - Biwasperformed with
2-pyridylzinc bromide (4 naL, 2.0 nunol, 0.5 M in THF) and 3-
bromo-4-chloro-nitrobenzene (236 mg, 1.0 mmol). Purified by
chromatography on silica gel (10% ethyl acetate/hexanes) to.yield
D24 2:8besRaFhilephenyl)pyridine as a light yellow solid, Procedure C was
performed with 2-(2-chloro-3-nitrophenyl)pyridine (122 gag, 0.52 mmol) to
yield 4-ch10ro-3-(pyrid&n-2 i)aniline as a light yel&ow jolid, which was
used without further puri 'n, Procedure D was pgfformed using
4-chloro-3-(pyridin-2-y1) e (40 mg;0-2trtmol), The erude 10 residue
was purified by silica gel ch omatogrgﬁﬁﬁgzjé-m% ethy| acetate/hexanes)
to yield 1V7Y-(4- Nz T
Chloro-3-(pyridin-2-yl)pheny1)-bis[6-(trifluommethyl)-2-methylpyridine-3]-c
arboxamide as an oily regidy@; J{:dif?2.yr 0.42 (35% ethyl
acetate/hexanes); 1IHNMR (CDC13, 400 MHz) 5832 (m, 1H), 7.34 (d, 280,
7.77 (dd, HD, 7,68 (m, 18), 7.57 (d, 1H), 7.51 (m, 38), 7.33 (m, 1H), 7.12
AdtticHi®)de (18914, 168)) WS {BltY53S @intion of aniline (1.0 eq) and TEA (1.1-1.5 eq) in

methylene chloride at the indicated temperature. The solution was stirred for 0.5-3 hours, poured

10

onto saturated aq. NaHCOs, extracted twice with methylene chloride, dried (MgS8O,), and
concentrated, Purification of the crude product by chromatography on silica gel (conditions given
15 below) afforded the desired product.

E: EDC Amide Bond Formation

cl
R E
+  HO_ O R
\]/ EDC, CH,Cl
Ar NH,Cl, H,0
N CH,Cl extraction

HNYO
20 Ar
R =1 or pyridin-2-y}

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
25  mixture of saturated agq. NH,Cl and water, exiracted twice with methylene chloride, dried
(MgSO,), and concentrated. Purification of the crude product by chromatography on silica gel

(conditions given below) afforded the desired product.
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15 ivied 4-Chloro-3-(pyridin-2-ypaniline (40 mg, 0.2 mmofi was used in
procedure D with 3,5- 20 dimetboxybenzoyl chloride (43 mg, 0.216 nunol
WQRBSES5E 2 hours. The crude residue was purified by cry CRIYSEr 051284
(C112C12/hexanes) to yield N-(4-chloro-3-(pyridin-3-yl)pheny1)-3,5-
dimethoxyhenzamide as an off-white solid: TLC Ri= 0.30 (15% ethyl

F'aé ittate/%?exar;}e ;2I_ NMR g%!DCB, 400 MHz) 6 8.72 (m, 1H), 7.91 (m,
Ei ? 788 {dd. TH) 778 W 91), 7.74 (dd, 11-1), 748 (d, 18), 7.35 (m,
1H), 6.96 ( d, 28), 6.62 (t, 18), 3.82 (s, 68); MS (Q1)369 (M)+. 25 Example
55-Acetyl-N-¢4-chlorc-3-(pyridin-2-yfiphe,nyl)thiophenez2-carboxamide
WO 206302 PCT/US2005/031284 4-Chlorg=3ciodoanili
9.88 nuigl) w sed,in Procedure E with 5-acetyltjiophe
acid (1.85 g, 10.8wniol)sat 23T Tor;2 hours, The crude m
purified by silica gel matoraphy {20-100% ethyl acetatelhe
yield 5-Acetyl-N-(4-cRlotd-3- iodopRetyl)thiophene-2-carboxamjde’as a
yellow solid. o N—-R'
5-Acetyl-N-( -Qm%rg]B-iodophenypthiophene-2-ca1‘b0xamide (208 mg,

0.5 mmol) was used in Procedure B with 2-pyridylzincbromide (2.5 mL, 1
NEBRhrol, elsdvlamifit] E)yabugifiochbyesilica §ebdBdprapylatageapfynethylpiperazine,

(10-100% ethybpasiatehisyanesidomieid _

5-acetyl-N-(4-chloro-3-(pyridin-2- yl)phenyl)thiophene-2-carboxamide as

ayellow solid:TLC Rf = 0.19 (50% ethyl acetatethexanes);NMR (CDC15,
PG\ 2)c68186 fibsiel(E 19q)8:67thet, BN, ot A%(ithtpdld) BAER iyl Bl I)lcol was
he(ZtQ%tgd%;%g)v 52§8dq”011%0]1)1’i1¥ iR Q@a@:!ﬁ)ﬂ%:g%ﬂ%&&){’ ga?@e@oé'ﬁ%n%%*educed
préssure, In cases where ethylene glycol was used, the reaction was diluted with water, and the
product was extracted into ethyl acetate, dried (MgSO,), and concentrated. The crude residue was

purified by reverse phase HPLC to afford the desired product.

G: Amide bond coupling with HATU

Z | of 7~ o
% 2,
N N HoYo N
| HATU, DIPEA, DMF
Ar NaOH or NaHCO,
NH;g ethyl acetate extraction H NYO

Ar
Aniline (1.0 eg) 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 (MgSQy), concentrated and the crude

mixture was purified by reverse phase HPLC,
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15Example
6N-(4-Chloro-3-(3-methylpyridin-2-y1)pheny1)-6-(trifluOrOmethy1)-2-
WOAHISSAdine-3-carboxamide PS5 s
N-(4-Chloro-3-iodopheny1)-6-(trifluoromethyl)-2-methylpyridine-3-carboxa
Hiiggatdibd oiguiBedanfrbeaad)anagsused in Procedure B with
6-methyl-2-pyridylzinc bromide (1.75 mL, of a 0.5 M in THF). Purified by
silica gel chromatography (5-100% Ethyl acetatedlexanes) to yield
N-(4-chloro3-(34HEthyfpyridin-2-yl)pheny1)-6-(trifiliorgMmethyl)-24nethylPyri
dine-3-carboxamide. as a white solid: TLC Rf = 0.23.430% ethyl

acetate/hexanes); [LH MR (CBC13, H 6&:\?&/ bs, 7,95 ( dd,
17H), 7.67 (m, 3H) #8341, 213),%7.38 (. 11D, 7.07¢dL21), 2.71 (s, 3H),
2.43 (s, 311); MS 25(@1), 406.1 QV. WO d N—r
2006/028958PCT/1JS2005/031284 Example K

CHINotrealarenss(S-1orthypyWising-yarbrayd sbnftiifl ugramsthyl)2eq) in 10-20%

Ipyridjne-3-carboxamigde F; , .
D e 5 cflocs it iRy B R OO A
resiriciead PBO fredyb0r8%Bernbags IRES. used in Procedure B with
4-inethy1-2-pyridylzine bromide (1,7 inL of a 0.5 M in THIF). Purified by
silica gel chromatography (5-75% Ethyl acetate/Flexanes) to yield
N-(4-chloro-3-(5-
DUinfistinplloiind -2 pybighienyide6- (trifluoromethyl)-2-methylpyridine-3-carboxa
mide as a white solidplkfs 1r= 0.23 (35% ethyl acetate/hexanes); 11-1
(M\/I ' C15, 400 Mine)%)3,0462 (bs, 1W%38"1_ , 111), 7.89 (d, 1E1),
73.5785@ il A7 (MR 1)y , 111), .'@9“(@1,/ 2.62 (s, 3H), 2.38
(s, 103H); MS (Q1) 406.3 (M)t Example ?
ASBIkpatyl FitEketiliphsr31pBombitepidipddin-dL)H saenipl wlisphd henl) carb asded to
déEdQ@d solution of aryltrifiate (1 eq), bis-trialkyltin (1.05 eq), and lithium chloride (3 eq) in
dioxane. Heated to reflux for 2 hours, cooled to 23 °C, diluted with ethyl acetate, washed with
10% NH;OHy,q) and brine, dried (MgSO;) and concentrated. The crude material was used without

further purification.

I: Stannylation of substituted pyridines

1. dimethylaminoethanol

= nBuli, hexane s
Rt ) - Rok L

N 2. Me;SnCl N" ~SnMes

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

extracted twice with ether, dried (MgSOy), and concentrated.
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CL/\(1-09-2/
5-Acetyl-N-(4-chloro-3-ioclophenyl)thioPhene-2-carboxamide (203 mg, 0.5
WORMEIZAIAs used in 15 Procedure B with 4-methyl-2-pyrid§fz 85?8%%%84
(2.5 mL, 1 25 mmol, 0.5 M in THE). Purified by silica gel chromatography
K ﬁﬂéj&%/ﬁ; hyl acetate/hexgnes) to yield 5-acetyI-N-(4-ch|oro-3-(5-_ ‘
methylpyridin-2-yl)phenypthjophene-2-carboxamide as a yellow sqlid: H;:C
R1 = 0.25 (50% ethyl acetafe/hexanes); i (CDCI54
(Rzgvﬁﬂf , 1H), 8.51 (d, 1! .60 (m, 4115’13]3‘3’ (5,-133), 7.29 (d;NH
P NG & 55 '(s, 311/x.242 (s, 311); MG« 371 (Mr. 20 WO
2006/028958PCT/U52005/031284 Example H
9N-(4-Chloro-3-(4-methylpyritin-2-yl)pheny1)-6-(triflLuorometliy1)-2-
methylpyridine-3-carboxamidg, CI CF 3 Procedure B was performed with R,
N-(4-ChIoro-3-iodophenyl)-6-('3rif|uoromethyl)-2-methylpyridine- 5
3-carboxamide (440 mg, 1.0 namol) and 4-m.ethy1-2-pyrjdy{fin bromide 5
Pal{Sliwh @faiye.5 0P saluwsridet 1 domes sRIvirerd AR IEE rﬁﬁ’ioi‘?i’:%éaémane (

eq)d i 515QQYmEtn. agensia/Hiexanesydosyieldo °C for 15 minutes.
e by

methylpyridin-211)pheny1)-6-(triflugo ;2- brine, dried
TotstABFING FEAORS S St S T ML OSind b, dre
(Maselpteihexanes)pa parifMRy(SDCEBooaMEES 10.39 (bs, 111), 8,11
(dd, 1H), 7.87 (s, 1H), 7.61 (d, 1H), 7.59 (d, 111),

L: Synthesis of alkylethers

HO_ A Ol RO ci
‘ N/ alkyl iodide N

Cs,CO4, NMP
microwave

wao HN \fo

R1 R¢

A solution of hydroxypyridine (1 eq), alkyliodide (excess), and cesium carbonate in NMP was
heated in the microwave to 100 °C for ten minutes. The reaction mixture was diluted with
ethylacetate, washed with 10% NH;OHj) and brine, dried (MgSQO,), concentrated and purified by
silica gel chromatography.

M: Methyl Ester Saponification

0 | o)
R R R R
LiOH
1:1 THE/H,O
O 0
o HO
\
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107.49 (m, 3H), 2.66 (s, 31l), 2.21 (s, 3H); MS (Q1) 406.1 (M)'. Example
10N-(4-chloro-346-methylpyridin-2-y1)pheny1)-3,5-dimethylisoxazole-4-
WOSPHEEREAmide  4-Chloro-3-iodoaniline (1.01 g, 4 mmol) Qepipp1284

‘procedure E with 3,5-dimethy1-4- isoxazolecarboxylic acid (0.565 g, 4
Tlm fﬂfé@hyE EXer(1139) gzva@ &ymm@iws% (Q@pm L:)acp MAR/EBOTHY/htrmmol) Upon

co %%mn ]Z) t V%gglc d%sr%a ction %urlféed (?(}/prglslslﬁfae %gli the solution is
C romatogra Vace a?e’i ) o yié

acBiifiedi m@tﬁi@m(ﬁcﬂw|6k@138qmpﬁeiwm§d§@mﬂéd4k@rwm@ﬁg agid.
white solid. 20 Procedure B was performed with
3,5-dimethy1-N-(4-chloro-3-iodophenypisoxazole-4-carboxamlde (190
mg, 0.5 mmol) and 3-methyl-2-pyddylzinc bromide (2.5 mL ofa 0.5 M
NsBtomontiniBiheTiesoredd #égetiod Wegipwlified by silica gel
chr%matography (5-100% Ethyl acetate/Hexanes) to yield
4-chloro-3-(6-methylpyridin-24ya)Rheriy1)-3,5-dimethylisoxazolc-4-car
de as a RARRYDERERTEe TLC 10 0% ethyl acetateihexancs); 1H
DCI3, 2 (bs, lIN=.68 (m, 2H), 7. 48 (m 31-1), 2.70
(s, 3H))2.49 (siB11Y 221 (s, 3H); MS (QDB42.3 (M)".
2006/028958PCT/US2005/031284 Example
THel MafgreHivisrgolpyaitfintleg)l afsin ojpiiarsdl e N thkuero nRethyli - éehyIpyd N-
BRRHBSRtmimde (0.9eq) in a solution of 5%AcOH in Benzene and heated in the microwave at

126°C for 5-15minutes. The product was separafed from the starting material and di-bromo
product via ISCO flash chromatography with an ethyl acetate (with 1% AcOH) and hexanes

solvent system.

O: Sodium Methanesulfinate displacement of Bromine

@) O
R R R R
NaSO,CHj
DMF /9
Br Sg{——
0

To the bromine starting material (leq) was added sodivm methanesulfinate (2eq) in DMF and
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
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carboxamide CF3
N-.(4-ChIoro-3-iodophenyl)-6-(trifiuoromethyl)-2-methylpyridine-3-carboxa
Woriee(228ng, 0.5 mmol), 2-aminopyridine (40 mg, 0.42 mA{URStaLsiaH
t-butoxicle (66 mg, 0.59 minol), Pd2(dba)3 (20 mg, 0.21 mmol), dppf (24
mg, 0.042_ inmol) in tolueneo(z.l mL) were heated to 100 C for 1.5 days,

p-3-(pyridin-2-
i hyl)-iz methylpyridine-3-earboxamide as a

WHz) 8 11.53 (s, 11-1), 9.68 (s, 1H),
8.05 (m, 2FI) 7.85 (m, 2H), 7.55 (d,RH), 7.26 (d, 1H), 7.13 (dd, 1E1), 6.91

To(t]g?\}» i‘)’ S sxfo d E}%}ﬁn@qﬁéaéh%ggel ; Mgt é?h%ﬁe(wéq)lﬁ ExRmleso or BuOH
ang ghithesda hi ERTE [PORAAUE) g%?{kp@]%%ﬁ Cﬁ(ﬂxer%e%éae%gjﬂzm N Xlosp X”gﬁnl?ne% the

rme using

redﬂn%schkamo&&@ycmddm@eybmhmgi:)m@emamp@@an@@mm@oesd%b g § for 15
1%1@% N m %r}XaQ%P %@%ﬁéecmc*é}f&%ﬁ'té% HBLanfRGERUGS 188C UG WRE acetate and

puri |e y reverse ase HP

SRR OTS . SRV P TS R LS
rekathoxamidesastaamiiiensolid. MS (Q1) 408.4 (M)+.

and concentrated. Purified by reverse
dere

Q: Thiol displacement of halogen

RSH
cho3

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

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

yield the thiol or derivatized thiol compound.

R: Oxone Oxidation

O 0O
R R

oxone

2:1 MeOH/H,O

o
5 =0
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 gvaporated in vacuo and the
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25Example 13N-(4-ohloro-3-(pyridin-2-yl)phenyl)-6-(isobutylamino)py

ridine-3-carboxamide 83 WO 2006/028958PCT/US2005/ %Jﬁﬁ -
WOAHYAR S F was performed using % sﬁogg%nm

N-(4-chloro-3-(pyridil-2-y1)phelly1)-6-0hl0r0-3-earboxamide (50 mg)
reﬁ;eﬁhagmat&quaa@pxtadmraetm&u&amot{@ﬁm&)m& hergsusleardadtien wasdried over

|f|ed verse elT to
EFZ £-C (g)%%‘g pén in- %% #u%ﬁ'y %utylamlno)pyrlcune 3-
5carboxatnide as a Whlte solid. MS (Ql) 381.1 (M)+. Example

14N-(4-chloro-3-(pyridin-2-0)pheny1)-6-morpholinopyridine-3-carboxamid
e CI 10 Procedure F was performed using
Ar-(4-chloro-3-(pyridin-2-yl)phenyD-6-chloro-3-carboxamide (50 mg) and
morpholine in butanol (0.5 mL). The crude reaction was purified by

sTeNRIses RPasE R kCalumina surfaces

0 . 0
R R R
AV
R
Al,Os, B0
SH 5 R
#>4—0H

A mixture of epoxides (1.0 eq), thiophenol (1.5 eq) and neutral aluminum oxide (~70 eq) in diethyl
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/hbexane) to yield f -hydroxysulfide product.

T: Conversion of nitrile group to carboxylic acid

O
NG R HO R
NaOH T
H,O \_/
S—R 5—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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to yield

N-(4-chloro-3-(pyridin-211)Phenyl)-6-morpholinopyridine-3- xami
WO&QSS/%W& solid. 15MS (Q1) 401.3 (M)t Example PR AmILE:

156-(benzylamino)-N-(4-chloro-3-(pyridin-2-y1)Phenyl)pyre-3-carboxamid
N C 7 WO 2006/028958P ) S2005/031284 Procedure F was
performed using

chlor.o-s*_g(b%f&ﬁf-vz-yl)phe 6-chloro-3-carboxamide (50 mg) and
mmWE nt c)crude reaction was purified by
Qreverse phasé’HPLC10 yield o [

R

/@;(benzylamino)-N-(4-chIoro-3—$\pyridiﬁ-211)Phenyppyridine-3-carboxamid
eds a white 5solid. MS (QI) 41591 (M), Example
1d6N-(4-ehIoro-3-(pyridin-2-Apheny1)—6-(phenyIamino)pyridine-S-carboxam
ide.ci /~\\

The phéniol Was dissolved in DMF (1.0 ml). Cesium carbonate (1.0 eq.) and an alkyl bromide or

alkyl iodide (1.0 to 2.0 eq.) were added, and the reaction was stirred at room temperature for 18 hrs

5 or 50°C for 1 to 24 hours. The reaction was quenched in water, and extracted with ethyl acetate

twice. The organic extracts were washed with water once, brine once, dried with MgSO,, and

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

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

R._.0O
R._.0O
MP-Carbonate
0 THF, CHCl, i
* . N” "R
NH, cl” R 0 H
Q %
P “3%
ko)

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

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

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

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

HPLC.

20

W. Amidine formation from an imidate

R._O R._.0
Roy-R
N H
l —
/
~ R
HNZ O HNZ N
R
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A <,1NJ HN N HN-/;) C-Th 10 Procedure F was performed using
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamicle (50 m ;and
WO Hhutanol (0.5 mL). The crude reaction was purifiec @F&@e@%ﬂg“

phase FIPLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(Phenylamino)pyridine-3-carboxamid

e 3s a white solid, MS, ( 401.0 (M)*, 1 : scond i
Als?ak’f‘gfh{é;}ﬁ?g%_ q’i‘ﬁ’ﬁﬁgﬁﬁ- tfay pkﬁe:e(ﬁ%}lf)l_g?&%%%ﬂlﬁth a primary or secondary amine
(lettogl)-2-ronseHighmatetine 1ot Sheissamiemethpnabsas repryab oLy gupporator and

ResiRrp et il Ll-ghiesepRaedrenitrobenzene (283 mg, 1 nunol) to
produce 4- 20chloro-3-iodoaniline which was used without finther
purification.

Example 2 6-(2-morpholinoethylamino)-N-(4-chloro-3 -(pyridin-2-yDphenyl)pyridine-3-

carboxamide

cl
\_\/ o
HIN
7\
=
NH

10 (oiN)

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

mg) and 2-morpholinoethylamine in butanol (0.5 mL). The crude reaction was purified by reverse

phase HPLC to yield 6—(2»morpholinoethylamino)‘N~(4-chloro-3-(pyridin,-2—yl)phenyl)pyridine-S~
15 carboxamide as a white solid. MS (Q1) 438.3 (M)".

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

3]-carboxamide

{ =X Cl
P

N

Q N 0O
N / N
FsC CFs

20
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Procedure 1) was performed with 4-chloro-3-iodoanilina- (225 mg, 0.889
no!) and 6- (trifluoromethyl)-2-methylpyridine-3-carbonyl chloride gé}237 mé%

WQRI8SHARGE 1,05 eq) at 0 C for 30 minutes. The crude residie Wl

by silica gel chromatography (2-50% ethyl 25acetarelhexanes) to yield
PN BoRas e emiaenyd »-Sytefipromating 2nmettty oyt Dried8-in THE) and 3-

%%%%’é r}[‘)}deﬁ%b%nv.%lhltg] d"géi%’\()o 23000282335 I dirg BRI AR AR gel (10%

wasperior

eNy{4chidhox@éodie M%} @{Qfm@@r@mmm}mﬂme as a light yellow solid.
methylpyridine-3-carboxamide (88 mg, 0.2 mmol) with 2-pyridylzinc

bromide (1 mL in T E r|f| d by sili |
Péﬁ%ﬁﬁt%&%&%&?’fﬁn%ﬁbﬁ‘ gté a%ré’tatetﬁoé’x g) i @’ﬁ% - 0-52 mmol) to yield
4(-4hm¢e3eﬁp3r(<pyﬁeuﬁazﬂwphenyftl@b@trwnhbwom@mymiz%ew|pweuﬁé@?,OéTarﬁMher
Iﬁ %amide as a yellow 5solid: TLC Ri-= 0.28 (35% ethyl acetatelhexanes);

TLC 1.23.= 0.28 (35% ethyl acetate/hexanes); NMR (CDC13, 400 MHz)

8.88 (bs, 1H), 8.41 (d, 1H), 7.96 (dd, lii), 7.74 (m, 411), 7.52 (d, 11-1),

Prai (i, Iy 2 EE (S S I EnMS o) BaRH{fmy2-rirsiliar i atimes)Atmad). The crude

@£88§%£%§i@e§if®'ﬁﬂé§ &%ﬁé‘xﬁé&@@%@!} @523ceh B?ﬁg)réc&af@mﬂx@wﬁgﬁeld N, N-(4-
added to a solution of water (600 mL dc?nc S Ifur C{?c(ggoxam)de
u

Ghjorg-Fripifinak Rhrsy R LY Rl éor‘f‘?&%y NG e LSBT ito R WAL RO6 B
1"&1&1@ and R, salutiaRsof svhyﬂi uatatitfiteaf84)2 1 M@B (LR 19Wetdr) @802 (m, 1H),

3&@9@?%@01‘%’ (1'??%”? ' as stifred fqr1a2hr endithen & 12 (dd, 15,

solution of potassiumi ioc g, 783 intool) in water (520 mL) was
adtisdodbo piFicRloveEr @’/‘2 hr keeping the temperature below 15C. The

solutlon was stirred for 2 hr, then extracted with 15 EtOAc (3 x 500 mL).

%owb'?hﬁ,%ggﬂ% ﬁ?&%‘ﬁ’jf ﬁgﬁk;ﬁ@ WHRFA NGRS (2x 500

dried conce e crude iodide was dissolved
in hot iPrOH (500 mL) and hexancs,(200 mL) were added. The reaction
was allowed to cool with sti r@a@ product was collected by suction
filtration after stifling at OC f r yietding 90g (318 nunol, 73%)

2-chloro5-nitro-iodobenzene as a light ¥4n rystalline solid. 20 The
2-ehloro-5-nitro-iodobenzene (5g, 17.6 m

in an oven dried flask and a 0.5M solution -pyrldylzmcloromlde (53 mL,
26.5 mmol, 0.5 M in TI-IF) was added. ¥s€ solution was degassed with N,
for 1/2 hr., the PPh3 (0.185g, 0.7 mmoft and Pd(PP113)4 (0.825g, 0.7

T were agded, dnsed B sy F.e e FOMHRINED win 35

dimethoxybenzoyl chloride (43 mg, 0.216 mmol) at 23 °C for 2 hours. The crude residue was

1101

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, 1D, 7.35 (m, 1H), 6.96 ( d, 2H), 6.62 (1, 1), 3.82 (s, 6H); MS (Q1) 369 (M)".

Example 5 5-Acetyl-N-(4-chloro-3 (pyridin-2-yl)phenyl)thiophene-2-carboxamide
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25 10 mm before heating to 60C under N2. The reaction was complete by
TLC in -8h, cooled to RT, and poured into a 1:1 mixture of EtOAc/2.5N
WONP9{9288%0 mL). This solution was stirred for 10 min, pas2&d thratgh 2224

course flitted filter containing celite to remove the solid, and then
extracted. The organics were waskgd with brine and concentrated to a
3 layers were backextracted with Et20
crude product, 30 which was

(250 inL), and made basic
with 20N NaOH (100 nth). This solution w&s rated, the aqueous layer

extracted with EtOAe, and the combined organics were dried over

Na2S04 and charcoal with stirring. This solution was filtered through :elite

and concentrated 19 yigld,pure, & eIoLo- P Y 1910 caVL H QRENZENSy thiophene-2-
4??@?6 ,qlﬁ?garrﬁﬁr%l%%‘%dgi%%d%gﬁh%ﬁ v‘%zfl%) usegjacin the next reacti?n P eni
oarfthroditcfenithdrdp wifib &t W E3S60bIG By 58 PloTaudpnasHt e @yrified by silica
Archiorn3-Ryigdin2oyddditrebsnzepaa(did2ge9. 26ommeal Was suspentedoro-3-

In DOH (35 mL), and the SnC12 (3.879; 20.4 mmol) and conc. HC1 (5

IR9p5" ﬂﬁ%?&‘@%e"ghcﬁré%a&ﬁ%a\?vl (Heg‘ﬁ%ﬁﬁg} 5 inLs EtOH. The solution

was placed in a 40C oil bath and heated to 60C. The solution was stirred
469G ferdohRoicsamlad imBlhancd.diadiyith @4 ME! (0@ab). Wiisised in

solution was poured into an Bt20/1 N FIC1 soluti 0.ml: il),and...
Tagtrdbted Vﬁﬁez:'s’aﬂ%ﬂgﬁ%{w@%gé%dwge%ﬁ’%ﬁ‘#ﬁéﬁoﬁﬁ*ﬁﬂf‘%ﬁféﬁgm el
O ranckapage HaEOWikh0 PeNETIEE@EMI). it SorstidrriAshdor-actyaidin-2-
;ﬁﬁﬁé@%& andshe combined.organics weresvashedwithigriee and deed ethyl
over a288.41and charcoal, Suction filtration through g;)lgtgl gﬁye]%c% Ao 768
wstabesaaNtEN MR cHREs TELNITER Rt iRd By itk o7 (& TH), 779 (d6 1), 7.
dnchipmsBeipyHyines2dy henitine (4. 24y,75 2 N0k % JEBIRARER) 357.0 (M),
cream colored crystalline solid which was used in the next reaction without
further purification. 6-(trifluoromethyl)-2-methylpyridine-3-carbonyl chloride
Exemsde §.51 Aol omthinvadin-2-3pehény fé‘éwg@’iﬁmftgﬁ%%ion of
4-chloro-3-(pyégingyadieniinetinidg, 5.93 mmol) in T1-1F (15 15inL) at

OC. The solution was stirred for 10 mm., poured into EtOAc and washed

with saturated aq, NaHCO3 (2x<and/bripe. The organics were dried

(Na2S04) and concentrated. 1 (,aq/ roguct was suspended in
IPrOAC/Et20 (10 rith, 1:1), stirred at OC #h

filtration to yield 7\
N-(4-chloro-3-(pyridin-2-yl)pheny1)-6-(triflu ethyl)-2-methylpyridine-3-
carboxamide (2.04g, 5.21 mmol, 88% yield) as awhite solid: TLC Rf =

0.28 (35% EtOAc/Hex); 20LH NNIR (CDC13, 400 MHz) 8 8.88 (ha, 114),

8.41 (d, 1H), 7.96 (dd, 1H), 7.74 (m, 4H), 7.52 (d, 11-1), 7.22 (m, 111)
2{:{5@’1@%:1%@}(@1%@@)1;9@%Fﬂénethylpyr1dme—3—carboxam1de (142 mg, 0.32
1865 hdreuvethdamino- Wil sohlaior3-trididit bympliery Moyritjneg-80.5 M in

Ql“a}%%))o. %1%9(? by silica gel chromatography (5-100% Ethyl acetate/Hexanes) to yield N-(4-chloro-

/2 hr, and collected by suction

3-(3-methy1pyridin-2-yl)phenyl)~6-(triﬂuoromethyl)—Z-methylpyridine—3~carboxamide as a Wwhite
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, 1), 7.07 (d, 1F), 2.71 (s, 3H), 2.43 (s, 3H); MS
(Q1) 406.1 (M)".
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HN NH ei 25Hd Procedure F was performed using
N-(4-chloro-3-(pyridin-2-yl)pheny1)-6-chloro-3-carboxamide (50 mg) and
W%ﬂg&%?g?ﬁine in butane' (0.5 mL). The crude reaction Wast(f%/iH%%’ 31284

reverse phase HPLC to yield
EArBid Ty droxyethyhisrisa)s Mschicio:3-(Pytidiybytghenytihrlitine-3-
carboxamldlgg%% I‘%ﬁ\{'\i%gé%g’%%i&@l) 369.0 (M)+. 30 WO
e

200610289 J8200510312%4 Example
19N-(4-chloro-3-(pyridin-2-yl)phe : 4-(trifluoromethylsulfonyl)benzamid

dissolv_ed in water (2 mL) and'a /o (4nL) and treated with
potassium permanganate (711 mg, 4.5 Mingl) at room temperature.
/
=
CF3

N~(4~Chioro-3-iodophenyl)~6~(triﬂuoromethyl)—Z~methylpyridine—B-carboxamide (150 mg, 0.34
mmol) was used in Procedure B with 4-methyl-2-pyridylzinc bromide (1.7 mL of a 0.5 M in THF).
Purified by silica gel chromatography (5-75% Ethyl acetate/Hexanes) to yield N-(4-chloro-3-(5-
methy1pyridin~2~y1)pheny1)~6ﬁ(trifluoromethy1)~2-1nethylpyridine-B—carboxamide as a white solid:
TLC Ry= 0.23 (35% ethyl acetate/hexanes); 'H NMR (CDCl;, 400 MHz) & 10.62 (bs, 1H), 8.12
(dd, 1H), 7.89 (d, 1H), 7.58 (d, 1H), 7.47 (m, 3H), 7.18 (d, 1H), 6.89 (d, 1H), 2.62 (s, 3H), 2.38 (s,
3H); MS (Q1) 406.3 (M)™.

Example 8 5—Aoety1-N—(4-chIor0~3-(5—methylpyridin-z-yi)phenyl)thiophene-Z—carboxamide
Gl

HN

1]

5-Acetyl—N—(4~ohloro—3—iodophenyl)thiopheneQ—oarboxamide (203 mg, 0.5 mmol), was used in
Procedure B with 4-methyl-2-pyridylzine 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-ch16ro-3—(S~
methylpyridin-2-yl)phenyl)thiophene-2-carboxamide as a yellow solid: TLC Ry= 0.25 (50% ethyl
acetate/hexanes); "H NMR (CDCls, 400 MHz) & 9.52 (bs, 1H), 8.51 (d, 1D, 7.60 (m, 4H), 7.39 (s,
1H), 7.29 (d, 1H), 7.14 (d, 1H), 2.55 (s, 3H), 2.42 (s, 3H); MS (Q1) 371 (V)"
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5The reaction was allowed to stir for 16 h, diluted with ethyl acetate and
washed with water. The organic layer was dried (MgS0O4) and

WO-HheBHIEted to yield 4-(trifluoromethylsulfone)benzoic aciBCTE1T4p1284

procedure G was performed using 4-(trifluoromethylsulfone)benzoic acid

pARghAehlorg:g: (Rysidin-a- }A}a@mgaledﬂiza;ﬂ%@@me@@fmnommwﬁmas

purified by rev hase HPLC tq |eId
N100- chIoré”@%ﬁWP %yﬁbkﬁé%m *4- -(trifluoromethylsulfonyObenzarnide,
MS (Q1)410.95 (M). Example
20AT-(4-chloro-3-(pyridin-2
General procedure G was
4-chloro-3-(pyridin-2- ypanilinc to prodyg
N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(ethyltaig)herizamide. A sotution of
N-(4-chloro-3-(pyridin-211)Phenyl)-4-(et io)henzamide (40 nig, 0.11
mmol) in 20 Me01-1 (3 mt), cooled to 0 C w¥S treated with oxone (133
mg, 0.22 mmol), and the ice bath was removed. &after 111 of stirring, the
PF@@GH@@W%&M@%GQMW&H&&O&%d&;ﬁxéﬂ&}dﬂ&rﬂ&ﬁrmmmmtmtwhdine-
%gﬁ?ge Th%ﬁ anlti 80|Utl andqlsx P?%;W Hﬂ%@%ﬂd@@s%&@é)ﬁﬂ%luﬂm
fitra

ed. The-crude reaction mixture was purified by reverse phas
iH PIHE)to Yesid oxpqa- residue was purified silica gel chromatography (5- 10(}% Ethyl

o R e o Ce—
!%11 g}ﬁeﬁ ami %afpit/ I‘I%I ]1% Oﬁ% ? %lt% Iacetate/he)ianes),

oro- phenyl)-4 |methylam|nb)methy
mazame%@mmaa M GedbueTE Shsddsedid €3 GpIED, 7.61 (d, 1H), 7.59 (d, 1H),
RGeS L o BRIRaIaeI RN 4-
chlord-3-(pyridin-2- yi)anlllne to yield
2-chloro-N-(4-chloro-3,-(pyridin-2-34)-Pheny1)-4-(BOCaminomethyl)-benz
amide with . The crude reaction mixture was treated to TEA and trace

forp 1 h 59H) i 510 Weldimethytisoxazole-4-
%\{ I(i)er‘g&N (Az:P ((:!rﬂ%%% %?ﬁ%%%l?ﬁﬁ% 4§@%am|ngnm2¥hysxbenzamlde

Q

-4-(ethylsulfonyObenzamide 15
ing 4-(erhylthio)benzoic acid and

7N\
=N 9]
HN—
y
/ j!
carboxamide O

4-Chloro-3-iodoaniline (1.01 g 4 mmol) was used in procedure E with 3,5-dimethyl-4-
isoxazolecarboxylic acid (0.565 g, 4 mmol), EDC (1.32 g, 6.8 mmol), TEA (0.5 mL), DMAP (50
mg, 0.4 mmol) at 23 °C for overnight. The crude reaction was purified by silica gel
chromatography ~ (0-15%  ethyl acetate/CH,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-chlor0~3~(6-methylpyridin-?.—yl)phenyl}—?:,S-dimethyiisoxazole—drocarboxamide as a Wwhite
solid: TLC Ry= 0.43 (50% ethyl acetate/hexanes); 'H NMR (CDCls, 400 MHz) § 8.52 (bs, 1H),
7,68 (m, 2H), 7.48 (m, 3H), 2.70 (s, 3H), 2.49 (s, 3H), 2.21 (s, 3H); M3 (Q1) 342.3 (V)"
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10
2-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(ainitiomethyl)benzamide
WQaeHigs920 nunol) was dissolved in DMF (5 mi.) and treag dR AR ¥
(10 uL,), paraformaldehyde (43 mg, 0,47 nunol), 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 15 Sodium hydroxide, dried .
Eivhg801) and<énblontrhdertiding-gameoprouuditnEi pormstiy fandpelpyridine-3-
phase HLPLGte Rreduce
2-ch|oro-N-(4-chIoro-3-(pyridin-2-y9pheny1)-4-((dimethylamino)methyl)
benzamide, MS (Q1) 400.0 (M)t. Example
22N-(4-ctiloro-3-(pyridin-2-yl)phe
ethyppyridine-3-carboxamid ~
0,14 mmol) was dissolved iR, 109 Ac
NES (117 mg, 0,18 mrnol) an
reaction mixture was heated in a sealed migrowave reactor at 120 C for 1
min. The reaction mixture was 25diluted with ethyd acetate, washed with
saturated aqueous NaTiCO3, dried (MgS0O4), conéentrated and purified
By sihtageictmbmatbotiyptemgibid) 8-tbrrymdnyd)piyhekreis: cafbekyhe 0
1919@), 2-aminopyridine (40 mg, 0.42 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 100 °C for 1.5

zene (1 inL) and treated with
idg (18 mg, 0.07 mmol). The

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)-fi—(triﬂuoromethyl)~2~meﬂ1ylpyridine»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 (4, 18), 7.26 (d,
1H), 7.13 (dd, 1H), 6.91 (t, 1H), 6.88 (d, 1H), 2.75 (s, 3H); MS (Q1) 407.0 o

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

carboxamide
Cl

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~y1)pheny1)-6-(4~me’:hy1piperazin-1-yl)pyridine-3~
carboxamide as a white solid. MS (Q1) 408.4 (M)", '

Example 13 N~(4—chloro~3~(pyridin—Z—yI)pheny1)-6-(isobutylamino)pyridine%-carboxamide
83
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6-(bromomethyppyridine-3-carbOxyl acid was coupled to
Woigéﬂ%?g%-(pyridin-2-y|)ani|ine as described in general prcl)")((::e?(/jlljjsrzeoOES/[t)(Sj1284
yield 6-(bromomethy1)-N-(4-chloro-3-(pyridin-2-
y1)phenyOpyridine-3-carboxam
6-(brotnamethyl)-N-(4-chlgro-3- n-2-y1)Phenyppyridirte-3-carboxami
de was dissolved in DMSO-(4 int)“eategwith morpholine (33 uL) for 1 h.
The reaction was concentrated, and rude residue was purified by
reverse phase }PLC to produce N-(4-chlgrosg-(pyridin-211)phenyl)-
6-(morpholinomethyppyridine-3-carboxarmiete. Q1) 409.3 (M)+ 10
Example HN '
P3Nl R0y skl gmhgmwmw-@x@wmumemwgyhﬁaﬁmée 0
miae Cl 1 = LDIOM ICAG urified by reverse
o Cor 2 TN 2 TSI o ot e AoCerc Droccaurs oo™
plyissid @Hr@moﬁmetmﬂydN-éﬁférﬂwﬂsesi@w%@%ﬂrﬁﬁgh%ﬁgﬁ%%? wJpyridine-3-
s cddamemativiN(d-ehiarorBs@yridy:2-y1)PhenyObenzamide (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
ER 14 N—(4wchloro-3~(pyridin—2-yl)phenyl)-6wmox'phoIinopyl'idine~3~carboxamide
20}TLCtoproducepureAL(4-chloro-3-(pyridin-2-y1)phenyl)-4-((pyrimid1n-2
- ylarnino)metlayl)benzamide. MSé‘Ql) 416.3 (M)+, Example

24N-(4-chloro-3-(pyridin-2-y1)Pheny1)-6-((4-methylumerazin-1-yl)methyl)
pyridine-3- W, |
N

0o

HN

10

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)pheny1}~6»morpholinopyridineu3—carboxamide as a white solid.
15 MS(Q1)401.3 (V)"

Example 15 6-(benzy1amino)~N—(4—chloro-B~(pyridin-2~yl)phenyl)pyridine-3—carboxamide

Cl

FAN
(]

HN

20 eSS

84
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6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yOPhenyl)Pyridine-3-carboxamid
WASOHEolved in 1 mL of DMSO and stirred for 1 h with * CTUSH0S0S 284

N- rriethylplperazme. The reaction was concentrated, and the crude
residue was purified by reverse phase HPLC to yieId

N-( 0ro-3- rld
Pr‘iﬂ?ﬁ%% R oVt (égne- -car 2 %% O%ég {)ure product. M @Qﬂmo izcgrgoxl?/lmlde 0
n@@r&b%ﬂ@@(’@%@é@}lmlﬁb?m W@HWW& (\ﬁa%Humﬁed y 1everse ) ase HPLC
£0Qs1d- @W&g@@ﬁﬂmlﬁ(w&ﬂﬁmE{@H@nﬁ-ﬁ’i)phenyl)pyndme&—carboxamzde as a white
5 6&bromom%@yll@i—(4 -chloro-37(pyridin-2-yl)phenyppyridine-3-carboxamid
i\ied in DMSO (1 InL) and stirred for 1 h with
N-acetylpiperazine. The reaction mixture was concentrated, and the crude
residue was purified by revered phase ITPLC to yield 4((4-

Egcet era}?{;&]‘% Z@yj[ CH{}I )&ﬁ,@%\en}ﬂ) % J}S szrnX%Dyh %i}ié% carboxamide

10
Proceciure F was performed using N—(4~chloro-3-(pyridin—z—y1)ph<3ny1)~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)phenyI)—6~(pheny1amino)pyridine~3~carboxam'1de as a white
solid. MS (Q1) 401.0 (M)".

15

Example 17 N~(4-Chlor0-3-(pyridin~2-y1)pheny1}~6~(triﬂuoromethyi)-2~methy1pyridine-3~

carboxamide
Cl

i
(8]

HN

CF,
Procedure C was performed with 1-chloro-2-iodo-4-nitrobenzene (283 mg, 1 mmol) to produce 4-

20 chloro-3-iodoaniline which was used without further purification.

Procedure D was performed with 4-chloro-3-iodoaniline (225 mg, 0.889 mmol) and 6-
(trifluoromethy!l)-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
25  acetate/hexanes) to yield N-(4-chloro-3-iodophenyl)-6-(trifluoromethyl)-2-methylpyridine-3-

carboxamide as a white solid,

85



10

15

20

25

30

35

Example

-(4-chloro-3-(pyridin-2-yOphenyl)-4-(thiomorpholinomethypbenzamid
W%Z ﬁgf’%momethyl) N-(4-ehioro-3-(pyridin- 211)Pheny|)b5 ﬁﬁﬁ@é&é@m
mg) was dissolved in DMSO (1 mL) and sfined for | h with thiomorpholine.

Pld&seACtBN miaﬁur@wﬁmmmncemmgted\[ andiflbe it pasigié-(riforomethyl)-2-

“E]le(led LIEVELRS g%n EQ) Ejn)(ﬂ? lﬁ with 2~ yrxdylzmc bromide (1 mL, 0.5 mmol,
hioro-3- pyridi )ph nyl)-4- |omo)6{)ho momethyphenzamlde

VL (i@'g{ﬁ)z@ermﬁ %&rﬁ |§W‘(ﬁ3€ﬁ}’(ﬁ’ -8 6ya‘@yl acétate/hexanes) to yield N-
(Rxy Rk %ﬂr@@ﬂh@@l&@ﬁtﬁﬂt}é&h@ﬂmyﬂmt}kﬂ@mdme -3-carboxamide as a yellow

32106%6{6 q{95 % /S gt(PO ace étz élxacels),zT%(I’ = (3,28 (35% ethyl acetate/hexanes),

oro- hen [)benzamide (85 m

%(@B@&Jl\fé\@ W@M@@(@%L@aﬁd%ﬁwé@f&% ﬁd%lﬁﬁ{?n?)r:’ﬁ‘r@h . »T?\g (d, 1H),

7(99@};9@;;311}(15;@ wasencenyaedyand the crude residue was purified by
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yfipheny1)-4-

(morpholinomethyDbenzamide. MS (Q1) 408.4 (M)t Example

/Ao8fdatdonatBfoyrisiadars i pﬁ&hkpw47@@(ﬁéﬁdwwim%ﬂmﬁéﬁ%?m@6 was
&detQo a solution of water (600 ml.) and conc. sulfuric acid (60 mL) in a 3L 3-neck flask

equipped for mechanical stirring. The solution was cooled to 0 °C and a solution of sodium nitrite
(34.2 g, 496 mmol) in water (130 mL) was added slowly. The mixture was stirred for % hr. and
then 2 solution of potassium 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;$,0; (2x 500 mL),
dried (N,SO4), 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.

Thie 2-chloro-5-nitro-iodobenzene (5g, 17.6 mmol) was dissolved in 5 mL. DMA in an oven dried
flask and a 0.5M solution of 2-pyridylzincbromide (53 mL, 26.5 mmol, 0.5 M in THF) was added.
The solution was degassed with N for % hr., the PPhs (0.185g, 0.7 mmol) and Pd(PPhs)s (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 BtOAc/2.5N NaOH (500 mL). This solution was stirred for 10
nin, passed through a course fritted filter containing celite to remove the solid, an& then extracted.
The organics were washed with brine and concentrated to a brown solid. The combined aqueous
layers were backextracted with Bt,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 BtOAc (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 N&,SO; and charcoal with stirring. This solution was filtered through celite and
concentrated to yield pure 4-chloro-3-(pyridin-2-yDnitrobenzene (2.47g, 10.5 mmol, 60% yield)

which was used in the next reaction without further purification.
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4-(bromomethyD-N-(4-chloro-3-(pyridin-2-yfitahenyl)benzamide (85 mg)
was dissolved in DMSO (1 mi.)) and stirred for 1 It with piperdine. The
WO ANHSE Mixture was concentrated, and the crude residue]g/%:aéG gﬁt}@é’élﬁ%‘

reverse phase }TLC to yield N-(4-chloro-3-(pyridin-2-yfinheny0-4- 1
5((piperidin-l-yfimet_hyfibenzamide. MS (Q1) 406.4 (M)+. Example
BN IR BB AP e e (A I Y SRS mL), nd

.
benzami

thy GA FHEMBthIERL R ASFoEEL B REZ S AL AYD RIS ARidE perihg)® ™
EMEsS disselvesh inddDiko& ({d raidadicdstiried Hotdh b \6it nTéthsdviper szingirred at

TR ool b RS R e SRR RO THE TRRISHERGas poured o
aNE(OOhS FECS (pytietir 120, fhExymi nand Axvinestngi pipe papRaMsy ArFetrry filuted with
E%%@%%W@&Q@-}ﬁ&%gaw Inadd/ Q2096028 9E/RGUWE2005031284ion was
exfepe (RO s 2, S R AR A A R P S NSO
aidecmrcoal. Suction filtration through celite gave a clear colorless solution which was
concentrated to yield 4-chloro-3-(pyridine-2-ylaniline (1.21g, 5.93 mmol, 94% yield) as a cream

colored crystalline solid which was used in the next reaction without further purification.

6-(trifluoromethyl)-2-methylpyridine-3-carbonyl chloride (1.68g, 7.51 mmol) in 3 mL, THF was
added dropwise to a solution of 4-chloro-3-(pyridine-2-yDaniline (1.21g, 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/EL,O (10 mL, 1:1), stirred at 0°C for % hr, and collected by suction
filtration to yield N-(4-chloro-3-(pyridin-2-yDphenyl)-6-(trifluoromethyl)-2-methylpyridine-3-
carboxamide (2.04g, 5.21 mmol, 88% yield) as a white solid: TLC Ry= 0.28 (35% EtOAc/Hex);
'H NMR (CDCls, 400 MHz) § 8.88 (bs, 1H), 8.41 (d, 1H), 7.96 (dd, 1H), 7.74 (m, 4H), 7.52 (d,
1H), 7.22 (m, 1H), 2.75 (s, 3H); MS (Q1) 392 (M)

Bxample 18 6-(2-hydroxyethylamino)-N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridine-3-
carboxamide
cl

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

mg) and ethanolamine in butanol (0.5 mL). The crude reaction was purified by reverse phase
HPLC to  yield 6-(2-hydroxyethylamino)-N-(4-chloro-3-(pyridin-2-yl)pheny)pyridine-3-
carboxamide as a white solid. MS (Q1) 369.0 (M)".
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Procedure G was used to couple BOC-4--(aminomethyl)benzoic acid (48

with 4-chloro-3- (pyridin-2-ypaniline (35 mg). The ¢
woi 3 race amoun(Gs
(H%Kas treated with TFA (1 mL) containing trace amggrjlis o%s %g)tselﬁ %r

1 h. The reaction mixture was concentrated to yield

Exfin{sieninomatieyao¢a-ehipriduB2phrictiny D-4yptiapspretesyifydlenzamide
4- (am!rtornethyl) -N-(4-chloro-3-(pyridin-2-y1l)phenyl)benzamide (80 mg)
was dissolved in DMF (5 m d ed with AcOH (10 In),
paraforrnaldehyde (48 mg), S triacetoxyborohydride (125 mg)
for 16 h, The reaction mixture was conge#trated, and the crude residue
was dissolved in ethyl acetate and washegwijth 1 N sodium hydroxide,
dried (Mg304) and 15concentrated, The cxudg groduct was purified by
reverse phase HPLC to yield N-(4-chloro-3- S’/zo
(pyridin-2-yOpheny1)-4- ((d|methylamlno)memyl)benzamlde MS (Q1)
4 ﬁaxgumg%&h%moébgﬂg&oagd(@»ﬂ% & y'ﬁﬂﬁ@f‘m SislAoHd in water (2 mL) and acetic

ulfonyl1l benzamlde HN P, dur f d
s Lo L 428 PRI B

TR (seaihutyis ulfamayh benoitsacidiwkichitvatpurfiat bydresehebyptageer. The
orgglgc a%%lxs Preoh rlgcy{s d‘%&'%@eﬁ%&@&'H!%éf&%@ﬂy&wf@ﬁgﬂaﬁbﬁ&mw acid.

oro- pyndm- -
yl)aniline(28mg)toyieldN-(4-chloro-3-(pyridin-2-yOpheny1)-3-[(2-
caethivirrepybaming ytionyd] banzamiteotB {QIE) 44 @20k scidgug 4-chloro-3-
20 6/ 2 95 E;C USZQO?J %%gsggﬂx@‘éawaglﬁunﬁedb reverse phase HPLC to yield N-

oro 1)Phenyl)-4-(4-morpholinyl
(@chioro -3 (pyr1dm~2—yl)phenyl)—l(t1 1ﬂuoromethyl(sulfony )t>e>nzatr>r/11§ileJ IE\%Q%{SS%A&& gg’n (IIQI)

Example 20 N—(4—chloro~3-(pyridin—Z—y1)pheny1)—4-(ethylsulfonyl)benzamide

General procedure G was performed using 4-(ethylthio)benzoic acid and 4-chloro-3-(pyridin-2-

yDaniline to produce N-(4-chloro~3~(pyridhl-z-yl)pllexlyl}-4-(ethylthic})benzamide.

A solution of N~(4~chloro-3-(pyridin~2—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—yI)phenyl)—4-(ethylsulfonyl)benzamide. MS (Q1) 401.0 (M)".
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CI_ 5P_rocedure H was performed to couple 4-(chlorosulfm,71)benzoic
acid with morpholine to produce 4-(morpholinosulfamoyDbenzoic aci

id
WO LS purified by reverse phase HPLC. Procedure G %%3%5@ 14784

couple 4-(morpholinosulfaraoyl)benzoic acid with 4-chloro-3-(pyridin-2-
- Eyhandine (34-sam)dovyieltioro-3-(pyridin-2-yl)phenyl)-4-((dimethylamino)methyl)
N-(4-chIorq-?é}gg%gr;%én-z-yl)phenyl)-4-(4-morpholinylsuIfonyl)-
10benzamide. Q1) 458.1 (M)g. Example
33N-(4-chloro-3-(pyri2-yl)pbeny1)-3:=(4-morpholinylsul nyl)-benzamide
-\ 0 15Procedure H was p
acid with morpholine to produck 3-(mdyphglinosulfamoyObenzoic acid
which was purified by reverse phase
couple 3--(morpholinosulfamoyl)benzotg
ypaniline (25 mg) to yield
AL(4-chloro-3-(pyridin-2-yl)pheny1)-344-morp

/
&inylsu 1fonyl)-

General procedure G was used to couple 4-(BOC-aminomethyl)-2-chloro-benzoic acid and 4-
chloro-3-(pyridin-2-ylaniline to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yI)-phenyl)-4-(BOC-
aminomethyl)-benzamide with . The crude reaction mixture was treated to TFA and trace water
for 1 h prior to concentrating to dryness to yield 2~chloro-N-(4-chloro-3-(pyridin-2-y1)-phenyl)-4-

(aminomethy!)-benzamide.

2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(aminomethyl)benzamide (80 mg, 0.20 mmol) was
dissolved in DMF (5 mL) and treated with AcOH (10 uL), paraformaldehyde (43 mg, 0.47 mmol),
and sodium triacetoxyborohydride (125 mg, 0.59 mmol). After stirring for 16 b, the solvent was
evaporated and the residue was dissolved in ethyl acetate. The organic layer was washed with I N
Sodium hydroxide, dried (MgSO,) and concentrated. The crude product was purified by reverse
phase HPLC tfo produce 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4~((dimethylamino)methyl)
benzamide. MS (Q1) 400.0 (M)".

Esample 22 N~(4~chloro—3~(pyridin~2~«y1)phenyl)~6—(morpho1inomethy1)pyridine~3—carboxamide
Cl

HN
/\N
B N O
N/

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 (MgSOy), concentrated
and purified by silica gel chromatography to yield 6-(bromomethyl)pyridine-3-carboxylic acid.
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34N-(4-chloro-3-(pyridin-2-yflpheny1)-4-[(2-hydroxyethyl)ami f 5
WORMYAHIEE WO 20061028958PCP1J52005/031284 Cl ff@@%@b@&%?y

Procedure_H was performed to couple 4-(chlorosulfonyl)benzoic acid with
ethanolamine to produce 4-(2-hydroxyethylsulfamoyl)benzoic acid which

as_purifi . PiPLC,.P . o
6~ il {h ﬁyﬁﬁl\égu%grmﬁg ARLGrasPERGRGUNS G-wiasdISesy Haia iline as
dﬁ{fﬁfﬁyc}(&% ethylsulfamoyl)henzoic acid wit 4-ch|ort 3 N (dechl Mben dine2
eisyinen-0y pARe (RERGESY iehIN 4 EFfbrd” S S S i
yhysligxyeitniRarirajsadionyphenzamide. MS (Q1) 431.9 (MY'. 10Example
35Ar-(4-chlor0-3-(pyridin-2-yOphenyl)-3-[(2-hydroxyethyDa no]sulfonyil-
6~(bromomethy1)—N-(4—chloro—3—(pyridin—z-yl)phenyl)pyridine-?}~carboxamide was dissolved in
DMSO (1 mlL) treated with morpholine (33 uL) for 1 h. The reaction was concentrated, and the
crude residue was purified by reverse phase HPLC to produce N-(4-chloro-3-(pyridin-2-yl)phenyl)-

6-(morpholinomethyl)pyridine-3-carboxamide. MS (Q1) 409.3 (M)

Example 23 Nw(4~chloro-3-(pyridin—2-yl)phenyl)»éim((pyrimidin-2~y1amino)methyI)benzamide
Cl

AN
(o]

HN

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

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

4w(bromomethy1)—N-(4-chloro~3-(pyridin-2-yl)phenyl)benzamide (85 mg) was dissolved in DMSO
(0.5 mL) and treated with 2-aminopyridine (59 mg) at 150° C in a sealed microwave reactor for 5
min. The reaction mixture was concentrated, and the crude residue was purified by reverse phase
HPILC to produce pure N-(4-chloro-3-(pyridin-2-ylpheny!)-4-((pyrimidin-2-
ylamino)methyl)benzamide. MS (Q1) 416.3 V"

Example 24 N—(4~chloron3~(pyridin~2—y1)phenyl)—6~((4-methy1p’1perazin- 1-yDmethyDpyridine-3-

carboxamide
Cl
Y
HN

7 N

B
N N-~—
Nt
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benzatuide Procedure H was performed to couple
3-(chlorosulfonyl)benzoic acid with ethanolamine to 15pr ‘
WOz Z1‘)12f}(915r§oxyethylsu1famoyObenzoic acid which was purifie @ﬁzr“é’%’?éém

phase 1-113LC. Procedure G was used to couple
3-(2-hydroxyethylsulfamOyDbenzoic acid with 4-chloro-3-

6- ﬂ%ﬁgﬁf%ﬂiéﬁ?uL@%&%S )}%w?g%h?ngl)pyridineﬁ~carboxamide was dissolved in 1

-(4-chloro-3-(pyridin-2-y)pheny1)-3-[(2- . .

AR SO SRR (S5 T i oqypesed mnd e

crimkana e 3GNp{dibhono:8<pyitine ZELYP herigit) ({4 Hrse BHBlr§Is2-y Dpbenyl)-6-

(oA RERBRIAG WELANBAREAEREIHASAO M. Forcedum 14"
was performed to couple 3-(chlorosnlfonyl)benzoic acid with piperazine to
produce 3-(INI-methylpiperazinosulfamOyl)benzolc acid which was )

ERufiesby reyarsephasekiy L) BeRdeldirslC wadyrsén iy Do) benzamide
3-(bignethylpiperazinosultrunoyl)benzoic acid with 4-chloro-3-
(pyridin-2-yl)aniline (50 mg) to%ield
N-(4-chloro-3-(pyridin- ]
morpholinylsulfonyn-benzagider MS (@1) 471.0 (M)+. Procedure G was
used to couple 4-chloro-3-(pyridin+-y
methylsulfonylbenzoicacid to produce
2-chloro-N44-chloro-3-(pyridin-2-yl)phe
15(inothylsulfonyl)benzamide, MS (Q1) 4248 wr.NFag product was then
dissolved in 1 N solution followed by freebasiﬁg—\fvith .5 N NaOH solution
(pH to 11). The resulting precipitate was filtered and vacuum-dry.

6&59&%?61%&@»%@&rﬁl%%@%ﬁ%@ﬂ%&l?lﬂaﬁﬂ'ﬂ%Mykiediﬁua-yIQ&miIinﬁg) was
a

nd 2- ro-4- ) ) . i
dissglvedcin %I\?ISO (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)methy1)~N~(4-~chloro~3«(pyridh1—2~y1)pheny1) benzamide. MS (Q1) 449.1 (M),

Example 26 N—(4—thoro-3u(pyridin-z-yI)pheny1)—4—(thiomorphoﬁnomethyI)benzamide

C

C\Ng Q 0
HN
N8
N/

4-(bromomethyi)—N-(4-ch10ro-3—(pyridin—Z—yi)phenyi)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 [

Example 27 N~(4-chioro—3-(pyridin-Z—yl)pheny1)-4-(morphohnomethyl)benzamide
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20 (methylsulfonyl)benzoyl chloride to produce
2-chloro-N-(4-chloro-3-(pyridin-2-y1)pheny1)-4-

Wo(m%(fﬁwgﬁfonypbenzamide which is collected by suction fiﬁ%ﬁ%%z‘},{’ﬁ%%g“

1-IC1 salt is washed with Et20 (or alternatively with MTBE). This material
is freebased using EtOAciag NaHCO3 and the organics are dried and

acutone:EtOAc (80:20, ap Ok /g) which is then finally recrystallized

from hot slurry of 25iPrOAc. HN
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phe
5/031284 also be dissolved
in distilled water followed by freebasing with*6: aOH solution (pH to
11) and filtering and vacuum drying the precipitate, Example
38N-(4-rbloro-3-(pyridin-2-yl)pheny1)-6-(111-1,2,4-triazol-1-yOpyridine-3-
49BhRamide v-(PrarRENI@ @M as,ipashiOwauplade (85 mg) was dissolved in DMSO
4-chlorg-3-(pyridin-2-ypaniling (40 and. .
e it trated, and the crud
(T AT T SRS RER A L s e s cqnoonrated,and th crude
rdsidd-whlo rorifiedy irliregent) hessy BB 1101 Xidd Arfdbforo-3-(pyridin-2-ylphenyl)-4-
(haYhRYHsingearRaxatnide (MH10Q4)1Y7.0 (M)ii. ample '
39N-(4-chloro-3-(p din-2-yl)pheny1l)-44(dimethylamino)sulfo rbenzamide \
pHN/O\ ‘
Example 28 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((piperidin-1 -yDmethyl)benzamide

o

Zas
O

HN

o

4~(bromomethyT)-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-ylymethyl)benzamide. MS (Q1) 406.4 M)*

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

benzamide o

HN
2/-\
N N—
N/

4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenybenzamide (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-y)phenyl)-4-
((4-methylpiperazin-1-yl)methyl) benzamide. MS (Q1) 421.3 (M)".
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3=0 -N Procedure G Was used to couple 4-chloro-3-(pyridin-2-yl)aniline

(50 mg) and 4- Rdimerhylatnino)sulfonylibenzoic acid to p.
WO‘RP—‘(Q(Q?F{?S%G-(pyriCiin-2-y|)pheny1)-4- 5%‘1‘%?8%005/031284

[(dimethylamino)sulfonyil-benzamide. MS (Q1) 416.0 (M)t 20 Example
40N-(4-c.hloro-3-(pyridin-2-yl)pheny1)-5-(methylsulfonyl)thiophene-2-carb

oxamide W. T o ;
SE SR by e S e
and 5- (methylsulfonyl)thiophene-2-carboxylic acid to produce
N-(4-chloro-3-(pyridin-2-yl)pheny19:5-
5(methylsuIfonyethiophene-rb nide. MS (Q1) 393.0 (M)+, Example
41N-(4-chloro-3-(pyridin-2-yHpheny0<1 - (aminosulfonyl)-benzamide ci
10Procedure G was used to couple 4 ro-3-(pyridin-2-y1)aniline (30
mg) and 4-

Procedure G was used to couple BOC-4-(aminomethyl)benzoic acid (48 mg) with 4-chloro-3-
(pyridin-2-yl)aniline (35 mg). The crude reaction mixture was treated with TFA (1 mL) containing
trace amounts of water for 1 h. The reaction mixture was concentrated to yield 4-(aminomethyl)-N-

(4-chloro-3~(pyridin-2-yl)phenyl)benzamide.

4-(aminomethyl)-N-(ti—chlom«S’»(pyridin-2~yl)pheny1)benzamide (80 mg) was dissolved in DMF (5
mL) and treated with AcOH (10 0OL), 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 (MgSOu) and
concentrated. The crude product was purified by reverse phase HPLC to yield N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-((dimethylamino)methylbenzamide. MS (Q1) 365.0 (V)"

Example 31  N-(4-chloro-3 ~(pyridin-2-ylphenyl)-3-[(2-methylpropyl)aminosulfonyl}-
benzamide . ‘

AN
O

HN
QL
N/
7 N
HN

Procedure H was performed to couple 3-(chlorosulfonyl)benzoic acid with sec-butyl amine to

produce 3~(sec-butylsulfamoyl)benzoic acid which was purified by reverse phase HPLC.
Procedure G was used to couple 3-(sec-butylsulfamoyl)benzoic acid with 4-chloro-3-(pyridin-2-

yDaniline (28 mg) 1o vield N-(4-chloro-3-(pyridin-2-yl)phenyl)-3-[(2~
methylpropylaminosulfonyl]-benzamide. MS (Q1) 444.0 (MY,
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carboxybenzenesulfonamide to produce
@%1 chloro 3-(pyridit.-2-y1)Pheny1l)-4-(aminosulfolyl)- b%m%%/b\gﬁg 4
WO( (M)+ Example
422,6- d|chloro N-(4-chloro-3-(pyridin-2-yl)phenyl)pyridin -carboxamide 15
Procedure G was used to couple 4-ehloro-3-(pyridin-2-y1)aniline (50 mg)
dichleroniet %m 4 4-morpholinylsulfonyl)-benzamide
E)%éjtlzl%ic%lorolj-U l_i(iﬂig%o%:gf_) (pyrigjn-2 ghényDn%rldlge 3- ca};boxamlde
MS (Q1) 20378.1 (Mt'. Exa
432-chloro-N-(4-chloro-34pyyicti 1)phenyl)benzamide WO
2006/028958PCT/US2005/031284 ay-Brocedure G was used to couple
4-chloro-3-(pyridin-2-yl)aniline (50 mg)yand 2-chlorobenzoic acid 5to
produce 2-chloro-N-(4-chloro-3-(pyridin phenyl)benzamide. MS (Q1)
343.1 (W. Example IS
44N-(4-chloro-3-(pyridin-2-yl)pheny1)-2- quQ?oE’yﬁdine-B-carboxarnide 10
Procedure G was used to couple 4-chloro-3-(pyridin-2-y1)aniline (50 mg)

and 24luoronicotinic
Procedure H was performed to couple 4-(chlorosulfonyl)benzoic acid with morpholine to produce

4-(morpholinosulfamoyl)benzoic acid which was purified by reverse phase HPLC.

Procedure G was used to couple 4-(morpholinosulfamoyl)benzoic acid with 4-chloro-3-(pyridin-2-
yDaniline (34 mg) to yield N-(4-chlom-3—(pyridin-Z—yl}phenyi)—ﬁr-(4—morpholinylsuifonyl}—
benzamide. MS (Q1) 458.1 (M)

BExample 33 N—{4—ch10r0-3-(pyridin«Z-yi)phenyl)-B~(4—morphoﬁnylsulfonyl}—benzamide

cl

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

3.(morpholinosulfamoyl)benzoic acid which was purified by reverse phase HPLC.
Procedure G was used to couple 3-(morpholinosulfamoyl)benzoic acid with 4-chloro-3-(pyridin-2-
yDaniline (25 mg) to yield Nw(4-chloro~3~(pyridin—2~yl)phenyl)—3-(4~1norpho1inylsu1fony1)—

benzamide. MS (Q1) 458.1 (M)".

Example 34 N—(4-chloro—3-(pyridin—2~y1)phenyl)~4-[(2~hydroxyethyl)amino]sulfonyl}

benzamide

94



10

15

20

acid to produce
hIoro-3-(pyridin-2-y|)pbenyl)-2-f|uoropyridine-3-carti;%)ﬁulﬁ’gig&/MQ8 "

N-§4-e
WO1Y3884 (m)+. 15Example

45N-(4-chlore-3-(pyridin-2-yl)pheny1)-3-methylthioPhene-2-carboxamide

and 3-methyl-220thiophehecs 'c acid to produce

Ar-(4-chloro-3-(pyridin-2-yep -3-r@ethylthiophene-2- carboxamide.

MS (Q1) 329,0 (M)+. Example N

462-chloro-N-(4-chloro-3-(pyridin-2-yl) y1)-5-(methylsulfonyl)benzami

de WO 2006/028958PCPUS2005/031284 0 HN Procedure G was used

to couple 4-ch1oro-3-(pyridin-2-371)aniIira;e%ﬁﬁ{j_E—\chloro-S-

(methanesulfonyOberizoic acid to produce © oH

2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-5-

(methylsulfonyObenzarnicle. MS (Q1) 420.95 (M). Example ‘
PrbEduf4-Ehiwre-Be(fyridin12-yhyiony i Brosbenylstmerivl it 2aihigthanqifgine to

produce 4-(2-hydroxyethylsulfamoyl)benzoic acid which was purified by reverse phase HPLC.

Procedure G was used to couple 4-(2-hydroxyethylsulfamoyl)benzoic acid with 4-chloro-3-
(pyridin-2-yDaniline (42 mg) to yield  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-[(2-
hydroxyethyl)amino]sulfonyl]-benzamide. MS (Q1) 431.9 oy

Example 35 N~(4»chloro~3—(pyridin—iz-yl)phenyl)—3-[(2-hydroxyethy1)amino}sulfonyl]—

benzamide
Gl

Procedure H was performed to couple 3-(chlorosulfonylbenzoic acid with ethanolamine to

produce 3-(2-hydroxyethylsulfamoyl)benzoic acid which was purified by reverse phase HPLC.
Procedure G was used to couple 3-(2-hydroxyethylsulfamoyl)benzoic acid with 4-chloro-3-
(pyridin-2-yDaniline (42 mg) to yield  N~(4-chloro-3-(pyridin-2-yl)pheny!)-3-{(2-

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

Example 36 N—(4—chloro~3—(pyridin»Z-yI)phenyl)-3—(4—morphoIinylsuIfonyl)-benzamide
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Procedure G was used to couple 4-chloro-3-(pyridin-2-ypaniline and
3-(methanesulfonyl)benzoic acid to produce

WON0P4REISP0-3-(pyridin-2-ylipheny1)-3-(methylsulfonyOben StHIGR f & 1284
(Q1) 387.2 15Example

480-N-(4-chloro-3-(pyridin-211)phenyl)pyridine-3-carboxamide NH2

2-amino-N-(4-chloro-3-(pyridin-2-A ppyridine-3-carboxamide. MS
(Q1) 325.2 (Mr. Example Lo
49AT-(4-chloro-3-(pyriditi-2-yl)pheny1)- th enzamide 25 WO
2006/028958PCPUS2005/031284 CI \ -NO HN O- Procedure G was used
to couple 4-chloro-3-(pyridin-2-yl)aniline and 4-méthoxylbenzoic acid to

produce N-(4-chloro-3-(pyridia-2-ypphenyl)-4-methexyhenzamide. MS
(Q1) 3412 (M)t.

Procedure H was performed to couple 3-(chlorosulfonylbenzoic acid with piperazine to produce

3-(N-methylpiperazinosulfamoyl)benzoic acid which was purified by reverse phase HPLC.

Procedure G was used to couple 3-(N-methylpiperazinosulfamoyl)benzoic acid with 4-chloro-3-
(pyridin-2-ylaniline (50 mg) to yield N-(4-chloro-3-(pyridin-2-yl)phemnyl)-3-(4-
morpholinylsulfonyl)-benzamide. MS (Q1) 471.0 (MY

Example 37 2-chloro-N-(4-chloro-3-(pyridin-2-yD)ph enyl)-4-(methylsulfonyl)benzamide
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 HC

solution followed by freebasing with 0.6 N NaOH solution (pH to 11). The resulting precipitate was
filtered and vacuum-dry.

Procedure D may also be used to couple 4-ghloro-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 HICI salt is washed with
Et,0O (or alternatively with MTBE). This material is freebased using EtOAc/aq NaHCO; and the
organics are dried and concentrated to the solid freebase. This material is then crystallized from
acetone:EtOAc (80:20, approx 10mL/g) which is then finally recrystallized from hot slurry of
iPrOAc. 2~chloro~N~(4~chloro-3-(pyridin—2~y1)pheny1)»4~(methylsulfonyl)benzamide HCI salt may
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Example 50N-benzy1-5-chloro-4-(pyridin-2-yethiazol-2-amine H 10A
solution of 2-(Bromoacetyl)pyridine hydrobromide (100 m

Woéﬂqgﬂ@()@ mL) was treated with 1-benzy1-2-thiourea (90 r%%glg%ﬁgm%r%%gl
‘The resulting yellow solution was concentrated, and the crude residue
21s0/88 Qssdfied pnifeilersephdsioRtR I focrsidpoet e NAYaCH solution (pH to 11)
idin-2-ypthiazol: ,amﬁg SpAsolution of
an%%rﬁnz%/%@é{& BW%in&ﬁ-yl)th%zo%?-%-amine (60 mg, 0.23 mmol) in DMF (2
mid) was cooled to 0 "C and treated with N-chlorosuccinimide (33 mg,

0.25 mrnol), and the reaction mixture was allowed to warm to room
tem

: rature, Jhe solue £ 26l AR9 edroduch yyas dwiiied

B
1Thenzy1-Zahesesq pyridin-2-y1)thiazol-2-amine. MS (Ql) 302.2 (le 20
Example 514-chloro-N-(3,5-dimetRoxyphenyD-3-(pyridin-2-yObenlamide

Cl -0 WO 2006/028958P@2@031284
N 0

HiN
7

&3

N

'Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (40 mg) and 6-(1H-1,2,4-triazol-
10 1-ylpyridine-3-carboxylic acid to produce N~(4~chloro—3-(pyridin—2—~yl)phenyl)~6~(1H—1,2,4-triazol~

1-yl)pyridine-3-carboxamide. MS (Q1) 377.0 M),

Example 39 N—(4~ch10ro~3-(pyridin—2—yi)pheny1}—4~[(dimethylamine)sulfonyl}~beﬂzamide
Cl

4
\N 0
HN

—N
15 N

Procedure G was used to couple 4-chloro-3-(pyridin-2-ylaniline (50 mg) and 4~
[(dimethylamino)sulfonylfbenzoic acid fo produce  N-(4-chloro-3-(pyridin-2-yhphenyl)-4-
[(dimethylamino)sulfonyl}-benzamide. MS (Q1) 416.0 (M),

20

Example 40 N—(4—chlcro-3~(pyridin—2~y1)phenyl)~5-(methylsulfonyl)thiophene-z-carboxamide
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A solution of 3-bromo-4-chlorobenzoic acid (250 mg, 1.1 inmol) in DMF (2
rnL) was treated with PyBop (550 mg, 1.1 =al) and D1PE 6%7&%%5{@3}284

Worﬁqﬂ%ﬁz.sﬁsﬁer stirring the reaction mixture for min. 3,5-dimethioxy analine.

(105 mg, 0.69 ramo() was added and the reaction was stirred for 16  h.
The reaction mixture was diluted*nith ethyl acetate and washed with 0.1 N
HC1, 0.1 N sodium 5hydro, iﬁf/ jne, successively. The organic layer
was dried (MgSO4) and coReantra and crude
3-bromo-4-chloro-N-(3,5-dimethoxy lbenzamide was used without
further purification. /S J
3-bromo4-chloro-N-(3,5-dimethoxyphenyl) enzarpidewasdissolvedin0.5M
2- pyridylzinehromide (2.5 mL) and treated with'Pd(PP11)3)4 (20 mg, 0.02
mmol), The reaction 10 mixture was heated to 155 C in a sealed tube for
20 min, in.a microwave,fe The [ whomwasdiluted wigh and 5-
Prﬁ%ﬁ%afrgcé%ate(%%d‘\{/gv%&éhédavﬁ%}%,{.LI% fggi?n%lﬁ)%r ;?g) and tthg b ir% h. hony1)-5-
(WEP&QW@‘]@%‘FW&%”&W@HYQMga§545°aﬁff%‘8ﬁceﬁftﬁr'§%eo - h(gsfﬁemérfyﬁg ey
(hesiduewas paiatiy punibiechisiNa(Qe) s9rotdiography. Pure
4-ehloro-N-(3,5-dimethoxyphenyl)-3-(pyridin-2- yi)benzatnide was
obtained by a second purification on reverse p,hase% HP%%:. '\"5-581) 369.1
E(;M}p],g 45 E)(’&Mrﬂ}élom' -(pyridin-2-yl)phenyl)-4-(aminosulfonyl)-benzami
52N-(3-(3,5-bis(trilluoroyOphenyl)propy1)-4-chloro-3-(pyridin-2-
yebenzenarnine  20A solytioi is(trifluoromethyl)hydrocinnamic
acid (1.0 g, 3.5 ininol) and (. , 4.5 mini) in THF (16 mL) was
cooled to -40C (ethanol-water/dry ice . To this mixture was dropwise
added isobutyl chloroformate (0.56 g, 4.1 l) and stirring was
continued for another .5 hours while the tevagerature of the cooling bath

was maintained between -40 C and -20 C. Sgfid™aBH4 (0.53 g, 14 mmol)
was added, followed by H20 (1.3 mL). The clofdy mixture was

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-dichlor0—N—(4~chloro~3-(pyridin-fz-yi}phenyI)pyridine~3—carbaxamide

Procedure G was used to couple 4-chloro-3-(pyridin-2-yDaniline (50 mg) and 2,6-dichloronicotinic
acid to produce 2,6-dichloro-N-(4-chloro-3-(pyridin-2-ylyphenyl)pyridine-3 -carboxamide. MS (Q1)
378.1 (V)™

Example 43 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

98



5

10

15

20

25 stirred overnight while warming to room temperature. After
concentrating in vacua, the residue was partitioned between ethyl acetate

WOL0KIZEB The aqueous layer was acidified to pH 1 with 3794/ RIE3R4 284

extracted with ethyl acetate, The combined organic layers were washed
sequentially with saturated NaHCO3, and brine, then dried (Mg304) and
concentrated. The resulting oil wasgpurified by flash silica gel
chromatography (6:4 ethyl ether<he ) to yield 3-13',5'-
30bis(trifluoromethypplienyl]-L-pfop . WO

2006/028958PCTILIS2005/031284  4n cl

343',5'-his(trifluoromethyl)phenyll-l-propg/@o.88 g, 3.2 mmol) and

CBr4 (1,3 g, 4.0 mind) were dissolved in C 7 (5 mt.) and cooled to

OC. Triphenylphosphine (1.3 g, 4.8 mmol) was added in three portions

over 0.5 11, The mixture was stirred at 0 C for 10 mm., then diluted with
Ppentand(86 nigddndaate NaMEGBE30GH)YImdiag (KJne [ft-thigobenzoic acid
tosg%%?é%QQ&Q-W@Q@QMEQ&@M-?%%@M&MQQW@W@W_(c_vz)*.

layers were dried (Mg804) and concentrated. The residue was purified by

silica gel flash chromatography (99:1 ethyl ether-hexane) to yield 0.8 g,
HkE400) of the\Bashittrifidorodiethy))pireny2ilactapmdpromarhexamide

4-chlore-3-(2'-pyridyparilliue (10 nig, 0.05 rnmol),

343',5"-bis(trifitiorotnethyl)phenyl]-1-,10 brotnopropane (34 mg, 0.1 mmol)

and 1(3003 (14 mg, 0.1 mmol)a.DI L) was stirred at 100C overnight.

The reaction mixture was acidjfie MCi (ag.) and extracted with

ethyl acetate. The combined orginic layers ere washed with brine, dried

(MgS04) and concentrated. The crude was fied by preparative HPLC

to yield N-(3-(3,5- 7N

bis(trilluoromethyl)phenyppropy1)-4-chloro-3-{pyridin-7-ylThenzenamine.

15 Example

3N a(fsChIrR-3s£B-(ribapromenybypy igtid 2235 JaiRienssT) :@gmeth ghBioronicotinic
(tricluoromethyfinicotinamide Cl F3C.EIN-R € : dine-3-carb ide. MS (O1
aﬂ"rq(33cﬁf{’g‘r%?B%Z%Zc?g%ﬂete?’r%%t%agf pél %—@ig(ﬁa%é?g élnzrée-ylﬁhgﬁ%-%-met @
WpLeMR0(trifluoromethyl)nicotinamide (- 0.5 mmol) was used in Procedure

A with 5-trifiuoromethy1-2-

Example 45  N-(4-chloro-3 —(pyridin—2~yl)pheny1)-3—methyithiophene—Z-carboxamide

Cl

O

Za

HN
s
/

=
Procedure G was used to couple 4-chloro-3-(pyridin-2-ylaniline (50 mg) and 3-methyl-2-
thiophenecarboxylic acid to produce N-(4-chloro-3-(pyridin-2-yD)phenyl)-3-methylthiophene-2-

carboxamide. MS (Q1) 329.0 (M)".

Example 46 2~chloro-]\f—(4~chloro-3-(pyridin—Z—yl)phenyD-S~(methyIsulfonyl)benzamide
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bromopyridine (3 13 mg, 0.5 mmol) Purified by silica gel chromatography
(5-50% ethyl acetatedtexanes) to yield

WO A8 %5F0-3-(5-(trifittoromethyppyridin-2-yOpheny1)-2-metiy e, 03/031284
(trifiuoromethypnicotinarnide as a white foam: TLC Rt = 0.30 (15% ethyl
acetate/hexanes); MS (Q1) 460 @M)Il. 25 Example
54N-(4-chloro-3-(5-(trifluorgoms idi
(methylsulfonypbenzamide AC
RN 0 St. /'0 N-(4-chloro-3-(4,4,5,5-ré ethyl-1,3,2-dioxaborol
an-2-yl)phenyl)-4-(methylsulfonyl)benzaj ?é;bo rnmol) was used in
Procedure A with 5-trifluoromethy1-2-hr yrigine (226 mg, 1 nunol).
Purified by silica gel chromatography (0-10% ricetoneldichloromethane) to
yield N-(4-chloro-3-(5- . .

Pisifiusrorfer i pygRi- 2 O SRRy 1 A Rie Ty Hﬁ%@%ﬁ%miﬁg adghioro->-
@égé}%gejgfﬁym,%g%k) 48840Vl E;gﬁmmbe 2~chli;oéN~(4~cE]ﬂolr<g—3-(pyridin-2-yl)phenyi)-s-
-(4-chlqro-3-(5-chloropyridin-g- enyl)-2-methyl-6-
S OGP o ’

ypnicotinamid

Example 47 Nv(4-chloro~3—(pyridin~2—yl)pheny1)—3-(methylsulfonyl)benzamide

Cl

HN
Q
-0
S\
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-2-yljphenyl)-3 -(methylsulfonyl)benzamide, MS (Q1) 387.2
"

10

15  Example 48 2—am'mo—N~(4-chloro—3~(pyridin-2~yi)pheny1)pyridine«3—carboxamide

Procedure G was used to couple 4-chloro-3-(pyridin-2-yDaniline (50 mg) and 2-aminonicotinic
20  acid to produce 2~amino-N—(4—ohloro~3-(pyridin—Z—yl)phenyl)pyridin@~3~carboxamide. MS (Q1)
325.2 (M)".

Example 49 N~(4-chloro-3-(pyridin-2-yl)phenyl)-4-methoxybenzamide
25
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Prﬁge
prodest M (Prddeadrexiding K

5-chloropyridin-2-yi trifluoromethanesulfonat (4 12 mmol) was used in

Procedure | with trimethyltin chloride to yield
0z ?ﬁ%—%-(trimethylstannyl)pyridine, The crude material (? %Uns120q95/031284
wasusedinProcedureKwithN-(4-chloro-3-iodopheny1)-2-methy1-6-
15(trilluoromethyl)nicotinarnide (2 mamol). Purified by silica gel
chromatography (0-50% et Ta @ exane) to yield
N-(4-chloro-3-(5-chloropyridin-®-yl)pranyQe2-methyl-6-
(trifiuoromethypnicotinamide as a whit&
acetate/hexaues); MS (Q1) 427 (MY. 20
56N-(4-chloro-3-(6-chloropyridin-2-yl)phenyH-2-methyl-6-
(trifluoromethypnicotinamide WO 2006/028958PCU11S2005/031284
6-chloropyridin-2-yltrifluoromethanesulfonate (4.12 mmol) was used in
Procedure! with trimethyiti ide to vield s et 7oic acid 1o

A6 RS %fﬁ;ﬁ%ﬁ‘*é?fé%n@é?% i nd e e

pheeribtonsheHpremAY-Ynisthy -

(trifluoromethyOnicotinamide (2 nunol). Purified by silica gel

X

c (r)?o-éyftsrilrlﬁee ﬁyl%?g

chromatography (2-45% ethyl acetate/Rexane) 10 yield
Eﬁf’(’ﬁ[%ﬁ?oro@é%?ﬂ%%&?fgfﬁ%r}&e?h%Q%ﬁ-gﬁmggt%iygl-6-

(trifluoromethyl)nicotinamide as a white solid: TLC Rf= 0.45 (25% ethyl
acetate/hexanes); MS (Q1) 426 (M¥, 10Example

57N-(4-ch|oro-3-(5-hydroxyp@ip_—;}?jzphenyl)-2-methyl-6-
(trifluoromethyenicotinamide \o&yf = N N
Hoo
=

A solution of 2-(Bromoacetyl)pyridine hydrobromide (100 mg, 0.36 mmol) in ethanol (2 mL) was
treated with 1-benzyl-2-thiourea (90 mg, 0.54 mmol). The resulting yellow solution was
concentrated, and the crude residue was purified on reverse phase HPLC to produce N-benzyl-4-

(pyridin-2-yDthiazol-2-amine.

A solution of N-benzyl-4-(pyridin-2-yiythiazol-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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NI HO_ [ 171\ N t="<cF3 3-(triisopropylsilyloxy)pyridine (2.66 mmol) was
used in Procedure J. with hexamethyldistannane to yield

W%%??ﬂﬁ%ﬁ%pylsiIonxy)-2-(trimethylstannyI)Pyrid1ne. The cRGdE RataEI28
(-0.55 rnmol) 15was used in Procedure K with

ANoffrhigmbinsophpRyG2e ethy©H-tirjfluiononwthyDHic Stimdinide teate7 with

P}?C%&QS (F o r!flepar?%o%!g% %ﬁlﬁﬂ @%E{}B,%@%){O@'ﬁ@g%& s@i‘i@ﬁ% the reaction mixture for

te/heXane) to yi

5 Wiga3chitbrstss oliae B YIEH) RAGpRIdH 235 1AL jeactitamgh gled for 10
h.(fxfﬁ‘iu@i&?meﬂﬁmmc@ammi@leva& atiyellowtapiland washed with 0.1 N HCL, 0.1 N sodium

-(4-chloro=3-(5-(triisoprapylsilylox (diN<2=c a0 ,
BT ol oo Aot Lo ey =
e BDEANI-{2inro-VIGh S Sl TtRarPREPIDRE e WS X508 YRR iRt Lcation.
concentrated, redissolved in ethyl acetate, washed with brine, dried

Mg304) rrmq concentrated. The gd%s lid purifi silica i
SRRt By (0T Ih R orcr ) o el T M 2
PR B 824y drokypy il yTnBHTER nidyE6-fBTShe thifpiactio”
1%%%&%%&(1%’%@6 @QHdisiIaU-@ Rb&=66: 59 (0% athybacetatetexaris)esultant

, . xam . . . :

SRR PO R A eSO Y sy fydronide and e brine
Titeiftugromiesiay bymictiviaMdEON O 00BZBESS T THY SPYoSRITYogyes partially

puﬁfeﬁl by silica gel chromatography. Pure 4-chloro-N-(3,5-dimethoxyphenyl)-3-(pyridin-2-
yl)benzamide was obtained by a second purification on reverse phase HPLC. MS (Q1) 369.1 o

Example 52 N-(3-(3,5-bis(trifluoromethyl)phenyl)propyl)-4-chloro-3-(pyridin-2-

yl)benzenamine
cl

Zan

HN

CF,

Fol

A solution of 3,5—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 isobuty! 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,0 (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
17% HC] 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(irifluoromethyl)phenyl]-1-propanol,
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N-(4-chlore-3-(5-hydroxypyridin-2-yl)pheny1)-2-methyl-6- (trlfluorometh ni
WOSHiF{8FBI8R (0.12 rano was used in Procedure L with exced0ESME! fq%%’i%

P_urlfled by silica gel chromatography (0-100% ethyl acetate/hexane) to

3-yiek. Ns(&d@&&may@m@mwywﬂdimezs&@phénym)ﬂ?mmmﬂi 3 g, 4.0 mmol)

e R TR SRR 20 ik BT (S o) v

ace exanes Examp e

a@@w@mw@msvéwo&&»p%ﬂm DIUFOHHEEH)-2 el B min- then diluted with
é@&gelﬁﬂfmaﬁwmlw(de @L)C 1 Mo CIERr was separated and washed with

e orq-3-(5-hydro ridi enyl) ethyl
AHUSTTANIRTD CE e WAL es e Cy 0 e AR i
vigduetirie. aﬂmf@bfbylsqhwg@gr@ﬁb@ﬁ?ﬁf&@?@ﬁﬁﬁ‘%ﬁi’@é}%t&md 0.8 g (74%) of
ﬁ%%e ?tglf%%ﬁﬂﬁlb;@fﬁé}ﬁw)phenyﬂ 1-bromopropane,

-chlore-3- -(5-ethoxypyridin-2-yl)phenyl)-2-methyl-6-
15(tr|fluoromethyl)nlcotlnamlde as a white solid: TLC R1 = 0.64 (50% ethyl
Aabbtatad/Bexaries)aNiB( QAP 438 (MIPExample  3-137 > bis(irifluoromethyl)phenyl]-1-
b@o(&% (réls GhOER- 314502 Reolyilroroethiooy) pidin-2nyd)p henyi-A-mbfleyd s6isred at
100° %rlgvgr?lggt@e’f‘[ﬂg ?&%%%%nrg{)gc{l% was acidified with IN HCl (aq.) and extracted with ethyl
acetate. The combined organic layers were washed with brine, dried (MgSO4) and concentrated.
The  crude was  purified by  preparative HPLC  to  yield  N-(3-(3,5-

bis(triﬂuoromethyi)phenyl)propyi)~4~chloro-3—(pyridin—Q»yl)benzenamine.

Example 53 N-(4~chloro-3 (5-(trifluoromethyDpyridin-2-y)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
Cl

FaC B :
a Nf*@f
HN
7 W

CFy
N—(4—chloro-3~(4,4,5ﬁ—tetramethyl—l,?;,2~dioxaborolan-Z-prhenyD-Z—methyi~6—
(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—(triﬁuoromethyl)pyridin-Z—yI)pheny1}-2~methy1—6~
(trifluoromethyl)nicotinamide as a white foam: TLC Ry= 0.30 (15% ethyl acetate/hexanes); MS
(Q1) 460 (V)"

Example 54 N-(4-chloro-3-(5-(trifluoromethyl)pyridin-2-ylphenyl)-4-
(methylsulfonyl)benzamide
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Cl WO 2006/028958PCT/US2005/031284
N-(4-chloro-3-(5-hydroxypyridin-2-yl)pheny1)-2-methyl-6-(trifluorometh %/%)4'

WOStHE¥efe(0.12 nunol) was used in Procedure L with exc gg HAGVSE

10

15

20

iodide. Purified by silica gel
chromatography(0-40%ethylacetate/lxane)toyieldN-(4-chloro-3-(5-(2,2,2
trifIuotoethoxy)pyridin-2-ylfﬂ%e 1&( 2- yI-Q)-(trifIuoromethyDnicotinamic
ie as a white solid: 5TLC Rf= 0.64 (40% elfn/acetate/hexanes); MS (Q1)
490 (M)t, Example
61N-(4-chloro-3-(4-ethylpyridin-2-yl)pheny1)-&

(tifluoromethypnicotinamide CI\-14/ 141 100F3 ‘g7
N-(4-chloro-3(4,4,5,5-tetramethy1-1,3,2- dloxabo(olgn 2-yl)phenyl)-2-meth

M(Mﬂﬁ%[bf@%ﬁhyﬁhmﬁ@ﬂh&%dmbmd@nw%)ﬂsﬁgﬁm-Bmﬁ@d:lmlﬁr&l)kiﬁhamlde
(4 Fg]o%)nol Ly d];’nocé&u@ r]f eléllf réinXe l}'f?% gr%lm%g% me &E%Dhgy 1 mmol).

acetate exanes
Pem@?ély E&l@tﬂﬂ ﬁmmmwédmwwé@rm@mm@mmw@nﬁémﬂ»<5-
(elenasomda FAdiMS (ehbi AL (WBthylsulfonyl)benzamide as a white solid: MS (Q1) 455

My

Example 55 N-(4-chloro-3-(5-chloropyridin-2-yD)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
Cl

5-chloropyridin-2-yl trifluoromethanesulfonate (4.12 mmol) was used in Procedure I with
trimethyltin chloride to yield 5-chloro-2-(trimethylstannylypyridine. The crude material (~4 mmol)
was used in Procedure K with N-(4-chloro-3-iodophenyl)-2-methy!-6-
(trifluoromethyl)nicotinamide (2 mmol). Purified by silica gel chromatography (0-50% ethyl
acetate/liexane) to yield N-(4-chloro-3-(5-chloropyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethylinicotinamide as a white solid: TLC Ry= 0.48 (25% ethyl acetate/hexanes); MS
(Q1) 427 (V)"

Example 56  N-(4-chloro-3-(6-chloropyridin-2-ylphenyl}-2-methyl~6-
(trifluoromethyDnicotinamide
Ci

Z
O

Cl HN

104



10

15

20

25

Example 62N-(4-chloto-3-(5-fluoropyridin-2-yl)pheny1)-2-methyl-6-
(trifluoromethyDnicotinamide F 0 -/ 20\CF3

WONNU/OHISTD-3-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y B SRER142 451t
h)_/l -6- (trifluoromethyl)nicotinamide (-- 1 mmol) was used in Procedure A
GMibr@Mﬁ%%ﬂ?ﬁ@lw&M&ﬂ%@sﬂféﬂm 1P whitfididvhy sitit & Gedcedure I with

trgg%%ﬂ' atO ?@% Lﬁ?g?g 9%_- Cght'ate Xan %%/, dYﬁ%‘ldT%le (zz}ude material (~4 mmol)

enyo- -6-(trifluoromethypnicotin
wasTigte as)?ap@adu@dﬁdwmg (@c:@lwg@ myphewbz -methyl-6-

%g?\gl/ (4-ch Orolc%tya]r%%@@}ﬁl fm)’l'zﬁﬁl@@aﬁ@l&a gel chromatography (5-45% ethyl
n
e 1 B B RS B TR R o R Sonate.

esulfonate
(ttifiSonomshyivds tisenidn 42 roekiduselilwithC Rf 0.45 (25% ethyl aoetate/hexanes), MS

(Q1) 426 (M)".

Example 57 N-(4-chloro-3-(5-hydroxypyridin-2-yDphenyl)-2-methyl-6-

(triftuoromethy!)nicotinamide

Ho—
C\N’: Q 0

HN
AN

CFq
3-(triisopropylsilyloxy)pyridine (2.66 mmol) was used in Procedure J with hexamethyldistannane
to yield 5—(triisopropylsily1oxy)~2~(trimcthylstannyI)pyridine. The crude material (~0.55 mmol)
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-chloro-3 ~(5-(triisopropylsilyloxy)pyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a yellow oil. N-(4-chloro-3~(5-(iriisopropylsilyloxy)pyridin-2-
yi)phenyi}-Q~methyi-6-(triﬂuoromethyl}nicotinamide (1 mmol) was treated with TBAF 2 mL, I M
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-
Z«yl)phcny1)—2-methy1—6-(triﬂuoromethyl)nicotinamide as a white solid: TLC Ry= 0.59 (10% ethyl
acetate/hexanes); MS (Q1) 408 (M)".

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

(triftuoromethylnicotinamide
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trimethyltin chloride to yield 5-phenyl-2-(trimethylstannyOpyridine. The
C erial (-1.25
Woréﬁq%%%%%éusedinProcedureKWithN-(4-chIoro-3-iodonhenyf)q /[rjﬁé%%ﬁols i
(trifluoromethyDnicotinamide (1 mmol)Purified by silica gel
chromatography (1% 10 acetone/méthylene chloride) to yield
N-(4-chloro-3-(5-phenylpyrigin 2?/ phHeng/1)-2-methyl-6-
(trilluoromethypnicorinamideastaNan s : ToC ftr=0.15 (1%
acetone/methylene chloride); MS (Q1)
64(S)-N-(4-ehloro-3-(pyridin-2-y1Mhenyl)-6-
namide CI Procedure F was performed usin
N-(4-chloro-3-(pyridin-2-yyl.)-6-chloro-3-carboxaffide (50 20 mg) and 75

e N

)4/ 15Example
thylPiPerazin-1-y1)nicoti

uritl

@Y INw4 e foRb PRI R ERRERPERB s tRYTHTSE RYAR Y B B amaigrarhy
(6180 VS 1R 1k 4R/ 326 ¥@Ia plg4-chloro-3-(5-methoxypyridin-2-ylphenyl)-2-methyl-6-
65(R)-1\T-(4-chloro-3-(pyridin-2-yDpk =6-(3- ipj In-l- ICON.
R S SOBED oA eR 00 Pl g IR a5
(PErfaRmed using A
N-(4-chloro-3-(pyridin-2-yOphenyl)-6-chloro-3-carboxamide (50 $ mg) and
75 mg of (R)-2-methylpiperazine in 035 mL of butanol at 160C for 60 min.
Purification by reverse phase IBLC yielded

ERpdle (- chldre-3uipyrishiti-2tyfiphe o6 Bhaethytpipragin-lyOnicotinami
de. MS (QL) 498 dMMH-A5xbmRkREN--(4-chloro-3-(p
din-2-y|)phonyl)-6-((38,51)-3,5-dimetgylpiPerazin-l-

0 M/
VA N o
HN
7\

CFs
N—(4-chloro—3-(5-hydroxypyridin—2—y1)pheny1)~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-y!)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide as a white solid: TLC Ry= 0.64 (50% ethyl acetate/hexanes); MS
(Q1) 436 (M)".

Example 60 N-(4-chloro-3-(5-(2,2,2-trifluoroethoxy)pyridin-2-yl)phenyl)-2-methyl-6-

(trifluoromethyl)nicotinamide
Cl

0— >—~<\ \)
FoC—/ N o

HN
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yl)nicotinarnide 15Procedure F was performed using
N-(4-chloro-3-(pyridin-2-yl)pheny1)-6-chloro-3-carboxamide (75 mgg and
WQ&%W@W&B-dimethylpiperazine in 1 mL of butanol at 166EGFBE MRS
Purification by reverse phase HPLC yielded
NN4(driohdaros 3ntpricigr iy Oy hempd)r8-4(@BybR]t8Broromethynicotinamide  (0.12
dimethylniperazing Lylipicorinamide), M3AQ1) 422 LAY - 20BKAMRRiia. el
I-‘f’%cfﬁgcr{o%?ryr?din-211)pheny1 -Ad-( yri%irﬁ-ypterephthala?n%i%elma g
iDL 2898 8HE T/ J8BO05AISREER A8 () rify ofYield  N-(4-chloro-3-(5+(2,2,2-
t4rGoMRo3y (pyidinz 2-yPlaniline-was, toypitsh iondd Mnip@fnamide as a white solid:

(metha rho cS)be ¢ acid via-Procedure 6 to give methyl
Ti‘(g ch 'orcé /?p%?rl in-- %I!bxgnne)s/?égr%g%%y%ée zoate. 4-(4- 5
chloro-3-(pyridin-2-yl)phenylcarb2moyl)benzthate was then hydrolyzed
via Prodeciure M to give 550 mg of

4-(4-ehloro-3-(pyridin-2-yl) phenyl ar%ar I zoic acid. 50 rag of
Eﬁ;‘f‘}ﬂg(?h#gro-gf pyc/lirﬁ&JI fﬁ%%ﬁ%iﬁepr%%g’r %&?ﬁ%%‘%%%%%%c%éd was coupled to
3-aminopyridiinBuerarPibreestngnifihe organic layer was evaporated to
dryness and purified on reveyse phase EPLC to yield NI-(4-
ehloro-3-(pyridin-2-yl)pheny _-'gV4-C ridin-3-ypterephthalamide. MS (Q1)
429 (M)+, 10 Example )
681\71-(4-chloro-3-(pyridin-23yhphe -N49(6-methoxypyridin-3-yptereph
thalamide HN

7 N

CF,

N-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yD) phenyl)-2-methyl-6-
(trifluoromethylnicotinamide (~ 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-(triftuoromethy)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
c

o
HN

/N

CF,

N-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yypheny)-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-
chioro-3-(5-fluoropyridin-2-yl)phenyl)-2-methyl-6-(trifluoromethylnicotinamide as a tan solid:
MS (Q1) 409 (M)™,
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1550 mglogI 4-(4-chlero-3-(pyridin-2-yl)phenylcarbamoyl)belzoic acid
was coupled to 2-methoxy-5- aminopyridine via Procedur t
W%ﬁ@%’f’ﬁ%d on reverse phase I-IPLgyto yield NI-(4- %&ﬁg}%ﬁy&%&%
chloro-3-(pyridin-2-yOphenyl)-N4-(6-methoxypyridin-3-ypterephthalamide.
MS (Q1)459 (114)4. 20 Example
69I'lL(6-aminopyri3-y1)-.N4-(4-chloro-3-(pyridin-2-yOphenypterephthalami
de WO 2006/028958PCT/U52005/031284 NH2 50 mg of .
Em(mlemoroz\écwmm?zéﬁyalﬁsﬁ@wf&%a%w%ﬁ8%‘8%%‘.@%%%"%‘8&%?@6 to
2,5- diaminggsiginaada Procedure G. The prodcut was purified on
reverse phase ITPLC to yield cl
Ai1(6-aminopyridin-3-y1) N ¢ ' 3=(pyridin-211)phenyeterephthalam
ide. MS (QI) 444 (my. @a e\(ONI= ro-3-(pyridi
2-yl)pheny1)-N4-(pyridin-Z-ylmerhybterephthalgmide C! 10 50 mg of
4-(g-chloro-3-(pyridin-2-yl)pheny1earbamoy0/ x oio acid was coupled
to 2- _ M

5 CFs

5-phenylpyridin-2-yl trifluoromethanesulfonate (1.5 mmol) was used in Procedure I with
trimethyltin chloride to yield 5-phenyl-2-(trimethylstannyl)pyridine. The crude material (~1.25
mmol) was used in Procedure K  with N-(4-chloro-3-iodophenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide (1 mmol). Purified by silica gel chromatography (1%

10 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)".

15 Example 64 (S)—N—(4—chlo‘r0—3~(pyridi11—2—y1)phanyl)~6-(3-methylpiperazin-1-yl)niootinamide

Gl

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

20 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—chioro—3-(pyridi11-2—y1)phenyl)—6~(3~methy1piperazin»1~
ylnicotinamide. MS (Q1) 408 VD™,

25  Example 65 (R)~N—(4—ohioro~3~(pyridin—2-yl)pheny1)~6~(3-methyipiperaziml-yi)nicotinamide
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(aminomethyl)pyridine via Procedure a The product was purified on
reverse phase IIPLC to yield
WORPLGA28RIB r0-3-(pyridin-2-yr)phenye-R4-(Pyridin-2-yimethy IS tErEBAtH i
de. MS (Q1) 443 15 Example
71NI-(4-cidoro-3-(pyridin-2-yOpheny1)-N4-isopropyiterephrhalamide WO
2006/028958PCT/US2005/031284 50 mg of
4-(4-chloro-3-(pyridil-2-yephenylsarbamoyObenzoic acid was coupled to
isopropylamine via Procedyre & product was purified on reverse
phase HPLC to yield N1-(4-—N AY -
chloro-3-(pyridin-2-yl)pheny1)-K-isoprop rephthalalflide. MS (Q1) 394
(M)t Example "
72NlI-tert-butyl-N4-(4-chloro-3-(pyridin-2-yOj Qenyljterephthalamide 50 mg
of 4-(4-chloro-3-(pyridim2-y1)phenylcathamgyl) oic acid was coupled
to tutbutylamine via Procedure G. The produstwas purified on reverse
phase HPLC to yield
1\71-tertbutyI-N4-(4-chIoro-3-(pyridin-2-yl)pi_tenylzterePhthaIamide. MS
PQEIO8 (v pERaMIPISNG Nifechlpre-3-(pyridin-2-ylyphenyl)-6-chloro-3-carboxamide (50
5 %ﬁ%%rgwﬂzgmgmwmmmemmmmMeo Gl -Purification
-4/

by revergel phase HPLC yielded (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3-methylpiperazin-1-

yDnicotinamide. MS (Q1) 408 (M)".

10 Example 66 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((3S,5R)-3,5-dimethylpiperazin-1-

yDnicotinamide

15 Procedure F was performed using N-(4-chloro-3-(pyridin-2-ylyphenyl)-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 vphase HPLC yielded N-(4-chiloro-3-(pyridin-2-y)phenyl)-6-((3S5,5K)-3,5-
dimethylpiperazin-1-ylnicotinamide. MS (Q1) 422.1 ™

20
Example 67  N'~(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(pyridin-3-yl)terephthalamide
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\ 112 WO 2006/028958PCPUS2005/031284 67 ml. of
2-chloro-1,4-dimethylbenzene and 356 g of Potassium Pegg,%ﬁg%%%um
ofr

W%&?ﬂ"ﬁé?ﬁfxed in 1.5 L of FI20 for several hours and monitoré

disappearance of starting material by TLC. The Potassium Permanganate

was filtered and the reaction mi¥ture was acidified and filtered to yield 2- 5

chlormerephthalic acid. 4 of/2-ohloroterephthalic acid was treated

with a saturated 1-1CI gas‘salutionif Mef)H overnight at room

temperature. The reaction mixture wis-€oncentrated, subjected to basic

workup and dried to yield the dimethyl 2 roterephthalate. 20 g of

dirnethyl 2-chloroterephthalate was coo 0 0C in DCM and 87 rriL of a

1M in DCM solution of BI3r3 was added dropwise over several hours. The

reaction mixture was subsequently warme&®to @1 10 temperature and

stirred until complete. Following basic workup, 2=chloro-4-

(methoxycarbonyl)benzoic acid was purified by ISCO Combi-Flash. 959

mg of 2-chlorn-4- (methoxyearbonyl)benzoic acid was coupled to 750 m _
300 hehiibrbloPyrnidin3Ehrikne, Wia orpisdartd &rg of e carbonyljbenzoic
a%“c%bﬁ%@e‘&ﬁj&?}@f%’r%@(tﬁyﬂlliﬁl'm‘—@%ﬁ@@ﬁ%@ﬂﬂb&ﬂﬂ%ﬁh@%ﬁﬁ@%mxoata. 4-(4-

rqolyzed vi cedure M to give . :

O S R oS e e el i Fatsdue Mo e
Sttgre 8t chimblagh-chrodn-ghnienzhmshbhsisaitaritoy T fowa Afid-Atriploro-3-
(WERiEOURIR iR daraRuhiBming isdinsedupe Gl heriegyictnasipdifiedure G.

on reverse phase HPLC to yiel . cold N'=(4-
g O R Bty D R SR
MGA(Q PyAdiB-2-{ Nt RO ERErpykadin-3 -ylterephthalamide. MS (Q1) 429 W
742-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(4-(2-hydroxyethyDpiper
azine-1- carbonyl)benzamide a N CI -NN--,

Example 68 Nl-(4-chloro—3—(pyridin—z-yl)pheny1)-]\/4»(6—methoxypyridin—3-yl)terephthalamide

Cl

Zx
(@]

HN

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 2-methoxy-5-
aminopyridine via Procedure G. The product was purified on reverse phase HPLC to yield N-(4-
chloro~3—(pyridin~2~yl)pheny1)-/\]4-(6-methoxypyridin~3-yl)terephthalamide. MS (Q1) 459 (M)*.

Example 69 Nl-(6-aminopyridin-3~y1)~N4—(4-chloro-3—(pyridin~2-yl)phenyl)terephthaiamide
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\---/\--OH 2550 mg of

3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyDben |
WO@S%%@% N-(2- hydroxyethyl)piperazine via Procedure Gé @%@6%@2%84
was purified on reverse phase HPLC to yield

2-chloro-N-(4-ehloro-3-(pyridint2-yOpheny0-4-(4(2-hydroxyethyl)piperazin

3-chloro-4-(4-chloro-3-(pyridin-2-yOph carbamoyfibenzoic acid was
coupled To methylpiperazine via Procedurg-8t The product was purified
on reverse phase BPLC to yield 2- chloro™N-(4=clloro-3 -(pyrid in-2-y
Opheny0-4-(4-methylpipera zin c-l-carbonyeb Am ide.MS (Q1) 469
(M)T. 10 NH

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyl)benzoic acid was coupled to 2,5
diaminopyridine via Procedure G. The prodeut was purified on reverse phase HPLC to yield N
(6~ammopyridin-3—yl)»]\l“*(4-ohloro~3 ~(pyridin-2-yl)phenyl)terephthalamide. MS (Q1) 444 D",
Example 70 N1~(4—chloro~3—(pyridinw2ny1)phenyl)—N4-(pyridin~2-ylmethyl)terephthalamide

Cl

Za
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—chioro~3-(pyridin—2~yi)phenyi)—]\ﬁ-(pyridin—zvyimethyl)terephthalamide. MS (Q1) 443
)"

Example 71 N '.(4-chloro-3 -(pyridin~2-yl)phenyl)~N4-isopropylterephthalamide
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Example
764-(4-acetylpiperazine-1-carbonyl)-2-chloro-N-(4-chlorQ-3-(pyridin-2-

Wofﬁ)ﬁﬂwwbenzamide 15 50 mg oyf ) ( %&m¥{69%3%284
3-chtoro-444-chloro-3-(pyridin-2-yfiphenylcarbamoyl)benzoic acid was
coupled to 1- acetylpiperazine vigél Procedure G. The product was purified
on reverse phase HPLC to/yie G
acetylpiperazite-lI-carbonyfix24¢ :
zamide. MS (Q1) 20497 (M)". Examplé
772-chloro-N-(4-chloro-3-(pyridin-2-yfiphg
zinc-1- carbonyfibenzamide WO 200610
HN-e CI N1\1-Szzo

NH

50 mg of 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
isopropylamine via Procedure G. The product was purified on reverse phase HPLC to yield N'-(4-
chlero~3—(pyridin—2~yl)phenyl)-N“—isopropylterephthalamide. MS (Q1) 394 (M),

Example 72 N'-tert-butyl-N*-(4-chloro-3-(pyridin-2-yhphenyljterephthalamide

¢l

Za
@]

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 (VD™

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

Cl

Za
O

HN Cl
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0 50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yOphenyicarbamoyl)benzoic

acid was_coupled to 1- sulfonylpiperazine via Procedure G,
Wo\ﬁg%ﬁ%srqﬁ%d on reverse phase I-EPLC to yield 2- %C%S%%%%%M

chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(4-(rnethylsulfonyl)piperazine-
1 carbonyl)benzamide. MS (Q1) 533 Example

%E l? %IMO(ZI} £ M&E&ﬁb@%ﬁ@'%na Yip %%}aﬂfsmm&@ném were refluxed in

1 carbonypbenzamide

|
1.8 T Rfdie s qasem@%&@wﬁeﬁwnﬁowfpﬁéW?ﬂ%&ﬁiﬁ@%éﬂé@f&wg TLC. The
P&%M@@Mm@mﬁ@ﬂﬂtm RrotedweiG. mikeupretucidifas pultifibdadrio yield 2-

15 Pzﬁ?&e cH1c|? Lgﬁté) é)?lfi d%I&ra Q. 'hthahc acid was treated with a saturated HCI gas
0-3-

pyridim-211)pheny1)-4-(morpholine-4-carbonyebenzamide.

SCMSO(’Qlll) M%@ 1 VS R FUDRERIBHD- NT PA-CRABTBET RN, Was concentrated,
s o ebak)e4v 3B dinn il piperazinatine2QTandny Hephiaiaice20 ¢ of dimethyl

2-chloroterephthalate was cooled to 0°C in DCM and 87 mL of a 1M in DCM solution of BBr; was
added dropwise over several hours. The reaction mixture was subsequently warmed to room
temperature and stirred until complete. Following basic workup, 2-chloro-4-
(methoxycarbonyl)benzoic acid‘was purified by ISCO Combi-Flash. 959 mg of 2-chloro-4-
(methoxycarbonyl)benzoic acid was coupled to 750 mg of 4-chloro-3-(pyridin-2-yDaniline via
procedure G. 1 g of methyl 3-chloro-4-(4~chloro-3~(pyridin-2-yDphenylcarbamoyl)benzoate was
hydrolyzed via Procedure M to give 3-chloro-4-(4-chloro-3 ~(pyridin-2-yl)phenylcarbamoyl)benzoic
acid. 50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-ylyphenylcarbamoyl)benzoic acid was coupled to
tert-butylamine via Procedure G. The product was purified on reverse phase HPLC to yield N*-
tert-butyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenylterephthalamide. MS (Q1) 443.2 M)

Example 74 2-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny!)-4-(4-(2-hydroxyethyl)piperazine-1-

carbonyl)benzamide

Cl

N N
g _\——OH

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-(2-
hydroxyethyl)piperazine via Procedure G. The product was purified on reverse phase HPLC to
yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-(2-hydroxyethyl)piperazine-1-
carbonyl)benzamide. MS (Q1) 499 M)*.

113



10

15

20

WO 2006/028958PCU1JS2005/031284 C-14 HN 50 mg of
3-ch|oro-4-(4-chIoro-3-(pyridin-2-yOphenylcarbamoyObengngc i&%%§284

Woc%ﬁ?fﬂ‘éza%g 2,6- dimethylpiperazine via Procedure G. The product was

purified on reverse phase HPLC to yield 2-

EhehieresN-(4-ahtoseVI4(phirdis-2eytiginenyibhe(B; - dimestippiperiigine-1-car

bonyl)benz%%ggylil\gé%aé% (M)7. Example
802-chloto-N144-ehloro-3-(pyridin-2-ypphenye-A -(pyridin-3-
10yhacthyptereplithalamide NH pr--N, / 50 rag of
3-chloro-4-(4-chloro-3-(pyridi&2-yl)phenylcarban1Oyl)benzoic acid was
coupled to 3- 15 (amino ine via Procedure G. The product was
purified on reverse phase\
2-chloro-N1-(4-chloro-3-(pyridin-2-yiypenyd)-N4-(pyridin-3-yimethypterep
hthalamide. MS (QI) 477 (M)+. 20Exa
SI2-chloro-N1-(4-chloro-3-(pyridin-2-yl) yl);N{(midin-Z-
ylmethypterephthalamide N\_JN~—

o

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-
methylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-y1)phenyl)-4-(4-methylpiperazine-1 -carbonyl)benzamide. MS
(Q1) 469 (M)

Example 76 4—(4uacety1piperazine—1~carbonyl)m2—chloro~N—(4~oh10ro-3~(pyridin-2-
ylphenyl)benzamide

Gl

oo

/
N 0
HN ci
N
g — %

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)benzoic acid was coupled to 1~
acetylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 4-(4-
acatylpiperazine~1-carbonyl)~2~ohloro~N»(4~ohloro-B—(pyridi11—2~y1)phenyl)benzamide. MS (Q1)
497 (M),

Example 77 2-011101'0~N~(4~ch10r0»3~(pyridin~2»yl)phenyl)-4-(4-(methylsu1fonyl)piperazinew1~

carbonyl)benzamide
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WO 2006/028958PCT/US2005/031284 50 mg of
3-ch|oro-4-(4-chIoro-3-(pyridin-2-y|)phenylearbamoyDben{) ' ifglogy@ﬁzs 4

WO(?(?%?&%P?S 2- (aminomethyppyridine via Procedure G. The product was

purified on reverse phase ITPLC to 5yield
2-chloro-/),L(4-chloro-3-(pyridiq-211)Phenyl)-N4pyridin-2-ylmethyl)terepht

hatamicle. MS (Q1)477 M. ple

822-chloro-N144-chloro T{pyr £2-yhphenyl)-.N4-(pyridin 4-y1)
phthalamide 50 mg of HN o
3-chloro-4-(4-chloro-3-(pyridin-2-yl)p carbamoyDbenzoic acid was
coupled to 4- aminopyridine via Proce G, The p/roduct was purified on
reverse phase HPLC to yield 2- N-8=q

150h|oro-ATI-(4-chIoro-3-(pyridin-2-yep@rle-(5yridin-41-1)terephthal
amide. MS (Q1) 463 (M)'. Example

Sz chlore g (oS Aoy 2 VIRt AL A SpeIeRER 1
sulfonylpiperazine 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-(methylsulfonyDpiperazine-1-
carbonyl)benzamide. MS (Q1) 533 (M)".

Example 78 2-chloro-N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(morpholine-4-

carbonyl)benzamide

Cl

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

N~(4—chloro-3~(pyridin-2~y1)phenyI)~4—(m0rpholine—4—carbonyl)benzamide. MS (Q1) 456 (M)

Example 79 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3,5-dimethylpiperazine-1-

carbonyl)benzamide

115



10

20

Th. A-NH ' 01 20 WO 2006/028958PCT/T1S2005/031284 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyebenzoic acid was

WO&?BE%P&&%& 3- aminopyridine via Procedure 0. The productgﬁggﬁfmﬁ@g%‘

reverse phase IIPLC to yield 2-
chloro-N1-(4-chloro-3-(pyridin-ZiyOphertyp-AA-(Pyridin-3-yl)terephthalanfi
de. MS (Q1)463 (M)t Exa@_{;
842-chlorear-(4-chloro-3 [ridiR- /yflp,benyD-4-(thi0morphoIine-4-
carbonyl)benzamide (S-oxidized thi rpholine) ClI 0 HNCI \,cm, /ON\'0
10 100 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)ph
coupled to thiomorpholine via Procedure G
2-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny ®)-4-

car oyebenzolc acid was
udenH

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 was purified on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-ylyphenyl)-4-(3,5-dimethylpiperazine-1-carbonyl)benzamide. MS
(Q1) 483 (M)*.

Example 80 2-chloro-N1-»(4—chloro~3—(pyridin—Z~y1)pheny1)~N4~(pyridin-3~
ylmethyl)terephthalamide

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—ch}oro~3—(pyridin-2~yl)pheny1)~N4-(pyridin—3~y1methy1)terephthalamide. MS
(Q1) 477 (M)".

Example 81 2-chloro-Nl~(4~chloro~3-(pyridin—2~y1)pheny1)—N4—(pyridin~2—
yimethyterephthalamide
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(thiomorpholine-4-carbonyl)benzamide was reacted via Procedure R to
oxidize the thimnorpholine 15 sulfur and purified via reverse phase 1-IPLC
WO BB L hloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)- PCT/US2005/031284
4-(thiomorpholine-4-carbonyl)benzamide (in which the thiomorpholline
sulfur is oxidized to SO2), MSEQ1) 504 (M)'. 20Example
852-ehloro-N-(4-chloro-35pyridin=2-yfipheny1)-4-(thiazolicline-3-
carbonyl)benzamide (S-oxigdize azglidine) CI WO
2006/028958PCT/US2005/031284
3-chloro-4-(4-chloro-3-(pyridin-2-yEp
coupled to thiazolidine via Procedure
2-chloro-N-(4-chloro-3-(pyridin-2-yl)p11enyd)d+(thi
zamide was reacted via Procedure R and’purifi
to yield
2-chloro-N-(4-chloro-3-(pyridin-2-ypplaenyl)-4-(thiazolidine-3-carbonyObe
S0%ﬁg‘ﬂ@@fdﬂidﬁu’@klltniﬂﬁo%tﬂ'%gﬁl@iﬂﬁﬁﬁﬁbﬁyiﬁabb@ldizﬂﬁbmz&@aéid\ﬂﬁs(@)lx)ﬁed to 2-
490 (M)t. Example . ) :
R PR i Beces g i T35, B8 M
yigld mmfﬁk{émﬁﬁwmrﬁﬁ@-éfybphenﬂ% ~(pyridin-2-ylmethyl)terephthalamide. MS
v(élgtﬂgrgvﬁ%m-chIoro-3-(pyridin-2-yephenylcarbamoyDbenzoie acid was
coupled to 5- amino-I -methylpyrazole via Procedure G. The product was
purified on reverse phase 1-1PLC to yield
2-chloro-g-(4-chloro-3-(pyridin-2-y-Opheny1)-ATI-(1-methyl-1H-pyrazol-5-
Maﬁ%ﬁ%thal%ﬂg?onM%4@13&6@—@3%11&-5—&ﬁfﬂi&l@1)-N4-(pyridin-4-y1)terephthaiamide
872-chloro-N1-(4-chloro-3-(pyridin-2-yl)pheny1)44-(isoxazol-5-ypterephtlia
lamide CI 50 mg of

3-chloro-4-(4-chloro-3-(pyridin-2yl)phenylcarbamoy1)benzoic acid was
coupled to 5- \‘“/

N o
cl

HN
7 N\

olidine3-carbonyl)hen
reverse phase EPLC

\

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

chloro-N'~(4-chloro-3-(pyridin-2-ylphenyl)-N'-(pyridin-4-yDterephthalamide. MS (Q1) 463 (M)"

Example 83 2—chloro—Nl—(4-chloro-3-(pyridin—Z~y1)phenyl)~N4—(pyridin~3—yl)terephthalamide

Cl
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aminoisoxazole via Procedure G. The product was purified on reverse
phase BYLC to yield 2-

WOMORGERI1-(4-chloro-3-(pyridin-2-yOpheny1)-N4-(isoxazb B eP &5
alamide.MS (Q1) 463 (M)5. WO 2006(028958PCT/US2005/031284
Example

8%§fep%tf1a 16 )-F hlk?&%yy@ﬁx%%@%ﬁﬂ%%%ﬁa%ﬂj%@érﬁ@%%ag Toupled to 3-

a@xemwém(mcﬁqwge(ﬁyna"#ﬁ Profshry IR fstnay BSbERs Sttt iade vield

cSRMPIEC QR0 miperdib-Binytatina’ qie v Brapedphé Garfile PEOAALL 463 (M)".

was purified on reverse phase HP LC to 10yield

2-chloro-N1-(4-chloro-3-(pyridin-211)Pheny1)-,N4-(4,5-dihydrothiazol-2-y1

)terephthalamide. MS (Q1) 471 (Mr. Example

éiﬁép@mmh“%mﬁ%m -Sriyriclisy2eyep BN (i fitimichanih4-
yptere,phtliaJam

3-chloro-4- (Zf e lg?bgnfﬁwildc? rﬁg"’i‘g‘ﬁﬁd G m(gt%gg)rlﬁ%%/l)benzmc acid was

coupled to 2- 20aminoimidazole via Procedure G, The product was

purified on reverse phase HPLCto yield 2-

chloro-N1-(4-chloro-3-(pyyiein-2- enyl)-1\74-(1H-imidazol-2-yOtercplit

halamide. MS (Q1) 452 \_{ o

HN—/: cl
\,_/

/\\

10

100 mg of 3.chloro-4-(4-chloro-3~(pyridin-2-yl)phenylearbamoyl)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 Cl
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GVO0+. 25Example
902-chloro-N1-(4-chloro-3-(pyridin-2-y1)Phenyl1)-W4-(4H-1,2,4-triazol-4-
WG pHeseRtIfalamide WO 2006/028958PCT/US2005/03128X CB(URfPep31284

3-chloro4-(4-ehloro-3-(pyridin-2-yl)phenyicarbamoyObenzoic acid was

1©RURledics %hlérélmtﬁ-@hl@?o@ @?ﬁ@ @ﬂ@f@ﬁ?ﬁgﬂ&l@lﬁmmomtma&oupled to

urlfled on.reverse ‘o
B GR DF SHES (o HEIE 5 Hpreny T G o
TeadomygheMBui@1y4582¢hd-vid Dexaimp B 8L atifisdbvia reverse phase HPLC to yield

2'@‘118@ %?43@}%%’3}'9 @&%’MB@W&J Y$W%1%M£%§M@ﬂ&q n which the
5 thlazohdme s-u-lfux is oxidized to SO,). MS (Q1) 490 (M)".

Example 86  2-chloro-N'-(4-chloro-3 ~(pyridin~2~y1)pheny1)-N4~(1—methy1~1ff~pyrazol~5~
yDterephthalamide

10
Cl

50 mg of 3-chloro-4-(4-chloro-3~(pyridin-2-yphenylcarbamoyl)benzoic acid was coupled to 5-
amino-1-methylpyrazole via Procedure G. The product was purified on reverse phase HPLC to

15 yield 2-ch10r0~N1—(4-chloro~3-(pyridin—Z~y1)pheny§)-]\74~(1-methyl—lH—pyrazol—S—
yDterephthalamide. MS (Q1) 466 (M)".

Example 87 2-chloro-N1-(4~ch10r0-3-(pyridin~2—y1}pheny1)~]\/4~(isoxazol-S-yl)terephthalamide

20
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-
25 chloro-Nl-(4~chloro~3—(pyridin~2~yl)phenyl)~N"~(isoxazol¥5~y1)terephthalamide. MS (Q1) 463
My
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50 rag of 3-chloro-4-(4-ehloro-3-(pyridin-2-yflphenylcarbamoyEbenzoic
acid was coupled to 2- 15aminothiazole via Procedure G. ! q% R

WO §8'B8¢ed on reverse phase HPLC to yield 2- P SRS oss
chloro-N1-(4-chloro-3-(pyridin-2-yOpheny1)-/Y-(thiazol-2-ypterephtlialamid
e. MS (Q1) 469 (M)+, Example
922-chloro-A('-(4-chloro-3-(pyridirt-2-yl)pheny1lW-(1H-1,2,4-triazol-5-

20ypterephtlialamide WO 2006/028958PCT/US2005/031284 1C};I N NN
Exipls85mg @Tphloro—]\ﬂ~(4-chloro—€s~(pyr1dm~2-yl)phxenyi)JV4 ~(4,5-dihydrothiazol-2-

3-chloro-4-(@yghdgrardatppeidin-211)phenylcarbamoylThenzoic acid was
coupled to 3- amino-1,2,4-triazole via Procedure G. The product was
purified on reverse phase 1-PLC to yield 2-

5ch|oro-N1-(4..chloro-3-(pyridin-§ Dpheny1)-N4-(1H-1,2,4-triazol-5-y1)ter
ephthalamide. MS (Q1) 4@@
N

O
HN Gl

NH

50 mg of 3—chlom~4-(4—chloro-3-(pyridin—Z—yl)phenyloarbamoyl)benzoic acid was coupled to 2-
amino-4,5-dihydrothiazole via Procedure G. The product was purified on reverse phase HPLC to

10 yield 2—ch10ro~N1~(4-chloro-3»(pyridin»l-yl)phenyl)~1\’4~(4,5~dihydrothiaz01—2~yl)terephthalamide.
MS (Q1) 471 (M)™.

Example 89 2~chloro-N’ ;(4~ch10r0-3 -(pyridin»fl-yl)phenyl)—]\f4 «(1H-imidazol-2-
15 ylterephthalamide

Cl

NH

prd
T

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

20 aminoimidazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-Nl~(4-chloro~3—(pyridin-2—yl)phenyl)-M—(1H—imidazol-2~yl)terephthalamide. MS (Q1) 452
(M)".

25  Example 90 2-ohloro—N1~(4~chloro~3—(pyridin-2~y1)pheny1)—M-(4H—1,2,4-triazol-4-
yDhiterephthalamide
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Example 932-chloro-/v--(4-chloro-3-(p din-2-yl)phony1)-4-(thiazolidine-3-
10carbonyObenzamide CI 50 mg of

WOLMB7E -(4-chIoro-3-(pyridin-2-y|)phenyIcarbamoyDben%qg/géfawgssum

coupled to thiazoline via Procedure a The product was purified on reverse
phase HPLC to yield
2-chloro-N15(4-cl-doro-3-(pyridig;2-yl)pheny1)-4-(thiazolidine-3-carhonyi)b
enzamide. MS (Q1) 459 (M. s

942-chloro-M-(4-chloro-3-(pyrith )phenyl)-A4-(4,5-dihydrooxazol-2-
yOterephthalamia WO 200 Y02RI58PFT/US2005/031284 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcgdrbamoyl)benzoic acid was
coupled to 2- amino-4.5-dihydrooxazoie ro ggmre G. The product
was purified on reverse phase HPLC to yielg N
2-chloro-N1-(4-chloro-3-(pYridin-2-yl)phenyy’ Il\H/44,5-dihydrooxazol-2-31)
terephtlialaimide. 5 MS (Q1) 456 (NV. Example
952-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(1,4,5,6-tetrahydr D
spyignidiBeHiooarb@rmpllberiz@midie210)@kuylcarbamoylbenzoic acid was coupled to 4-
amino-1,2,4-triazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-

ra

chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(4H-1,2,4-triazol-4-y]terephthalamide. MS (Ql)
453 (M),

Example 91 2—(;h10r0~.?\1a-(4—«:hloro-3«(pyridin~-2~yl)phenyl)~1\l4 ~(thiazol-2-yDterephthalamide

Gl

Za
@]

HN Ci

/Z
7

Z
xT
&)

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoylbenzoic acid was coupled to 2-
aminothiazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-

@fndoro-}’\ﬂ~(4~ol“xio1r0~3—(pyridin—z-yl)phenyl)-]\1'4 -(thiazol-2-yD)terephthalamide. MS (Q1) 469 (M)",

Example 92 2-chloro-N*~(4-chloro-3 «(pyridin-2-yl)phenyl)-N'~(1 H-1,2,4-triazol-5-
yDterephthalamide
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50 mg of 3-chloro-4-(4-ehloro-3-(pyridin-2-yl)phenylearbartioyl)benzoic
acid was coupled to 1,4,5,6-tetrahydropyrimidine via Procedure G. The

WORWEI3RAs purified on reverse phase HPLC PCT/US2005/031284

15toyield2-chloro-N-(4-cliloro-3 -(pyridiu-2-yl)pheny 1)-4 -(1,4

,5,6-teizahydropyrim i dine-1 - carbonypbenzamide. MS (Q1) 454 (M)#,
Example =

962-chloro-N-(4-chloro-3- ,{{din jphgny1)-4-(3-exopiperazine-1-
20carbonyl)benzamide C71(// o / rNiN—4 50 eng of
3-chloro-4-(4-chloro-3-(pyridin-2-y1)phepyi arggm yl)benzoic acid was
coupled to 3- 250xopiperazine via Proc >,I[m§e product was purified
on reverse phase HPLC to yield 2- WO
2006/028958PCT/US2005/031284 )

chloro-N-(4-chloro-3- (pyridin 211)phenyl)-4-(3-oxopiperazine-l-carbonyeb
enzamide. MS 470 (M)
S okcHich - ( AL S 3 IR R R smrais, B8 st

a@iGd-C4friazole via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro~Nlu(4»chloro-3—(pyr1dm-2~yl)pheny1)~]\74-(1H~1,2,4—tr1azol~5—yl)terephthalamxde. MS (QD)
453 (M)".

FExample 93 2-chloro-N-(4-chloro-3-(pyridin-2-ylyphenyl)-4-(thiazolidine-3-

carbonyl)benzamide
Cl

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 (V)™
Example 94 2-chloro~N1-(4—chloro-3-(pyridin—2~y1)phenyl)uMw(4,S-dihydrooxazol~2—
yDterephthalamide

Cl

122



HNCI 0- 75 mg of

3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyDbonzojc aci
Wo&ﬁ?ﬁﬂﬂ?ﬁg?@ N. methylhydroxylamine hydrochloride via Prolé%ewic‘(ugrééz9&‘%y %if’ém
product was purified on reverse phase }LC to yield

2-chloro-N'-(4-chloro-3-(pyridin-2-yl)pheny1)-1V-inethoryterephthalamide.
5 2 fl g~€%§~ I(4-1 %@r@@%ﬁidmﬂz— I)phenylcarbamoylbenzoic acid was coupled to 2-
8% chioro-N1-(4-chioro-3- yrldln-E-XOp en¥l)-N4-hydroxyterephthalamic
a@z@M,S-&igyﬁqgo&zoie via Procedure G. The product was purified on reverse phase HPLC to
yRighlomiddrchlorm-ddyliginr-ghnhenyvarba@mnaiiibenzeid aglioreabthalamide.

, ydroxylamine hydrochloride via Procedure G. The product
5 N\?\%@ﬁ?ﬁ%ﬁ%ﬂ reverse phase IIPLC to yield

2-chloro4l-(4-chloro-3-(pyridin-2-yl)pheny1)-1V4-hydroxyterephthalamide.
MS (Q1) 403 (m). Example

U G
carbonyljoenzamai (<]

10
Cl

2
QO

HN Cl

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyl)benzoic acid was coupled to
1,4,5,6-tetrahydropyrimidine via Procedure G. The product was purified on reverse phase HPLC

15 to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1,4,5,6-tetrahydropyrimidine-1-
carbonyl)benzamide. MS (Q1) 454 (M),

Example 96  2-chloro-N-(4-chloro-3-(pyridin-2-yljpheny1)-4-(3-oxopiperazine-1-

20 carbonyl)benzamide

Cl

Za
(@]

HN Ci

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

25  oxopiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
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75 mg of 3-chloro-4-04-chloro-3-(pyridin-2-yl)phenylearhamoyl)benzoic

acid was coupled to pyrolidine via Procedure G. The product was purified
WHHHOEEE phase HPLC to yield PCT/US2005/031284

2-chloro-N(4-th1loro-3-(pyridin-2-yl)pheny1)-4-(pyrrolidine-i-carbonyl)benz

cRIRHAR- (M6 13 4k (e Eypasmpler 1O8xopiperazine-1 -carbonyl)benzamide.  MS (Q1)

4E(%-I?-qhIoro-3-(pyridin-2-yl)phenyl)-4-(ethy|suIfonylmethyl)benzamide

ar)lésulfonyl chloride was reduced to sodium ethanesullinate according
to the procedure in J. Med. Chem. 1989, vol. 32, no. 11, p2436. Briefly,
2.5 rid of ethanesulfonyl chloride was added 15 dropwise to a solution of

3.67 f sodium carban and 5.51. g.of .sodiu Ifate in 13 f .
, v ol N el 140 Y d
B oy SR £ R LA, SRS Bl

solids were suspended in ethanol and heated to 80 C for 1 h prior to
filtering the solids. The filtrate wasithen evaporated to give 2.5 grams of
the sodium ethanesulfinate 5of the sodium ethansulfmate was
combined with 230 mg of mk @o mgcthyl)benzoate in 2 rtiL of DMF
and heated to 120 C for 5 min in 20 aifi¢rowave reactor. The reaction
was then extracted with Ethyl Acetate an
4-(ethylsulfonylinethyl)benzoate after eva tion of the organic layer. 200
mg of methyl 4-(ethylsulfonylmethyl)benzoate was hydrolyzed via
Procedure M to give 119 mg of 4- (ethylsulfenylntethyl)benzoic acid. 50
mg of 4-(ethylsulfonylmethyl)benzoic acid was coupled with 67mg of
4-chloro-3- 25(pyridin-2-ylaniline via Procedure G. This product was
AaR BB TR PR Yieic NP (R TSP B A Rt iy o o
hordietrusuthianldetiyiienz Broiere S T1)4dist(WHLpWBd on reverse phase
/028958RCTIUS20 :
s R

Example 98 2-chloro-NI»(4»01110r0~3'-(pjyridin—2—y1)phemy1)—2\14 -hydroxyterephthalamide

Cl

INH
0 OH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
hydroxylamine hydrochloride via Procedure G. The product was purified on reverse phase HPLC
to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-hiydroxyterephthalamide. MS (Q1) 403
M)”.

Example 99 2-chloro-N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(pyrrolidine-1-carbonyl)benzamide
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WONBA

N-(4-chloro-3-(pyridin-2-yfipheny1)-4-(isoProPylsulfonylmethyl)benzamide
WasPreiPared using the same procedure as
(§?o-3-(pyridin-2-yl)phenyl)-4-(ethylsuIfortyImethy5’!&::-1}/1‘%%%r%ﬂl5 128

except propane-2-sulfonyl chloride was substituted for ethanesulfonyl
chloride. The product was 10purffied on reverse phase HPLC to yield
N-(4-chloro-3-(pyridin-2-yfigfonylyZ=\(isopropylsulfonytmethyl)benzamide.
MS (Q1) 429 (M)+, Examphe_{02 o
2-chloro-Ni-(4-chloro-3-(pyridin-2-y1 y1¥i1114-ethylterePhthalamide
15CI NH 75 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phen
coupled to ethylamine via ProCedure G. The
reverse phase EPLC to yield O
2-ch(|oro)20ATI-(4-chioro-3-(pyridin-2-y|)pheny1)-A14-ethyIterepIithalamide.

MS (Q1) 415 (M)t Example 103 | L

TRee-Eh GO RO B S S Ao osEi™t ©

pyfimiéthypterepiitha@niite 261U/ @22 00H10P 8O BSPS TS ZGVETS ¥ 4 2-chloro-N-

(4—cl1loro-3-(pyridin~2~yI)phenyi)~4—{pyrroﬁdine—1-carbonyi)benzamide. MS (Q1) 441 (V)"

bamoyDbenzoic acid was
duct was purified on

Example 100 N-(4-chloro-3-(pyridin-2-ylyphenyl)-4-(ethylsulfonylmethyl)benzamide

Cl

Z
e

HN

'S¢O
A

Ethanesulfonyl chloride was reduced to sodium ethanesulfinate according to the procedure inl.
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
methyl 4-(ethylsulfonylmethyl)benzoate was hydrolyzed via Procedure M to give 119 mg of 4-
(ethylsulfonylmethyl)benzoic acid.

50 mg of 4-(ethylsulfonylmethyl)benzoic acid was coupled with 67mg of 4-chloro-3-
(pyridin-2-yD)aniline via Procedure G. This product was recrystallized from methanol to yield N-
(4-chloro~3-(pyridin—Z—yl)phenyI)-4-(ethylsulfonylmethyl)benzamide. MS (Q1) 415 (V)"
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11)1 "0"-- 75 mg of

3-chloro-4-(4-chloro-3-{pyridin-2-y1l)phonylearbamoyl)benzoic acid was
WORIOHIRES (5)- (+)-tetrahydrofurylamine via Procedure G. ThE Bidduiet ks

purified on reverse phase ITPLC to

5yield(S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-Pt-((tetrahydrofilran-

2- yl)methypterephthalamide. MS (Q1) 471 04)..  Example 104

2-chloro-1VL(4-chloro-3-(pyridin-2-yl)pheny1)4V-(3-

EtOmibsthdky Wdﬁyﬁi%%?ﬁé@ﬁﬁd’@@ﬁ%)(ﬁﬂ agopropylsulfonylmethyl)benzamide

Cl

Zx
o

HN

N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(isopropylsulfonylmethyl)benzamide was prepared using
the same procedure as N-(4-chloro-3-(pyridin-2-yyphenyl)-4-(ethylsulfonylmethyl)benzamide
except propane-2-sulfonyl chloride was substituted for ethanesulfonyl chloride. The product was

10 purified on reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(isopropylsulfonylmethyl)benzamide. MS (Q1) 429 o

Example 102 2~cl110r0-N1-(4~chloro-3-(pyridin~2-yl)pheny1)—]\74-ethylterephthalamide
15
Cl

Zian
(@]

HN— ¢

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-

20 NI-(4~chioro-3-(pyridin»Z—yI)phenyl)~N4-ethylterephthalamide. MS (Q1) 415 (VD)™

Example 103 (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-((tetrahydrofuran-2-
yDmethyljterephthalamide
25
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NH 75 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyl)benzoic acid was

Wocg}ﬁffﬂ-ffﬁ % 3- 15 methoxypropylamine via Procedure G. TWSW&B§W§4

purified on reverse phase TIPLC to yield
2-chloro-g-(4-chloro-3-(pyridin-@-yl)pheny1)-N4-(3-methoxypropyl)terephth
alamide. MS (Q1) 459 (M)¥F
2-chloro-.10-(4-chloro-3-(ayf
hydroxypropyl)terephthalamide Wg
75 mg of 3-chloro-4-(4-chloro-3-(pyridi
acid was coupled to 3- hydroxypropyla
was purified on reverse phase EIPLC to yi
52-chloro-NI-(4-chlore-3-(pyridin-2-yl)pherdyl)- N&*(S\J;\ydroxypropylnerepht
halamide.MS (Q1) 445 (M)t  Example 106
(8)-2-chloro-/v-1-(4-chloro-3-(pyridin-2-y Opheny1)-Arkl-hydroxypropan-2-

7%%@@9QHH1@|@—@Q§1&$ BZ@}‘HQnQﬁ-yI) henylcarbamoyl)benzow acid was coupled to (S)-
3-chloro- 4{%@5 chloro- 3 yridin-2-yl %carbam X){%D%enzmc aC|dg S0 o ¢
R S B KBTORALE) § CA0E BTG BT G HPLC ©
ypudified on reverse mﬂbmiﬁﬂ@%(fbcyietd~iﬁwridln -2-ylyphenyl)-N'((tetrahydrofuran-2-

; 2 s heny1)-Ari-(1-hydroxypropan-2-ypte
e S

I)phenylearbamoyDbenzoic

Example 104 2—ohlo1'o~N1~(4~chloro-3-(pyridin—zwyl)phenyl)-N“-(B-
methoxypropyl)terephthalamide

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—E—yl)phenyl)—l\ﬁ~(3—methoxypropyI)terephthaiamide. MS QD)
459 (M)".

Example 105 2~chloro-N1~(4~chloro~3-(pyridin—2-yl)phax1y1)~M—(3-
hydroxypropylterephthalamide



20Example 107
(S)-2-chloro-W-(4-ehloro-3-(pyridin-2-yl)pheny1)-N1-(1-methoxypropan-2-

WW@?@’F@&%alamide WO 2006/028958PCT/U82005/0312§£HF¥T%'9£@-31%
mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyDbenzoie acid
was coupled to (5)-1- methoxys2-propylamine via Procedure G. The
product was purified on reverse se IPLC to
Syield(S)-2-chloro-N1-(4%chloro yridin-2-yEpheny1)-N4-(1-methoxypro
pan-2- Aterephthalarnide, MS (Q1) (My4. Example 108
IV4-(3-(1H-imidazol-1-y1)propyl)-2-chl N1-(4-chloro-3-(pyridin-2-
10yl)phenyl)tereplithalamide

NH
0
OH

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

5 2-chloro~]\f1-(4-chloro-3~(pyridin~2-yl)phenyl}N"—(B-hydroxyprepyl)terephthalamide. MS (QD
445 (M)",

Example 106 (S)-Z-chloro-N‘—(4—chloro»~3-(pyridin—2~yl)pheny1)-N4—(luhydroxypropanéz—
10 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 (8)-2-

15  amino-1-propanol via Procedure G. The product was purified on reverse phase HPLC to yield (S)-
2-chloro~Nl-(4—chloro—3~(pyridinw2—yI)pheny1)~N4—(1~hydroxypropan-Z-yl)terephthalamide. MS
(Q1) 445 (M)".

20 Example 107  (S)-2-chloro-N' ~(4—ch10ro~3—(pyridin~2-y1)pheny})~M-(1-methoxypropan-Z-
yhterephthalamide
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WO %’%f%@%g I-(315aminopropyflimidazole via Procedure G

“N 75 mg of

3-chloro-4-(4-chloro-3-(pyridin-2- yl)phenylbarhamoyl)bﬁ%{éﬂégr%g %yv%gs

purified on reverse phase TIPLC to
yield.W4-(3-(1H-imidazol-1-yppiopyl)-2-chloro-All -(4-chloro-3-(pyridin-2-
yOphenyEtereplithalami S 495 (M)+, 20Example 109
Nt-(2-(1H-imidazol-4-ype -2- ro-iBe-(4-chloro-3-(pyridin-2-
Apherlypterephthalamide WO 2006 958PCT/US2005/031284 75 mg
of 3-ohloro-4-(4-chloro-3-(pyridin-2-yO ylcarbamoyDbcraoic acid was
coupled to hystamine via Procedure G. product was purified on
reverse phase HPLC to yield
N4-(2-(1H5imidazol-4-yDethyl)-2-chloro-Nt-(4- thl@ro 3-(pyridin-2-y1)Phen

ypterephthalamide. MS (Q1) 481 (MY. Example 110
2-chloro-N1-(4-chloro-3-(pyriditi-2-yl)pheny1)-N4-methylterephilialamide

7%%%& Z%YH&Q)QI 4—chloro~3 (pyudm 2 Dﬂ enylcarbamoyl)benzoic acid was ooupled to (S)-1-
loro-4-(4- ch oro-3-(pyridin-2- ylgf enylcarbamogg) n20|c acid

SR R PR Wﬁ?ﬁecﬁro 5e DR oR B EhE B PR BT 1

was
yiuktified on reverse(Shasbl&Y 4tchloro-3-(pyridin-2-ylphenyl)~ N4 (1-methoxypropan-2-

ylyterephthalamide. MS (Q1) 459 (M)".

Example 108 N3 ~(1H—imidazol—1-yl)propyl)-Z-chlorle -(4~chloro-3-(pyridin-2-
yDphenyDterephthalamide

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyl)benzoic acid was coupled to 1-(3-
aminopropyl)imidazole via Procedure G. The product was purified on reverse phase HPLC to
yield }\74—(3—(1H-imidazol~1-yl)propy})-2—chloro~Nl-(4-chloro-3~(pyridin-2~
ylphenylterephthalamide. MS (Q1) 495 (M)".

Fxample 109 ]\74—(2—(1H~imidazo1—4—yl}ethyl}-Z—chloro-Nl-(4-@11101'0-3-(pyridin-z-
yDphenylterephthalamide
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15yield

2-chloro-N1-(4-chloro-3-(pyridin-2-yepheny1)-N4-methylte lami
%&“‘(’foﬁsﬁm (M)+. Example f»%%@f’o@mqfw
1112-chloro-N1-(4-chioro-3-(pyridin-2-yl)pheiw1)-2174,Ptdiethylterophthal
'‘de 20 WO 20061028958PCT1US20051031284 CI 75 mg of
3-chloro-4-(4-chloro-3-(pyxidi E)phenylcarbamoyl)benzoic acid was
coupled to diethylamine
purified on reverse phase EIPLC
2-chloro-NL(4-chloro-3-(pyridin-2-yl)p
mide. MS (Q1) 443  Example 112
(5)-2-chloro-N1-(4-chlore-3-(pyridin411)phesnyl)-N4-(2-hydroxypropyO-
10terephthalamide Ci HNCI NH .OH 0 78 mg
3-chloro4-(4-chloro-3-(pyridin-2.yOphenylcarba nzoic acid was
coupled to (5)-i- 15 amino-2-propanol via Procedure G. The product was
purified on reverse phase IPLC to yield (5)-

R o O S YRR KNG AR LSR8 o
hystamine via Procedure G. The product was purified on reverse phase HPLC to yield N*-(2-(LH-
imidaz01~4—y1)ethyl)—Z—chloro—Nl-(4-chloro—3~(pyridin—2-yl)phenyI)terephthalamide. MS (Q1) 481
o™

1)-1\14.1\11-diethylterephthala

Example 110 2~chloro-N1-(4-chloro-3-(pyridinuz-yl)phenyl)-N“—methylterephthalamide

Cl

7 .
HN Cl

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylearbamoyl)benzoic acid was coupled to
methylamine hydrochloride via Procedure G. The product was purified on reverse phase HPLC to
yield 2~chloro~N1—(4~ch10ro-3-(pyridin—Z-yi}pheny1)-N“-methylterephthalamide. MS (Ql) 401
D",

Example 111 2-chloro-N'-(4-chloro-3 ~(pyridin~2—y1)phenyl)~]\74 N'~diethylterephthalamide
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20Example 113 2-chloro-Y-(4-chlore-3-(pyridin-2-y1)phenyl)-N4-(2-
hyl)terephthalamide WO 2006/028958PCT/U5 4 I
06/ %%Tsé chioro-4-(4-chloro-3-(pyridin-2- yl)phenylearbaﬁ%%%%@%%su%
aC|d was coupled to 2- methoxyethanamine via Procedure G. The product
was purified on reverse phase HPLC to yield 2-
5chloro-N1-(4-chloro-3-(pyyidit 2- enyl),N4-(2- methoxyethyl)terephth
alatnide. MS (Q1) 444 (Kt 114
2-ch|oro-N1-(4-ch|oro-3-(pyrid|n 2 -yl)ptre
10yl)terephthalamide CI Q ct rNE1 75 m
3-chloro-4-(4-chloro-3-(pyridin-2-y1)phe arbgmoyl)benzoic acid was
coupled to 4- 15 amino-I-methylpiperidine vig ’Q?Ed“re G. The product
was purified on reverse phase HPLC to yiel®
2-e.hloro-NI-(4-chloro-3-(pyridin-2- yl)phenyl) N4 (I methylpiperidin-4-yDr

greﬁ%oro ’lansz -w#&%p&y%%%_ }r)lfl - )ixam cja_@ ()g/l)benzoxc acid was coupled to
dletiotapamivepdpyirare BW@%J he product was purified on reverse phase HPLC to
yield 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl) -N*,N'-diethylterephthalamide. MS (Q1) 443

™y

y1)°N4-(1-methylpiperidin-4-

Example 112~ (S)-2-chloro-N1-(4-chloro-3-(pyridin-2-yDphenyl)-N4-(2-hydroxypropyl)-

terephthalamide

.
‘"

NH OH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyl)benzoic acid was coupled to (S)-1-

amino-2-propanol via Procedure G. The product was purified on reverse phase HPLC to yield (S)-

- 2-chloro-N1-(4-chloro-3-(pyridin-2-ylyphenyl)-N4-(2-hydroxypropyDiterephthalamide. MS (QI)

444 (M),

Example 113 2-chloro-N'-(4-chloro-3-(pyridin-2-yhphenyl)-N*-(2-
methoxyethy)terephthalamide '
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WO 2061028958PCT/1382005/84 75 mg of ,
3-chloro-4-(4-chloro-3-(pyridin-2-y1l)phenylcarbamoyObenzol10 acid was

WOHIHIEEE N,N- diethylpropylenediamine via Procedure GY THE oAt

was purified on reverse phase I-WLC to 5yield
2-chloro-N1-(4-chloro-3-(pyridit2-yl)pheny1)44-(3-(diethylamino)propyl)te
rephthalamide. MS (Q1) 459\ (M Example 116
2-chloro-N1-(4-chloro-3-{pyfidi ¥1)phenyl)44-(2-(pyrrolidin-1-
10yl)ethypterephthalamide 75 mg g
3-chloro-4-(4-chloro-3-(pyridin-2-yOphehyicarbamoyDbenzoic acid was
coupled to N-(2- 15 amitmethyl)pyrroli ia /Flrg@éaure G. The product

was purified on reverse phase HPLC to yield-nH
2-ohloro-M-(4-chloro-3-(pyridin-2-yephenyd)-.N"-(2-(pyrrolidin- 1
-yl)ethyDterepbthalamide. MS (Q1) 483 (M)-. 20Example 117 ATI
-(4-chloro-3-(pyridin-2-yl) henye-A4,N4,2-1etg lterephthalamide WO ed o 2
T2 008 2 BB E HSIBOSIBEBA VP SERE LB 0% of i S 0 %
r-fEayentasephthalatecodns: disStivecbdncd wad pofifiel: MR arch Bre JaESeld yield 2-

ith nitr ror.1Q.addjr Qf et ' @ of 444

e e e b e romction
s heated to 65 C for 16 it The

Example 114 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N'-(1-methylpiperidin-4-
yhterephthalamide

Cl

Zan
O

HN ol y

NH

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 4-
amino-1-methylpiperidine via Procedure G. The product was purified on reverse phase HPLC to
yield 2~ch10ro-N1~(4~ch10ro-3-(pyridin~2—y1)phenyl)-M—(1—methylpiperidin—4—yl)terephthalamide.
MS (Q1) 483 (M)".

Example 115 2~chloro—Nl-(4-chloro-3-(pyridin—2~yI)phenyl)—]\ﬁ-(?;-
(diethylamino)propyl)terephthalamide
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reaction was then partitioned into ethylether and water and exit-acted. The

) . ; )
WOor anic layers were washed with 5% ammonium hydroxid 45#—2]0(5 %%in

B9 Fmmonium hydroxide, and finally ~ with water. ion o
solvent through sodium sulfate and evaporation gave 1.44 g of crude
10dimethyl 2-methylterephthélate. 210 me of dimethyl
2-methyiterephthalate h zed via Procedure M to give
4-(methoxycarbonyl)- th zoig acid. Silica gel chromatography
was performed (0% to 70% EtOAdNgradies

1Z0iC acl wgts_then coupled to
dimethylamine hydrochloride via ProcedyrenNg. The crude methyl
4-(dimethylcarbamoy1)-2- 1 5methylberfzoate was then hydrolyzed via
Procedure M to give 110 mg of 4- (dimethylearbamoyl) -2- methylbenzoic

id. rid ilin I ,
e e T

dm@y(mwmpwmwm%ﬁ &yf}@%ﬂ%@ﬁﬁﬁé&ﬁ’?ﬁé&% ﬁmﬂﬁ%ﬂ é’ﬁ?ﬁ?eH?LC to
yM§ (@u@ﬁl&%@\ﬂWﬁQ@%}@!@iﬂ-i&l)phenyI) -N*-(3-(diethylamino)propyl)terephthalamide.

2- chlﬁ ;(4-chloro-3-(pyridin-2-yOpheny1)-1V-propylterephthalarnide
0O 20061028958PCT1US20051031284 50 mg of

3-chlor0-4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyDbenzoic acid was

coupled to propylamine via Procedure G. The product was purified on

reverse ; hase HP o

Eﬁaé?ﬂgr 7t C(%"éﬁ'l%‘ ﬁﬁﬁy‘?ﬁ l%pzl%?f)l}i?ﬂ oF 3(}??' r%lo Mralamide.
MS (QI) 430y hierdphghalamide
2-chloro-N1-(4-chloro-3-(pyridin-2-yl)pheny1)-N4- (2 hydroxyet

-tyephthalamide ol

Za
[®]

HN Cl
(J
/._./
NH

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

yield Z—CIﬂoro-Nl-(4~ohloro~3»(pyridin~2—yI)phenyl)-]\f*—(Z—(pyrrolidin—1—yl)ethyl)terephthalamide.

MS (Q1) 483 (M)

Example 117 N*<(4-chloro-3 -(pyrindinn?,-yl)1:>henyl)—]\/4 N* 2-trimethylterephthalamide
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105dO mg of 3-chloro-4-(4-chloro-3-(pyr din-2-yl)phenylcarbamoyl)benzoic

acid was coupled to propanolamine via Procedure a The pr W

WORPHEGGH reverse phase ITELC to yield 2- %&%g&ooﬁ%uu
chloro-NI-(4-chloro-3-(pyridin-2-Apheny1)-N4-(2-hydroxyethypterephthala
mide. MS (Q1) 428 (M). 15 Example 120
2-chloro-N1-(4-chloro-3-(pyw henyl)terephthalamide CI 2050
mg of 3-chloro-4-(4-chlorc- yijphenylcarbamoyObenzoic acid
was coupled to ammonium chloride vigPfocedure 0. The product was
purified on reverse phase FTEC to yield 27\
chloro-AL(4-chloro-3-(pyridin-2-ypphenyp hth/alainide. MS (Qt) 386
(Mr. 25Example 121 N
N-(4-en1oro-3-(pyridin-2-yepherty1)-4-(1H-te’%razél-l—yl)benzamide WO
20061028958PCT/US2005/031254

In a sealed tube, 1.94 g of dimethyl 2-bromoterephthalate was dissolved in 4 mL of HMPA and
degassed with nitrogen prior to adding 1.1 mL of tetramethyl tin and 0.077 g of palladium
tetrakistriphenylphosphene. After sealing the tube, the reaction was heated to 65° C for 16 h. The
reaction was then partitioned into ethylether and water and extracted. The organic layers were
washed with 5% ammonium hydroxide, IN HCl, again with 5% ammonium hydroxide, and finally
with water. Filiration 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. A<(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-
methﬁbenzoic acid. 4-chloro-3-(pyridin-2-ylaniline was coupled to 110 mg of 4-
(dimethylcarbamoyl)-2-methylbenzoic acid via Procedure G to yield N*-(4-chloro-3~(pyridin-2-
yDphenyl)-N* N',2-trimethylterephthalamide. MS (Q1) 394 (M)".

Example 118 2-chloro-N'-(4-chloro-3 -(pyridiﬁ-z-yl)pheny1)-]\14-propylteraph’thaiamide

NH
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Procedure G was used to couple 4-chloro-3-(pyridin-2-yl)aniline (50 mg)
and é(‘;éélH-tetrazol-l- yObenzoic acid to yield
WORWHEAISHo0-3-(pyriclin-2-yOpheny1)-4-(1H-terrazol-1-y1)bengande. M&
(Q1)421,0 (M), Example 122
5@-ﬁiglfo)l-:%eﬁnntbmqmesk(pysi@wﬁiy@phﬁhg&)mmmwpip@mzh@was coupled to
carbon i
e ey e e P B e e ML
Wﬁ“@@%ﬂ@%&ﬁérw Fé@?g%?&‘?‘ﬁé‘ (}W\ﬁ’é)s rified on
reverse phase 111PLC to yield 2-
15chloro-N--(4-chloro-3-(pyridin-2-y1)pheny1l)-4-(4-ethylpiperazine-1-car
bonyl)benzamide. MS (Q1) 483 (M)t Example 123 ,
Exaotero-N- (AMEo 3G SRR Sy RS ERor Biffef i o e B pkafamide
zamide 20 WO 2006/028958PCT/1JS2005/031284

Gl

O
HN C

OH
/__/
NH

0

L

10 50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
propanolamine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro~N‘~(4-chloro~3-(pyridin-Z«yl)phenyl)-N“-(2—hydroxyethyl)terephthalamide. MS (Q1) 428
M)

15
Example 120 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenylterephthalamide

Cl

NH,

20 50 mg of 3-chioro-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-yDphenylterephthalamide. MS (Q1) 386 o'

25  Example 121  N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(1 H-tetrazol-1-yl)benzamide
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N CI\ \HN-C -/ \/ir-N'NH 50 mg
3-chloro-4.-(4-chloro-3-(pyridin-2-yOphenylcarbamoyl)benzoic acid was

“’%69951%789&5‘ Roc- piperazine via Procedure G. The organic I}é%/}]ﬁfggs" 031284

evaporated to dryness and treated with TEA. 5 After 1 h the YEA was

removed and the crude was purifieg] on reverse phase FTPLC to yield 2-

chloro-N-(4-chloro-3-(pyridin 1)-4-(piperazine-1-carbonylThenz
[ " 24

2-chloro-N1-(4-chlere-3-(pyridin-2-yl)pheay1)-.) -(2,2,2-
trifluoroethypterephthalamid e CI'\ ) N )-0
N
A
N\\N,N

Procedure G was used to couple 4-chloro-3-(pyridin-2-yDaniline (50 mg) and 4-(1H-tetrazol-1-
yDbenzoic acid to yield N-(4-chloro-3-(pyridin-2-y))phenyl)-4-(1 H-tetrazol-1-yl)benzamide. MS
(Q1) 421.0 (V)"

Example 122 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-ethylpiperazine-1-

carbonyl)benzamide

Cl

V/
N O
HN Cl
N N'-/
1o N/

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to 1-
ethylpiperazine via Procedure G. The product was purified on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-ethylpiperazine-1-carbonylybenzamide. MS (Q1)
483 (M),

Example 123  2-chloro-N-(4-chloro-3-(pyridin-2-ylphenyl)-4-(piperazine-1-carbonyl)benzamide
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WO 200

1575 mg of 3-chloro-4-(4-chloro-3-(pyridin-211)phenylcarbamoyDbenzoic
acid was coupled to 2,2,2- trifluoroethylamine via Procedu Th
proé(,log? Was purified on reverse phase 1-1PLC to yield 2- 5%1%820(%/031284
chloro-N1-(4-ehlore-3-(pyridin-2-ypplieny1)-1\74-(2,2,2-trifluoroethyl)terep
hthalamide. MS (Q1) 469 (Mr. 28 Example 125

6-(2-(1H-imidazol-5-yDet [ -(4-chioro-3-(pyridin-2-
y1l)phenypnicotinamide 0 8988PCT/U82005/031284 H N-NTh
Procedure F was performed using Hn cl

N-(4-chloro-3-(pyricliu-2-yl)phenyl)-6-chjora:-3-carboxamide (50 mg) and
100 mg of hystamine in butanol (0.5 mL e C}m{e reaction was purified
by reverse N NH
5phaseTAIDLCtoyieId6-(2-(1H-imidazol-5-9l)etﬁyiémino)-N-(4-chIoro-3-(py
ridin-2- yl)phenv,71)nicotinamide. MS (Q1)419 (MI'. Example 126

3, R A Y N S B M AR W ANGRNNA IR o Boe-
piperazine via Procedure G. The organic layer was evaporated to dryness and treated with TFA.
After 1 h the TFA was removed and the crude was purified on reverse phase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(piperazine-1-carbonylbenzamide. MS (Q1) 455
(M)

Example 124  2-chloro-N'-(4-chloro-3~(pyridin-2-ylyphenyl)-N*-(2,2,2-
trifluoroethyDierephthalamide

Cl

Zan
O

HN Cl

NH F

75 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoylbenzoic 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)phenyi)—N4-(2,2,2—triﬂu0roethyi)terephthaiamide. MS Q1)
469 (M),

Example 125  6-(2-(1 H-imidazol-5-yl)ethylamino)-N-(4-chloro-3-(pyridin-2-
yhphenylnicotinamide
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Cl Nt=r0 Procedure F was performed using
N-(4-chloro-3-(pyridin-2-yl)pheay1)-6-chloro-3-carboxa et (50

r%%? and
WORBIEBOS} acetylpiperazine in butanol (0.5 mL). The crudé FéAcHOrTEES

purified by
15reversephaseFLPLCtoyield6e(4-aoetylpiperazin-1-y1)-N-(4-ehloro-3-(py
ridin-2- yl)phenyl)uicotinayr Q1) 436 (M)+, Example 127
6-(3-(1H-itnidazol-1-yOpr -N-{4-chloro-3-(pyridini2-
20yl)phenyl)nicotinamide WO 2006 958PCTATS2005/031284 Cr MN

Procedure F was performed using R
N-(4-chloro-3-(pyridin-2-y1)phenyl)-6- -3-carboxamide (50 mg) and
12%$ mg of 1-(3-aminopropyl)imidazole in ol (5 mL). The crude

reaction was 5purified by reverse phase TiPL [
6-(3-(1H-Linidazol-111)propylarnino)41-(4-chloro-3-

Procedure F was performed using N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-chloro-3-carboxamide (50
mg) and 100 mg of hystamine in butanol (0.5 mL). The crude reaction was purified by reverse
phase  HPLC to  vyield k 6-(2-(1 H-imidazol-5-yl)ethylamino)-N-(4-chloro-3-(pyridin-2-
yDphenylnicotinamide. MS (Q1) 419 (M)

Example 126  6-(4-acetylpiperazin-1-y])-N-(4-chloro-3-(pyridin-2-yl)phenyDnicotinamide

Gl

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-
yl)phenylnicotinamide. MS (Q1) 436 (M)",

Example 127  6-(3-(1 H-imidazol-1-yl)propylamino)-N-(4-chloro-3-(pyridin:2-
yDphenyhnicotinamide
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(pyridin-2-yl)phenyl)nicotinamide. MS (Q1)433 (M)4. Example 128
N-(4-chloro-3-(pyridin-2-yl)pheny1)-6-(3-(2-oxopyrrolidin-t-

WO.LW%?WIamino)nicotinamide 0 Procedure F was perforrﬁgafﬂg?ﬂgf/ 031284

N-(4-chloto-3-(pyridin-2-yephenyl)-6-chloro-3-carboxamide (50 mg) and
0.42 niL of 1-(3-aminopropyl)-2tpyrrolidinone in butanol (0.5 ml). The
crude reaction was purifi se phase HPLC to yield
AT-(4-chloro-3-(pyridin-2
oxopyrrolidin-1-yOpropylamino)nic ide. MS (Q1) 450 (MY.
20Example 129 /R
N-(4-chloro-3-(pyridin-211)pheny0-6-(3xmgrpholinopropylamino)nicotinami
de WO 2006/028958PCT/1182005/0312 rocedure E was performed
using N-(4-chloro-3-(pyridin-2-yfipheny1)-6-c -3-carboxamide (50
mg) and 0.14 mL of N-(3-aminopropyl)morpholinefmiputane] (0,5 rnL).
The crude reaction was purified by reverse phase%.&')‘bLC to yield
N-(4-chloro-3-(pyridin-2-yfipheny0-6-(3-

morpholinopropylamino)nieotinamide, MS (Q1) 452 (M)% Example 130

RSP R e P SHAC BB 5 M SR sBRAT e
1dg 20d( HN#¢ o50-(hgnohdboipidroBagpleridimmeayd) &hilind washcoupleddwtion was
REREE-by2,35liadinzelebreargoyulic aeid HeMARIACCHNE (1akhe PR hioro-3-

roduct was purified via reverse rilase ITPLC to yield N-(4-ehloro-3-

WHT&ZQI)PHW@HWB&P}’SFCJI]M%%i?fﬁ%@dﬁ@oIe-5-earboxamide. MS (Q1)
367 Example 132-chloro-NI
-(4-chloso-3-(pyridin-2-yfipheny1)-ilt-(08,2R)-2-hydroxy-2,3-dihydro-

Example 128 N-(4-chloro-3-(pyridin-2-yDyphenyl)-6-(3-(2-oxopyrrolidin-1-

yDpropylamino)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-ylphenyl)-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

139



10

15

20

201H-inden- | -ypterephthalamide WO 2006/028958PCT/US2005/031284
Cl 60 mg of 3-chloro-4(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoi

C
WO AL oupled to (18,2R)-1-amino-2,3-dihydro-1U-indeh2/8pe s>/ 131284

Procedure G. The crude product was purified on 5reverse phase 1-1PLC
to yield cl
2-chloro-N1-(4-chloro-3-(pyNdin/Z=xOpheuy1)-NI-((i33,2R)-2-hydroxy-
2,3-d ihydro-1H-inden-1-y)tére largicie. MS (Q1) 518.2 (M).
Example 132 HN
2-chloro-h11-(4-chloro-3-(pyridin-2-yh)p
3-dihydro10lll-inden-1-ypterephthalam
3-chioro-4-(4-chloro-3-(pyridin-2-yl)phen rbarnoyl)benzoic acid was
coupled to (1R,26)-1-amino-2,3-dihydro-1H-inden-2-ol via Procedure G.

The crude product was purified on 15reverse phaéé‘é PLC to yield
2-chloro-g-(4-chlor0-3-(pyridin-2-yl)pheny1)-N4-( 3)-2-hydroxy-
2,3-dihydro-1H-inden-1-yptereplithalamide. MS (Q1) 518.2 (Mr.

Example 133 I?-benzy1-2-chloro-NI-(4-chloro-3-(pyri

Hiteduyt) pren piodre sty o ety b3 Zpjersphiiatbenidies-chloro-3-carboxamide (50

mg) and 0.14 mL of N-(3-aminopropyl)morpholine in butanol (0.5 mL). The crude reaction was

purified by reverse phase HPLC to yield N-(4-chldro-3-(pyridin»%yl)phenyl)—6-(3-

y1)-.7'144(1R,25)-2-hyclroxy-2,
: 60 me of

morpholinopropylamino)nicotinamide. MS (Q1) 452 M)y

Example 130 N-(4-chloro-3-(pyridin-2-yl)phenylybenzo[d][1,2,3]thiadiazole-5-carboxamide

Cl
HN—
N
S/}\l
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-yDphenyl)benzo[d][1,2,3 ]thiadiazole-5-carboxamide. MS (Q1) 367 M)y

Example 131 2~ch10ro~Nl—(4-ch10ro—3-(pyridin-z-yl)pheny1)-N4-((lS,2R)-2-hydroxy~2,3-dihydro~
1 H-inden-1-yl)terephthalamide
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WO 2006/028958PCT/11S2005/031284 Cl HN-</ 40 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yOphenylcarbamoyl)benzoic acid was

W%%ﬂ?ﬁ@?ﬁ? 2- (benzylamino)ethanol via Procedure G. The %ﬂfé‘ésfj%?@aﬁs“

was purified on reverse phase HPLC to
5yieldN4-benzy1-2-chloro-NL-(4tchloro-3-(pyridin-2-yl)pheny1)-N1-(2-

hydroxyethypterephthalarntide. 1) 520 (M). Example 134
2-chloro-M-(4-chloro-3-(p¥yigin- hepy1)-N'-rnethyl-Nkpyridin-2-
10ylmelnyeterephthrdEunide CI /- Wi FIN-4CI/\ /?\.
7N\
NH  OH

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to
(1S,2R)-1-amino-2,3-dihydro-1H-inden-2-o0l via Procedure G. The crude product was purified on

reverse phase HPLC to yield 2-chloro-N*-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-((LS,2R)-2-hydroxy-
2,3-dihydro-1H-inden-1-yDterephthalamide. MS (Q1) 518.2 (M)".

Example 132 2-chloro-N'-(4-chloro-3 ~(pyridin-2-yphenyl)-N'-((1 R,28)-2-hydroxy-2,3-dihydro-
| H-inden-1-y)terephthalamide
Cl

Z
O

HN Cl

NH  oH

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-ylyphenylcarbamoyl)benzoic acid was coupled fo
(1R,28)-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-N'-(4-chloro-3-(pyridin-2-y1)phenyl)-N*-((1 R,28)-2-hydroxy-
2,3-dihydro-1H-inden-1-yDterephthalamide. MS (Q1) 518.2 )" ‘

Example 133 ]\74~benzy1-2-chloro~N1-(4-chloro~3-(pyridin~2-y1)pheny1)—N4-(2-hydroxyethyl)-

terephthalamide
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NN ™. 40 mg of

upledto N- methyl-1-(py ridin-2-yl)methanamine via Procedure
crude product was purified on reverse 15phase 1-PLC to yield
-yl)phenyl)-I-methyl-N4-(pyridin-2-
91 (Mr.  Example 135
-(pyridin-2-y1)phenyl)-1v4-
0289581'CT/US2005/031284 40 mg
of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)pp€éRylearbamoyDbenzoic acid was
coupled to N- methy1-1-phenylmethanamine vja_ F dure G. The crude
product was purified on reverse phase SHBRLE to yield
7\74-benzy1-2-ch|oro-NI-(4-chIoro-3-(pyri@in-2\-y1&(5)h0nyl)-As-methyIterep
hthalamide. MS (QI) 490.1 (M.)+, Example 136 H
)174-(2-aininobenzyl)-2-chloro-N1-(4-chloro-3-(pyridin-2-yDphenyptereph
4@%%rgfdﬁcﬁgm-g-@{@hlomﬂ-épyridin&—yl)phen lcarbamoylbenzoic acid was coupled to 2-

G mera- L ehore QI 2 RNETYIcebeoyeengals a8 WS, v

yield N'-benzyl-2-chloro-N'-(4-chloro-3~(pyridin-2-yl)phenyl)-N'*-(2-
hydroxyethyl)terephthalamide. MS (Q1) 520 (M)".

W (iégpé{ag §§§(4-ehloro-3-(pyridin-2-yOphenylcarbamoyebenz[%;l; ’3&9@5&?’}%@ 4

2-chloro-M-(4-chloro-3-(pyridin
ylmethyl)tereplithalamide/ ™
.71/4-benzyl-2-chloro-M-
20methylterephthalamide WO 20

¢ crudeproduct was’purt

Example 134  2-chloro-N*-(4-chloro-3-(pyridin-2-ylypheny1)-N*-methyl-N"*-(pyridin-2-
yimethyl)terephthalamide
Cl

N
HN Cl

/
N

40 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzoic acid was coupled to N-
methyl-1-(pyridin-2-yl)methanamine via Procedure G. The crude product was purified on reverse
phase HPLC to yield 2-chloro-N'-(4-chloro-3~(pyridin-2-yl)phenyl)-N'-methyl-N'-(pyridin-2-
ylmethyl)terephthalamide. MS (Q1) 491 (M)".

Example 135 M-benzyl»Z—chloro-N’—(4-oh10r0—3»(pyridin~2—yl)phenyl)—]\ﬁ-
methylterephthalamide
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phenyiethane-1,2-diamine via Procedure G. The crude product was
urified on reverse phase 15I-IPLC to yield

W 9(6204%18t?ﬁﬁobenzy1)-2-chIoro-M-(4-chIoro-3-(pyridin-2-yl)ﬂf%'f4%%gq%/ﬁ)ﬂﬂ§é

lamide. MS (Q1) 491 (W. Example 137
Ni-henzyl-2-chloro-Al14-(4-chléto-3-(pyridin-2-yl)phenyl)terephthalamide
WO 2006/028958PCTM 5/ 84 Cl 60 mg of
3-chloro-4-(4-cliloro-3-(p -2 hepylcarbamoyebenzoic acid was
coupled to benzylamine via Procediure/G. The crude product was purified

on reverse phase HPLC to yield

Pcbenzy1-2-chloro-Ni-(4-ch|oro-3-(pyr| -ypterephthanunide.
N

e’n?l)-N4-(2-hydroxy-1-

MS (Q1) 476 (At Example 138
(R)-2-chloro-N1-(4-chloro-3-(pyridin-2-yllpk
phenylethyl)tereprrthalamide 10 60 mg of
3-chloro-4-(4-ehlgro-3-(pyridin-2-yl)phenylcarhamoyObenzoic acid was

A HBBIS (0 b o g DR R e SPGRR A T gpid o -
morthgle] procdpictettasgpunified Broowiverse Jhaseide product was purified on reverse phase

[y igd(R)-2-l N A4 EQsR By v Mk amide.
e e B A e
= fua? p

din-2-yl)phenyl)-6-(4-methyl-1.4-diazepan-l-y1)nicotinamide

Example 136 N' —(Z—aminobenzy1)-2~ch10ro~N1-(4—61110;0—3-(pyridin«2~yI)phenyl)terephthalamide

Cl

Z

0
HN cl
HaN

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-aminobenzyl)-2-chioro-N'-(4-chloro-3-(pyridin-2-y)phenylterephthalamide.
MS (Q1) 491 (V)"

Example 137  N*-benzyl-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)terephthalamide
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20 WO 2006/028958PCT/US2005/031284 'CI \", 0 Ht4-< 50 mg of
6-chloro-N-(4-chloro-3-(pyridin-2-y1l)phenyl)nicotinarnide was reacted
WOPPA2AIE8hyI-1,4- diazepam. via Procedure F. The reactidry was2 o> 51284

evaporated to dryness and purified on reverse phase I-IPLC to yield
N-(4-chloro-3-(pyridin-2-yfiphetiy1)-6-(4-methyl-1,4-diazePan-1
-yl)nicotinamide. MS (Q 14«

N-(4-chloro-3-(pyridin-2-y
mg of 6-chloro-N-(4-chloro-3-(pyri@

F. The reaction was

reacted with 1,4- diazepane via Procedure
evaporated to dryness and purified onrse 151-111C to yield
N-(4-ehloro-3-(pyridin-2-yppilenyl)-6-(1,4-diazepah-X-yOnicotinamide. MS

(Q1) 408 (M Example 141 O
2-chloro-A(144-chloro-3-(pyridin-2-yOpheny1)-3V4-(2-
20(plienylamino)erhyOtereplithalandide . .

60 r(rrl)g o 3~chloro)-4~(4X>hloro~ »(pyrid?n—Z— q)phenylcarbamoyl)benzom acid was coupled fo
benzylamine via Procedure G. The crude product was purified on reverse phase HPLC to yield N

benzyl-2-chloro-N'-(4~chloro-3-(pyridin-2-ylyphenyDterephthalamide. MS (Q1) 476 M)*

Example 138 (R)—Q-chloro-N‘-(4—chlor0-3 —(pyridin~2~y1)phenyl)—]\/“—(%hydroxy-1-
phenylethy)terephthalamide

Cl

Za

O
HN Cl
OH

w0

60 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-ylphenylcarbamoylbenzoic acid was coupled to (R)-

9]

2-amino-2-phenylethanol via Procedure G. The crude product was purified on reverse phase
HPLC to yield (R)»Z»ohloro—Nl~(4-chloro~3—(pyridin»Z~yl)phenyl)~]\/4n(2~hydroxy~l-
phenylethyl)terephthalamide. MS (Q1) 506 D"

Example 139 N—(4-chloro~3—(pyridin—z-yl)phenyl)-6—(4~methy1~1,4~diazepan—1—yl)nicotinamide
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WO 20061028958PCT/US2005/031284 Ci 62 mg of
3-ehloro-4-(4-chloro-3-(pyridin-2-yOphenylcarbamoylibenzoi I
WO@(QB%P&W t8 N1- phenylethane-1,2-diamine via Procedure (E&F %Je%g%:br(glﬁ{eg}i a4
product was purified on reverse phase ’
5ETPLCtoyield2-chlorog-(4-chlom-3-(pyridin-2-yl)pheny1)-N4-(2-
igem\MS (Q1) 505.1 (M)+.  Example
142 (S)-2-chloro-N'-(4-chloxo;3-(p n-231)phenyl)-/V4-(2-hydroxy-1-
lophenylethypterephthalamicie J of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phe rbamoyl)benzoic acid was
coupled to (S)-215amino-2-phenylethanol.via Procedure G. The crude
product was purified on reverse phase HPL
toyield(S)-Z-chIoro-NI-(4-chIoro-3-(pyridin-2@enyl)-N4-(2-hydroxy-I-
phenylethypterephthalamide. MS (Q1) 506 (M} Z20Example 143
2-chloro-N1-(4-cbloro-3-(pyridin-2- 1)pl
5;%@%‘%@%}%@ &g;gg%s%ﬁ%}%)n\%gmmide was reacted with 1-methyl-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-(4-methyl-1,4-diazepan-1-y)nicotinamide.
MS (Q1) 422 (M),

Example 140  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(1 ,A4-diazepan-1-yDnicotinamide

50 mg of 6-chloro-N-(4-chloro-3~(pyridin-2-yl)phenylnicotinamide 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. M3 QnH
408 (M),

Example 141 2-chloro-N'-(4-chloro-3-(pyridin-2-ylyphenyl)-N'-(2-
(phenylamino)ethyl)terephthalamide '
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62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)benzoic
acid was coupled to 1- phenylethanamine via Procedure G. The cru

ude
WORMH(IERES purified on reverse phase HPLC to Syield ~— PCT/US2005/031284

2-chloro-N1-(4-chloro-3-(pyridin-2-yl)pheny1)-N41-phenylethypterephthala
mide. MS (QI) 490.1 (Mr. Exa:rmpl

zyl)- 10terephthalam|
3-ehloro-4- (4 -chloro-3- (pyrldlu -2-Mphienycarbamoyl)benzoie acid was

phaseHPLCtcyield2-ehloro-10-(4-chloro-3-(pyridin-2-yl)pheny1)-N4-(4-
(methylsulfonyObenzypterephthalarnided MQ(Ql) 5p4-(Mi. 20Example
145

N-(3- chIoro-4-(4-chIoro-3-(pyr|d|n-2-y|)phenylcarbamoyDbenzyI)picolinami
de WO 2006/(128958PCT/ITS2005/031284 CI 0-0 HN N-

62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yhphenylcarbamoyl)benzoic acid was coupled to N
phenylethane-1,2-diamine via Procedure G. The crude product was purified on reverse phase
HPLC to yield 2-chloro-N"-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-
(phenylamino)ethyl)terephthalamide, MS (Q1) 505.1 (M)".

Example 142 (S)-2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(2-hydroxy-1-
phenylethylterephthalamide

Cl

62 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yDphenylcarbamoyl)benzoic acid was coupled to (S)-2-
amino-2~phenylethano! via Procedure G. The crude product was purified on reverse phase HPLC
to yield (S)-2-chloro-N'-(4-chloro-3~(pyridin-2-yyphenyl)-N*-(2-hydroxy-1 -
phenylethyl)terephthalamide. MS (Q1) 506 (M)".

Example 143 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N*-(1-phenylethyl)terephthalamide

146



10

15

20

.75 mg of 4-ehloro-3-(pyridin-2-ypaniline was coupled to
%tert butoxycarbonylamino)methyl)-2- ehlorobenzoic a%%‘}ﬁs%&‘?&%?

wogao 8/%§88er -butyl 3-chloro-4-(4-dloro-3-(pyridin-2- 5

Aphenylcarbarnoyl)benzylcarbamate. Tert-butyl
3-chloro-4-(4-chloro-3-(pyridin2- yOphenylearbamoyl)benzylearbamate
was subsequently treated with 4N"NC1 in Dioxane to remove the Boc
protecting group and form-the HEX saltof
4-(aminomethyl)-2-chloro-N-(4-chlgre=3- (g ridin-2—prhenyObenzamide.
54 mg of the crude HC1 salt of 4-(ami
chloro-3-(pyridin-2-yOphenyl)benzamide
Procedure G. The 10crude product was p
to yield N-(3-chlore-4-(4-chloro-3-(pyridin2-
yl)phenylcarbanmyl)benzyl)picolinamide. MS (Q1) 477.3 (M)t. Example
146 N-(4-(4-chlore-3-(pyridin-2-yl)phenylearbamoyl)benzyppicolinamide
61 5ng Sy ditbro dresBipysidins2iy Danplineiascoupidiodi((teid- was coupled to 1-
&%ﬂé@ﬁ%&%&%@@&%@t&y%@ RIS RIS R PGRM 8GR N ase HPLC 10

butyl 4 (4 chlore

Y(Wr?d?h FﬂeHg}mar%%@Bﬁ&%@a}b&ﬁé@%@ﬁ%@fﬂeﬂ%ﬁéwﬂe- MS Q1)
MO(MIbyrl din -2- y Opheny le arb amoyl) benzy 1 carbarn ate was
subsequently treated with 4N HCL1 in Dioxane to remove the Boc
protecting group and form the HC1 salt of
4-(aaninornethyl)-N-(4-chlore-3-(pyridin-2- yl)phenyObenzamide. 50 mg of
Bheneruce HCLigadb-of 44(aininansthyn-Xy(hiehiayerS«midiftsdifonyl)benzyl)-
yI)phenyI)be{%;e %9%}‘{" coupled to picolinic acid via Procedure G. The
crude product 006/028958PCT/US2005/031284
purifiedbyreversephaseHPLCtoyieldN<4-(4-chloro-3-(pyridin-2- yl)pheny
arbamoyDbenzyl)picolinamide, MS (Q1) 443.3 (M)t. SExample 147
N5-(4-chloro-3-(pyridinc2=yl)p [.)-N2-isopropylpyridine-2,5-dicarboxami
de CI \_/ o

HN cl

pas coupled to plcollnlc acid via
ied by+teverse phase HPLC

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-y1)phenyl)-N*-(4-
(msthylsulfonyl)benzyl)terephthalamide. MS (Q1) 554 (M)*.

Example 145  N-(3-chloro-4-(4-chlore-3-(pyridin-2-yphenylcarbamoy)benzyl)picolinamide
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250 rag of 5-(methoxycarbonyl)picolinic acid was coupled to
|so Iamine via Procedure U. 10 Crude methyl
?F g IcarbamoyDnlcotlnate was hydrolyzed via ProcegureM%gS)}Fgfh
227 mg of 6-(isopropylearbamoyDnicotinic acid. 60 mg of
4-chloro-3-(pyridin-2- ypanlllne as coupled to
6-(isopropylcarbamoyDnj via Procedure G. The crude product
was purified by reverse ‘pe IN\2LE toyield Ns
-(4-chloto-3-(pyridin-2-yl)phenye-N2sispprapylpyridine-2,5- dicarboxamide.
MS (Q1) 395.1 (MI. 15 Example 148 7\
N2-tert-butyl-N5-(4-chloro-3-(pyridin.-2
ide 20 250 mg of 5-(methoxycarbonyl)picok
terr-butylamine via Procedure G. Crude meth
6-(tert-butylcarbamoyDnicotinate was hydrolyzed via Procedure M to yield
250 mg of 6-(tert-butylcarbarnoyDnicotinic acid. 60 mg of
7§ Chlo "R %]c;a%y’pr'g%g xgny %%émﬁn‘é’@%scc%&%%ﬂ&% ((zer t—butoxycarbonylammo)methyl) -2

rt butylearb Oy%;IICOtInIC acid via Procedure G. The crud elfro uct

offsEebratie depif revis sBrogpdys 086 102806 S E T Shelerp g oduero-3-(pyridin-2-
W&&M@%@Wﬁemﬂtyl -N5-(4-chioses3-( Py tdifie2\i)@heiyppyfeiidin-2-

yﬁgh%ﬂs c}%'o?orb ?ﬁaml car @M Eqi%)lenﬁg)ﬁ%@ﬂ%’% %\I HCli m Dloxane to remove

henyl)pyrldlne -2,5-dicarboxam
Gl a as coupled to

din- -y pheny yridin-2-ylmethyppyridine-2,5-
ta%%oxr@wa@gcamzscﬁmgfm ah a?B&r@?%@@Wh Jeiehiegg-(4-chioro-3-

eoupled fomyridipedadnaethsnamizan¢arude HCI salt of 4-(aminomethyl)-2-chloro-N-(4-
chloro-3-(pyridin-2-yl)phenyl)benzamide was coupled to picolinic acid via Procedure G. The
crude product was purified by reverse phase HPLC to yield N-(3-chloro-4-(4-chloro-3~(pyridin-2-
yDphenylcarbamoyl)benzyl)picolinamide. MS (Q1) 477.3 (M)".

Example 146  N-(4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyljbenzyl)picolinamide

Cl

Z
O

HN

75 mg of 4~chloro-3-(pyridin-2-yl)aniline was coupled to 4-((tert-
butoxycarbonylamino)methylbenzoic acid via Procedure G to yield fert-butyl 4-(4-chloro-3-
(pyridin-2-ylyphenylcarbamoyl)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-
yDphenylbenzamide. 50 mg of the crude HCI salt of 4-(aminomethy1)-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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10 Procedure G. Crude methyl 6-(pyridin2-ylmethylearbamoy1l)flicorinate
was hydrolyzed via Procedure M to yield 250 mg of

WRBYRND -yImethylcarbamoyDnicotinic acid. 60 mg of 4-F CT/US2005/031284
chloro-3-(pyridin-2-yeaniline was coupled to

pﬁr(ﬁwidin@ylm@ﬂ@y&arbg{myl)flimmm aatd viayRrocedi@-G-chiveocrpeidin-2-
du fled }% %g, ?nd% hl% ield ./1/5-(4-chloro-3-

JZ?Fyrl ﬁﬁ‘p 5 pyr| -2-ylinethy ine-2,5-dicarboxamide.

MS @1) 444.1 (Mf 15 Example 150

N2-benzyl-AA- (4 chloro 3-(pyridin-2- yl)Phenyppyridine -2,5-dicarboxiunid

Cl AEIN 025 r oxycar 1jnic.acid
‘@%%\‘?péoupled% lff/a ne wagl%l%he é@r%ﬂ] g FHge m i Q%% “didatboxamide

6- (benzylcarbamoyDn|cot|nate was hydrolyzed via Procedure M to yield

MS (Ql) 443 1 (M)+ WO 200610213958 82005/031284 Example
151 .1175-(4-ohloro-3-(pyridin-2-yOpheny1)-N2x(6-methoxypyridi
-yl)pyridine-2.6- dicarboxamide CI 0 0

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to isopropylamine via Procedure G.
Crude methyl 6-(isopropylcarbamoyDnicotinate 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-ylyphenyl)-N*-isopropylpyridine-2,5-
dicarboxamide. MS (Q1) 395.1 (M)™.

Example 148 N-tert-butyl-N°~(4-chloro-3-(pyridin-2-yl)pheny1)pyridine-2,5-dicarboxamide

Cl

Zan
O

HN

250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to feré-butylamine via Procedure G.
Crude methyl 6-(tert-butylcarbamoyl)nicotinate was hydrolyzed via Procedure M to yield 250 mg
of 6-(tert-butylcarbamoyl)nicotinic acid. 60 mg of 4-chloro-3-(pyridin-2-ylaniline was coupled to

6-(tert-butylcarbamoyDnicotinic acid via Procedure G. The crude product was purified by reverse
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250 mg of 5-(methoxycarbonyl)picolinic acid was coupled to
6- metho;g(/)pyrldln -3-amine via Procedure G. Crude methy{,CT/USZOOS/O31284

WO@O@/ xypyridin-3-ylcarbamoyDnieotinale was hydrolyzed via 10
Procedure M to yield 196 mg of

PRS- tneﬂlmypyﬁdinaﬁeyilcaMamoyﬂﬁmm%tﬁﬂbla@é.~(@Wiﬁg~bﬁhplleny1)pyridine-2,5-
chl ro- 3 y was coupled to
d’éaf Q mq(&n% 1ca

oxypyr arbamoyDnicotinie acid via Procedure G. The
crude product was recrystallized to yield pure N5-(4-chloro-3-(pyridin-2-
yl)pheny1)-N2-(6-methoxypyridin-3-yDpyridine-2,5-dicarboxamide. MS

4 2.5
N T L L D e A S
yl)- terephthél&ﬁ’fﬁ%f@@ﬂ? 1- ClI 20 2,5 ml of Diisopropylazoclicarboxylate in
1.5mL of THE was added dropwise to a solution of 250 mg of
(O-methylpyridin-2-ypme ol of Triphenylphosphine and 1.6 g of
isoindoline-1,3- dione, in yd THF at room temperature. The
reaction was stirred for 2 hours andnn@nitored WO
2006/028958PCT/U32005/031284 7N\

250 mg of S-(methoxycarbonyl)picolinic acid was coupled to pyridin-2-ylmethanamine via
Procedure G. Crude methyl 6—(pyridin~2~yimethylcarbamoyi)nicotinate was hydrolyzed via
Procedure M to yield 250 mg of 6-(pyridin-2-yimethylcarbamoyDnicotinic acid. 60 mg of 4~
chioro-3-(pyridin-2-yl)aniline was coupled to 6-(pyridin-2-ylmethylcarbamoylnicotinic acid via
Procedure G. The crude product was purified by reverse phase HPLC to yield N°-(4-chloro-3-
(pyridin—2~yl)phenyl)~N2-(pyridin—Q~ylmethyl)pyridine-2,5-dicarboxamide. MS (Q1) 444.1 (M)",

Example 150 N2~benzy1—N5~(4-chloro~3—(pyridin~2~yl)pheny1)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-
(benzylcarbamoyDnicotinic acid via Procedure G. The crude product was purified by reverse
phase HPLC to yield Nz-benzyl-z‘\ﬁ-(éi-chloro%-(pyridin—Z—yI)phenyl)pyridine—z,5ndicarboxamide.
MS (Q1) 443.1 (M),
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by TLC. Upon complection, the solvent was concentrated, the crude
material was extracted in water and Chloroform 3 times and dried over

WOUKHaRIn Sulfate. The crude was purified via ISCO CormtbitFaal Y84t

2-((6-methy1pyridin-2-yl)methyDisoindoline-1,3-dione. 350 mg of 2-
((6-methylpyridin-2-yOmethypiseindoline-1,3-dione was treated with 440
al., of Hydrazine 5 M.onohydrate in EtOH and refluxed for several hours to
yield (6-metb¥Ipyridin-2-yl)methanamine. The crude

Fegnnisth§ py etid=ohipsmitiardimind Al aforatba sy dirsta) sidpes s

to 50mg of Ix@Ghlerantidd-chloro-3-(pyridin-2-yl)phenyiearbamoyObenzoic

acid via Procedure G. The crude product was purified on reverse phase

HPLC to yield 2-ehloro-Y-(4-ehloro-3-(pyriclin-2-

yDpheny1)-N4-((6-methylp ridiftke- Omethyl)tereplithalamide. MS (Q 1)

491.1 (M). 10 Example 1@‘A§ﬁkro-3-(pyridin-2-yl)pheny1)-4-((2-
hydrox3rpropylsulfonyemethypb migle Cl 15 1 g of methyl

4-(bromoinethyl)benzoate was readtééd{with 1-mercaptopropan-2-ol via
Procedure Q. 1 g of methyl 4((2-hydroxyprapylthio)nethyllbenzoate was
oxidized with 2g of MCPBA in DCM at -¥8=C to form crude methyl

4-((2-hydroxypropylsulfonypmethyDbenzoagteNFhe reaction was 20

evaporated and purified by 1500 Combi-Ffash ield 567 mg of pure

methyl 4-((2- hydroxypropylsulfonyOmethyl)be te which was

subsequently hydrolyzed via Procedure M to give 328 mg of

4((2-hydroxypropylsullonyomethyl)benzoic acid. 50 mg of

4-chloro-3-(pyridin2-ypaniline was coupled TO - : .

P2y & %%‘ﬁ?@dﬁ@ﬁ%%@t?fﬁl)ﬁé‘ﬁ 281t SRt sy e R emine vie

Piatdéupraductidasnetinfied( Ometveyseiphasgl Gy tmigisldate was hydrolyzed via
rég{éﬂg '%EQ‘%'{BXVL@W&' of 6-(6-methoxypyridin-3-ylcarbamoyl)nicotinic acid. 60 mg of 4-

5vepheny)-4((2-hydroxypropylsulfonyOmethypbenzamide. MS (Q1
%%ogg(wg &g(r(ﬁ]é‘séx&g% \X/gs c%)tllpled to %—(6~meth¥>§)§ypyridin-3-ylcarbam(o%)r)licotinio acid

{R)PoefalasocN e ehlasopddmyridinr2iybiphieed s NisiRpure N°-(4-chioro-3-(pyridin-2-
Doy RIS ERNNAIAMINE 30NV Q LO0GIQBAREP L e ARRMp1 284

Example 152 2~chloro—N1—(4—ch10ro-3~(pyridin~2—y1)pheny1)—]\14-((6-methy1pyridin-2~yl)methyi)—

terephthalamide

Cl

/——NH N==

2.5 mL of Diisopropylazodicarboxylate in 1.5mL of THF was added dropwise to a solution of 250
mg of (6-methylpyridin-2-yl)methanol, 2.8g of Triphenylphosphine and 1.6 g of isoindoline-1,3-

dione in anhydrous THF at room temperature. The reaction was stirred for 2 hours and monitored
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Cl 100 mg of
“3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylcarbarnoyl)benzqi '
Woc,zg%?é%f’?% (R)- 2-amino-2-phenyiethanof via Procedure (21; %@Pﬂ%ﬁ%&‘
product was purified on reverse phase Ernic to yield
b RE2-chipsn-ddmilectidaroh3-{@yeidin2-yepinenipd; Nhe(2rude material was extracted in
w%?%%%@ﬁ?oggil%%r%pmglm'gged\/!)%e(% A3 EMlifrare. EXQNOME 139 purified via
N-(4-chloro-3-(pyridin-2-yl)pheny1)-4.{(2-(dimethylamino)e
I&%Gﬁ@hyﬁkﬁétﬁy}’)@ﬂ%gﬁ)ﬁtﬁy @,r@c]mé;b )mﬂ:kgﬁ)lsoindoline-l,3-dione. 350 mg of 2-
((4@@1@@@}&@4151%&%%5%&1%&%@&dvta@ 4x¢hrdmeithe O b Nzditlydrazine
L{)?E%l})’é?&@ l;gcﬁ?g?’{ﬁ 'rélfy Q{@W@nogezreral ours to irield (6-methylpyridin-2-yl)methanamine.

omome -(4-chloro-3-(pyridin-2-y1)phenyl)benzamide was |
Thpeaude Wiy Ry HISHIRE B RIRR He TP BT TR She o Bl byt fae of 3-
cKrd4Qmenpt cougerNmd-y)phenylcarbamoyl)benzoic acid via Procedure G. The crude
chloro-3-(pyridin-2-Apheny1)-4-((2-(dinethylamino)e ' ;
PR vk LACIBD i SRa i rGELgut 4 The S T e o
vPphifisb-BY (everdelpridiepoet jraahitanide. MS (Q1) 491.1 (M),
chloro-3-(pyridin-211)pheny1)-4-((2-(dimethylamino)ethylsulfonyl)methypb
enzamide. MS (Q1) 458.3 (M)". 20 Example 156
2-chloroli'-(4-chloro-3-(pyridin-2-yl)pheny1)-A74-(6-methoxypyridin-3-
Byptariephthaitdicklow o epoEre2 8omsmdT(82005/031284 Cl /-NH 0

hydroxypropylsulfonylymethyl)benzamide

Cl

Za
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-hydroxypropylsulfonylymethyljbenzoate. The reaction was
evaporated and purified by ISCO Combi-Flash to yield 567 mg of pure methyl 4-((2-
hydroxypropylsulfonylymethyl)benzoate which was subsequently hydrolyzed via Procedure M to
give 328 mg of 4-((2-hydroxypropylsulfonylmethyl)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 o

Example 154 (R)-2-chloro-N'-(4-chloro-3 ~(pyridin-2-yl)phenyl)-N*-(2-
hydroxypropyDterephthalamide
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\ b- 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yl)pheulcarbamoyl)benzoie acid was

WO-HUHRENS 6- methoxypyridin-3-amine via Procedure G. TRE G’ 398&%?&

was purified on reverse phase 1-IPLC to yield

2-chloro-N1-(4-chloro-3- (pyrldlnG -yl)pheny1)-M-(6-rnethoxypyridin-311)ter
ephthalamide. MS (Q1) 193" xample 157
Atl-(6-aminopyric|in-3-y1)\ ¢ 1-(4-ehloro-3-(pyridin-2-yl)pheny1)-

10terephthalamide 50 mg of ~ HN
3-chloro-4-(4-chloro-3-(pyridin-2-yl)phe
coupled to 15 pyridine-2,5-diamine via P

- V4- -(6-aminopyridin-3-y1)-2- chloro N1-(4- éhlorér-ﬁ\(pyrlclln 2-yl)phenyl)ter
ephthalamide. MS (QI) 478 (M)+. 20Example 158
2-chloro-NI-(4-chloro-3-(pyridin-2-yl)pheny1)-t-(6-chloropyridin-3-
19D twpeydltvdlarmidéd- WO 2DOG 10280 SBRSIVISZR0N I FiERB4cGibRang afled to (R)-
zsdﬁtflwpﬁe%}@éﬂg%@ va(RYEifie W) PREOWIGALD Fﬁmxpvbgn&%%%%%m phase
ure

ledto 6- chloropyridin-3-amine via Proce G. The crude product
gp purified'8n reverséfhase FTEE B R -(4-chloro-3- (py”dm“z“yl)phe“ﬂ) N-(2-

hzmmﬁlm@emmepm(mgw)pmmyl) AT74-(6-chloroPyridin-311)te
rePhthalamide. MS (Q1) 497 (M)+.

Example 155 N-(4-chloro-3-(pyridin-2-yDpheny1)-4-((2-(dimethylamino)ethylsulfony)methyl)-

benzamide

500 mg of 4-chloro-3-(pyridin-2-ylaniline 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)ethylsulfonylmethyl)benzamide. MS (Q1)
458.3 (V)"

Example 156 2~chloro~Nl-(4-chloro-3~(pyridin~2~y1)phenyl)~N4-(6-methoxypyridin-3~
yhterephthalamide
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Example, 159 2-chloro -(4-chloro -(pyridin-2-yepheny1)-1.
-(pyridin-2-yl)terealamide 50 mg of

WO0HB28938 (4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benZoid Aeid (WAas 84
coupled to pyridin-2-amine via Procedure G. The crude product was
purified on reverse phase }PLCCto yield
152-chloro-M-(4-chloro-3 idi
amide. MS (Q1) 463
2-chloro-1V'-(4-chloro-3-(pyridin-2-
20ylmethylterephthalamidc WO 2006
)7-N1-1 50 mg of
3-chloro-4-(4-chloro-3-(pyridin-2-yOphenyl moyObenzoic acid was
coupled to piperidin-4-ylmethanamine via Procegure G. The crude product
was purified on reverse phase N
5FIPLCtoyield2-chloro-N1-(4-chloro-3-(pyridin-2-yppheny1)-1V4-(piperidin
-4- ylmethyl)terephthalamide. MS (Q1) 483 (M)", Example 161
2-chloro-N1-(4-ehloro-3-(pyridin-2-yl)phenyl)-dimethy H-pyrazol-5-
50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-ylphenylcarbamoyl)benzoic acid was coupled to 6-

onyd)4?74-(piperidin-4-
958PCT/US2005/031284

methoxypyridin-3-amine via Procedure G. The crude product was purified on reverse phase HPLC
5  toyield 2~chloro~]\71~(4-chloro-3-(pyridi11~2-yl)phenyl)—N"~(6-methoxypyridin—3-yl)terephthalamide.
MS (Q1) 493 (M)

Example 157 N4~(6~aminopyridin—3-yl)—2-chloro-N]-(4»01110ro—3-(pyridin-z—yl)phenyl)»
10 terephthalamide

Cl

NH
C =

NN
NH,

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

15 pyridine-2,5-diamine via Procedure G. The crude product was purified on reverse phase HPLC to
yield M-(G«aminopyridin&-yl)a2~chloro—Nl~(4~ohloro~3—(pyridin—2~yI)phenyl)tereph‘chalamide. MS
(Q1) 478 (M)

20 Example 158 2~chloro-N1-(4~chloro-3-(pyridin-z-yl)phenyI)~N4—(6-chloropyridin-3~
yhterephthalamide
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10yOterephlhalaniide CI 50 mg of
3-chloro-4-(4-chloro-3-(pyridin.2-yl)phenylcarbamoyl)benzoic acid V\ﬁ/@] e
e

WOBHIARE 1,3- t 5 dimethy1-1H-pyrazol-5-amine via Procdire G,

10

15

crude product was purified on reverse phase IIPLC to yield
2-chloro-N1-(4-chloro-34pyridirtR-y1)phenyl1)-N4-(1,3-dimethyl-13-pyraz
ol-5- ypterephthalamide. (M)+. 20Example 1622-ch 1 o
ro-N1-(4-chloro -3 -(pyrid I
tereplith alamid e WO 2006/02895 /USRP005/031284 CI 50 mg of
3-chloro-4-(4-ehloro-3-(pyridin-2-34)ph carbamoyl)benzoic acid was

coupled to 2- (methylsulfonypethanami a Procedure G. The crude
product was purified on reverse phase NH
5HPLCtoyield2-chloro-N1-(4-chloro-3-(pyriélin- heny1)-N4-(2-
: N/
cl

50 mg of 3-chloro-4-(4-chloro-3-(pyridin-2-yl)phenylearbamoyl)benzoic acid was coupled to 6~
chloropyridin-3-amine via Procedure G. The crude product was purified on reverse phase HPLC

to yield 2-chloro-N'-(4-chloro-3-(pyridin-2-ylyphenyl)-N*-(6-chloropyridin-3-yljterephthalamide.

- MS (QL) 497 (M)

Example 159 2~chloro-N‘~(4-chloro—3—(pyridinvz-yI)phenyl}N“-(pyridin—2—yl)terephthalamide

Cl

PN
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-ch10ro—N1—(4-chloro-3~(pyridin~2~y1)phenyl)-N4—(pyridin—2-yl)terephthalamide. MS (Q1) 463
"

- .Example 160 2—chloro-N1—{4—chloro—3-(pyridin—Z-y1)phenyl)«N“-(piperidinA»

ylmethyl)terephthalamide
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(methylsulfonyl)ethypterephtlialamide. MS (QIl) 492 (M)4. Example 163

2-chloro-M-(4-chloro-3- din-2-yl)phenyl)-M- It hthalamid
chloro-M-(4-chloro-3-(pyridin-2-yl)phenyl)-M-isopropy erecpmsgogg/r(l)ggm

3-chloro-4-(4-ehloro-3-(pyridin-2-yl)phenylcarbamoyObenzoic acid was
coupled to isopropylamine viacProcedure G. The crude product was

152-chloro-N1-(4-chloro h(y d
de. MS (Q1) 428 (M)+. Example 1
2-chloro-N-(4-chloro-3-(pyridin-2-ybphen 1)-4-(N-(2-methoxyethy0methy|
sulfonamido)benzamide 20 WO 200 8958PCT/US2005/031284 CI To
5 g of methyl 2-ohloro-4-nitrobenzoate in 10Q.nL of EtOH was added 20 g
of Tin (Il) Chloride in portions. The reactidn W@M to 55C and
monitored by TLC until complete. Solvent was concentrated and
extraction was performed in Ethyl Acetate and water with TEA to reduce

BMLSIANS. Jﬂa%th@&i%@yge(pw@mr@ybm&?rom@m@mgIf@@ fiteredhpled to
and concentrated to give 3. 9 etg}/&l ino- -chlorobeqz age 1v%se hase
ReHAYT AT 8‘“2‘“8}%8?6& %ﬁe S081Ed & Fith 485 Ut P

HfRyridinetbefore Meth anes@lﬂh@b%@@m@s@ﬁd@d&iﬁd@mﬁ -Migpiperidin-4-
d {4 @agm temperature and stir overnight.

Solvent m%%trﬁ%@a% the crude material was dissolved in Ethyl
Acetate and extracted with saturated bicarbonate 10 solution and then

brine. The crude material was dried over Magnesium Sulfate, filtered and

trate i .

e me e oS Ep by N 1 -imeti ok
bromo-2-methsRaR&ERd 556 rug of Cesium Carbonate were added to

150 rng of methyl 2- chloro-4-(methylsulfonamido)benzeate in DIVI.F and
stirred at room temperature for 1§ hours. The reaction mixture was

extracted in Ethyl Acetate twise wijth-saturated bicarbonate and once with
15brine, dried over Magnesiju flltered and concentrated to give
methyl 2-chloro-4-(N-(2- met%xyet th)él ulfonamide)benzoate. 182

mg of methyl 2-chloro-4-(N-(2- methoxyethypmethylsulfonamido)benzoate
was hydrolyzed via Procedure M to yieldk169 mg of crude

2-chloro-4-(N-(2- methoxyethyl)methylsulfonmmp)ben20|c acid. 65 mg of
4-chloro-3- (pyridin-211)aniline was coupledto \_/
2-chloro-4-(N-(2-methoxyethyOmethylsulfonamidgjbenzoic 20 acid via
Procedure G. The crude product was purified by feverse phase HPLC to

yield
2-chlom-N(4-chloro-3-(pyridin-2-yflpheny1)-4-(N-(2-methoxyethylimethylsu
Hongrofde)hlenzérideor MBEQ LD DAY REBRaNYHlest®s acid was coupled to 13-
fiﬁ@!ﬁ@l@lﬂy@ﬂ@ -Aneiyheiylsyifena @Hﬁ%?d&&@%‘g‘}kﬁ%@@ Y @adsrse phase

HPLC to vyield chhloro-’Nl~(4~chloro-3~(pyridin~2~y1)pheny1)~]\74~(1,3~dimethy1—1H-pyrazol-5~
yDterephthalamide. MS (Q1) 480 (M)*

Example162  2-chloro-N'-(4-chloro-3-(pyridin-2-yl)pheny!)-N'-(2-(methylsulfonylyethyl)-

terephthalamide
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(pyridin-2-yEphenyEbenzamide WO 2006/028958PCITS2005/031284 CI
200 uL of 1-(2-bromoethyl)-1H-pyrrole and 556 mg of Cesium Carbonate

WOZMEOZRAIE to 150 mg of methyl 2-chloro-4-(methylsulfon&TdOIBEN 25 Ata

in DMF and stirred at room temperature for 16 5hours. The reaction
mixture was enacted in Ethyl A€etate twice with saturated bicarbonate and
once with brine, dried ovef™ag m Sulfate, filtered and concentrated
to give methyl 4-(N-(2-  \_{ o
(1/3-pyrrol-1-yl)ethyl)methylsulfon )-2<@hlorobenzoate. 230 mg of
methyl 4-(N-(2-(1Hpyrrol-1-yl)ethyl)met Ifonamido)-2-chlorobenzoate
was hydrolyzed via Procedure M to yie 1 mg of crude
4-(N-(2-(1Mpyrrol-111)ethyl)methylsulfonapriga)-2-chlorobenzoic acid. 10
64 mg of 4-ehloro-3.(pyridin-2-ypaniline was cc}trpte,gbto
4-(N-(2-(1H-pyrrol-1- ypethyOmethylsulfonamido)-/5%@hIorobenzoic acid via
Procedure G. The crude product was purified by reverse phase HPLC to

~ yield 4-(N42-(LH-pyrrol-1-ypethyprnethylsulfonamido)-2-

5ehigrofAr-qdechibie-Gripyidim2ipdphemiyberirarmidbev® (QIL) B29c)ted to 2-

(&é@ﬁﬁi}bﬁy\l}@ dfifhamine vie Procedure G. The crude product was purified on reverse phase
2-chloro- -84-chIoro-3-(pyr|d|n-2-y|)phony1)-41-E V-|sobutyFme,th Isulfonam

I}g%?_ benzamife \)-- )\Gn,eld 4-chloro-3-(pyridin-2-yDphenyl)-A*-(2-

(methylsulfonyl)ethyl)terephthalamide. MS (Q1) 492 (M)™.

2-chloro-N*-

Example 163 2-chloro-N'-(4-chloro-3-(pyridin-2-yl)phenyl)-N"-isopropylterephthalamide

Cl

\ \ 7 o
HN ol

/
N

NH

50 mg of 3-chloro-4-(4-chloro-3~(pyridin-2-yl)phenylcarbamoylbenzoic 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-V-(4-chloro-3-(pyridin-2-yhphenyl)-4-(N-(2-methoxyethy methyl-

sulfonamido)benzamide
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0 21) 175 4, of 1-iodo-2-methylpropane and 740 mg of Cesium Carbonate
were added to 200 mg of methyl 2-chloto4-(methylsulfonamido ben oato

WO 09I BEDMF and stirred in the microwave at 140C for 35% %305 Olsl%ze%

reaction mixture was extracted in Ethyl Acetate twice with water, dried
over Magnesium Sulfate, filtered¢iconcentrated and purified on ISCO
Combi-Flash to give meth ] /028958PCT/ITS2005/031284
2-chloro-4-(N- is obutylme ulf idg)benzoate,. 120 mg of methyl
2-chloro-4-(NisobutylmothylsullonantideYpengzoate was hydrolyzed via
Procedure M to yield 110 mg of crude 2-
chloro-4-(N-isobutylmethylsulfonamido)b ic acid, 75 mg of
4-chloro-3-(pyridin-2-yOaniline was coupled t

2-chloro-4-(N- |sobutylmethylsulfonamldo)be&‘%pl id via Procedure 0.
The crude product was purified by reverse phase TITLC to yield

%@m@@%uhgfmm@m-&mmamoae in 100 mL of BtOH was added 20 g of Tin (II) Chloride
%%ptsaqgl% geacagr?%l\;[ SI ca e lSLélgO(E] Il%’ilgglt%()reé%mlﬂ% 1@81%})&82 éKlTVGI‘l'E was
mmmqmdﬂww(mmﬁfmﬂén@@nmmz RO PR Nty Bt reduce
&ﬁ@%ﬂ@ ﬁ@%@@l@@ﬂ?%gﬁi@db\\& M&kﬁsﬂx&léﬁl‘f@@ #1@rtd2agd@bncentrated to give
Ioro luor I|n and2.5qgofC SI m Carbonate were ad
R e B L S e SUBE e 3 pootd
@ﬂ@wﬂﬂéﬁwlﬁnﬁr@mﬁn qﬁ%ynﬁmbvﬁveMp@mkf@nﬁoimﬁéwmdée%eﬁwﬁe The

M%WI%E@QQ@M %tmdrﬁ\%{ﬁé&ﬁﬂ@ Qﬁd"é@h &V@zﬁﬁghﬂ rigs@%eWas concentrated

Magnesium Sulfate, filt red C nc t g|v crud met
FLHIBA (R}a(%%%?ﬁ %ﬁfﬁ%’e ;;ﬂ\ fsual ona%nl %dn%@t%mﬁr?%d blcarP onate

solatioyl 2:¢Hlonobd(@- @hm@nmmah\ymw@mfdﬁmmbémﬁe@téﬂwmd and
W%MQ&Q'Y@%%’ iﬁﬁrgcﬁwéﬁw @m&&m@%&msulfonamido)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-
methoxyethyDmethylsulfonamido)benzoate. 182 mg of methyl 2-chloro-4-(N-(2-
methoxyethyl)methylsulfonamido)benzoate was hydrolyzed via Procedure M to yield 169 mg of
crude 2-chloro-4-(N-(2-methoxyethyl)methylsulfonamido)benzoic acid. 65 mg of 4-chloro-3-
(pyridin-2-ylaniline was coupled to 2-chloro-4-(N-(2-methoxyethyl)methylsulfonamido)benzoic
acid via Procedure G. The crude product was purified by reverse phase HPLC to yield 2-chloro-N-
(4~chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-methoxyethylymethylsulfonamido)benzamide. MS (Q1)
494 (M)*,

Example 165 4-(N-(2-(1H-pyrrol-1-yDhethyl)methylsulfonamido)-2-chloro-N-(4-chloro-3-
(pyridin-2~yl)phenyl)benzamide
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15

20

20reversephaseHPLCtoyield460mgofcrude2-chloro4-(N-(2-

morpholinoethypmethylsulfonamido)benzoic acid. 100 mgP (fJT/US2005/031284

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-chlor .
(pyridin-2-yl)pheny1)-4-( mo lingethyl)methylsulfomunido)benzami
de. MS (Q1) 549 25 (Kt Example 1 cl

N-(4-chloro-3-(pyridin-2-yl)pheny1)-2-m I-4-(methylsulfonylmethyllbenz
amide WO 2006/028958PCT/ILTS200 284 Cl 410 rug of dimethyl
2-methylterephthalate was hydrolyzed via edure M and purified by
ISCO Combi-Flash to afford 4- (methoxyca?bg )LB- ethylbenzoic
acid.255 mg of 4- 5 (methoxycarbonyl)-3-rHethylbenzoic acid was cooled
to OC |n 2 mL of TI-IF before a solutlon of 2.6 mL of 1M EFL-THE complex

WL E 135 Adaed ippRise: e DAl was SR RAUEIIN JRIRNE A56hmg o

e reac n was sti oom emperature until reaction stalled out at

nB0% SohipteteibyiimiseifonpmideXemerriy asdTu strtes oty ArTeRIARY Y 16
18k Of Bl 13 hE Rias a@@@rm@@wmﬁe{w@céh@lm@a&am&mmvmw and
Upon completjon, the actlon r ole tIC 10.an th
e B e A e T D S 2 R v
Ab@m@bhmmwwﬁeqﬁmm%@n@kwe@d éﬁb@&ﬂf%ﬁ%ﬁrﬁéfﬁéy%élff*
ﬁ‘ﬁjxl&'@ %Qﬂ@tﬁy@ﬂﬁﬁe@y @BM%[&&&%ﬁHm&yﬁl{ﬁy@w&[ﬂ’mcedme M to yleld
concentrated g |ve thyl14 %%i%mtﬁtpx }o% axnr}l gor ate01262a01
%%lrﬁ&ﬂw%dfh éfﬁ'y’ﬁ 3: e g R P R g
of Domef@reoédérnlg@@@ gt iphrafippheephieendedd 3@54166 @rN@gv.rwW
%5’@1 i %}sﬁ%&%@&ﬁ%ﬁﬁi&%{i@%@m esthrRisediad V}ral- 196Ocrude produot was
ombi-Flash to give pure methy rg n
R S RT3 DR BR o Ay I 2RI s &lg néf)ﬁg}}é'%wasﬁ %@2 Ao Siihido)2-
Emmem(ﬂecﬂdmgP@eymiemyj/m?mmm@m(lrneth%s(@ﬁo‘r%?lnﬁ@thyl)beozoate.
250 mg of methyl 2-methy1-4- (methylsulfonylmethypbenzoate was then
hydrolyzed upon heating to 45C for 1 hour via Procedure M to give
2-methyl-4-(methylsulfonylmethypbenzoic acid. 202 rug of 4-chloro-3- 20
(pyiighin- 254/ |) andlieonast ebloypbet (pyridin-2-ylphenyl)-4-(N-isobutylmethylsulfonamido)-
2-methyl-4-(metbylsylfonylmethyl)benzoic acid via Procedure G. The

crude product was purified by reverse phase IIPLC to yield
N-(4-chloro-3-(pyridin-2-

yl)phenyl)-2-methyl-4- (methylsulf Imethyl)benzamide. MS (Q1) 415 (N)t
25Example 169 '
2-chloro-N-(4-chloro-3-(pyridin-Z-yl)phe€ny1y-4-(N-methylmethyl-

HN Cl

/N
~fo0

O

175 uL 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 methy]
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sulfonamido)benzamide WO 2006/028958PCI7052005/031284 CI 0
HNCI O A 78 !AL of iodomethane and 447 rag of Cesium Carbonate were

WO HKEB2E35800 mg of methyl 2-chloro- 4-(methyLsuIfonamid%gfargjr$’zgﬂ<'§fg3 %4

niI_- of DMF and stirred at room temperature for 16 hours. 5The reaction
BRI Was BeHARtad hihaostaietwice with saiirated bieaybonaligoro-4-(\-
1%@%@%%%%}{@}5% 91%1%%0 r:ﬁ?gggf\é%{{ﬁg ?}%@(ﬁ%lélg%g Egc%gdu];gtﬁff%g y?eﬁg‘ 110 mg of crude 2-
Rlohlérdliguybipireifyisulfortanido iyish z dateeod5 g we-metrydin-2-yhaniline

@g&fakcag%él-&l\lm&iﬁa%mqﬁhx@@w{ﬁﬁﬁmmm%@ame%& hygirolzeehidure G, The
Procedure M to yield 249 mg of

S IRSRSASN 3R s B TS BT OB 78 s 8l - obloro-V-(4-ohloro-3-(pyridin-2-
V1P1eRngdMiciiop@dpiridimamidh beitinoida stBUREHs2 dhloro-4-(N-
methytmethylsulfenamido)benzoic acid via Procedure G. The crude

product was purified by reverse phase 1-FPLC to yield
2-chloro-N-(4-chloro-3-(pyridin-2-yflpheny1)-4-(Nrnethylmethylsulfonamido
Dhetaeiide. MSh{Qd-V4BaHero-3-(pyridin-2-yhphenyl)-4-(N-(2-morpholinoethy hmethy!-

sulfonamido)benzamide

Cl
/
\ N @]
HN Cl
AN
fo

1.2 g of 4~(2-chloroethyl)morpholine and 2.5 g of Cesium Carbonate were added to 334 mg of
methyl 2-chloro-4-(methylsulfonamido)benzoate in 7 mL of DMF and stirred in the microwave at
150°C for 30 minutes. The reaction mixture was extracted in Ethyl Acetate twice with water, dried
over Magnesium Sulfate, filtered, concentrated to give crude methyl 2-chloro-4-(N-(2-
morpholinoethylymethylsulfonamido)benzoate. 476 mg of methyl 2-chloro-4-(N-(2-
morpholinoethylymethylsulfonamido)benzoate was hydrolyzed via Procedure M and purified by
reverse  phase HPLC to  yield 460 mg of crude  2-chloro-4-(N-(2-
morpholinoethylymethylsulfonamido)benzoic acid. 100 mg of 4-chloro-3-(pyridin-2-ylaniline
was coupled to 2-chloro-4-(N-(2-morpholinoethy)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-yD)phenyl)-4-(N-(2-morpholinoethy)methylsulfonamido)benzamide. ~ MS (Q1) 549
)"

Example 168 N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-(methylsulfonylmethyl)benzamide
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Example 170

4 chloro 3-(pyridin-2-yl)pheny1)-4-((2- oxop|pera2|n -l-yl)meth [?benza

Fbs00 mg of methyl 4-(bromomethyl)benzoate w g?é&% RN

480 mg of tert-butyl 3- oxopiperazine-I-carboxylate and 1 g of Cesium
Carbonate in 9 mL of DMF at 45CgiUpon completion, the reaction was
extracted in Ethyl Acetate 2 tiffies ated bicarbonate, dried over
Magnesium Sulfate, filtered ang co trated to give tert-butyl
4-(4-(methoxycarbonyl)benzyl)-3- oxopperazine-l-earboxylate. 613 mg of
tert-butyl 4-(4-(methoxycarbonyl)benzy1)-3 :
250xopiperazine-l-earboxylate was hydro via Procedure M to give
44(4-(tert-butoxycarbonyl)- 2-oxopiperazin-l-yQgathyl)benzoic acid. 200
mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled‘ wO
2006/028958PCT/1iS2005/031284 to

t%rél éﬁx SR rl]£¥11 h?f‘%%? [94L0% Y ?P éé: ure alr(fdaCIrlf\écﬁ by ISCO
O b g

ure e cru uct was extract tWICG with saturat

bradindedte i E%Ffﬂ%céta@éﬂlaarvéerwwﬁra@%&a%ﬁcgu|f%ﬁ’é filte?édl am@ of 4
casiesRtabesk P PivalsIveae dR il ks 4ddte (A OIr an 3- (R MER- before a solution of

yeRRenyIRarBamephbenz é)e te?%?%?er%eﬁ%r%p%}ggo%gﬁ%e BN VR e quently

subsequently added to chu

reYaved-ebfoiits- BeppliPRines - Wﬁeﬁwmﬁaﬁﬁmﬁen@}%%ﬂé&@piﬁé@km@% ~50%

adiagvéw asemmd me@wwata@h;@egiy&em le] asﬁlh@éther 2 6 mL of BH-THF was added
-(4-chlor yr|d Opheny1)-4-02- 0x0 pera

b Ao AR TRBan URE nPRED by Te srEloprgsdvted & 0°

@@dg:]\y@@@ﬁ@mth 3N HCI dropwxse The aqueous layer was extracted 2 times with Ethyl Acetate

M%s@gy@&as&yrwmﬁmlaﬁ%@w&mé@(@wzswﬂa@méieaﬁﬁy@rmﬁwbe%d over

ide, M 1. 10 E
oS 0 SR Lo R S BB yheegeone
?Jb@g] zém’dagl q-ﬂlg@gwmthéimy_ﬂmm& was cooled to 0°C in 5 mL of DCM before

Qd(@%@@g%ﬁ%ﬁg%ﬁﬁﬂ&gﬂﬁgﬁﬁa -$o{(RP¥PRIBEIaFIRYsaction was concentrated and
g‘?eét % enzamlde W dded 55 m? of Paraformaldehyde and 185

Lf?léf@é}%%?b P )‘j‘ﬁ}‘?&‘ét&gj}’ rﬂf‘%fnﬁhx\ﬂ6ﬁrﬂqlﬁjﬂméy%~ﬁé?ethylbenzoate
ebmplefionitieréactiondthdxiractedtRzone e withabishvbohatedardOon gey énmethy!

Ethy meﬁagal}mﬁqmﬁ&mgaﬁw Sulfatggcongentrated agdipurified by 1 4.

reverse phase HPLC to %lve ure

ﬁx? y%m?fﬁyﬁm@ f‘tﬁ’ﬁ‘én@i’) &Xﬁ‘qﬁgﬁﬂy‘l}?n heating to 45°C for 1 hour via
Oxopiperazit-lgeraeteiybetaatyide fddEd@d)da8ade (b, 202 mg of 4-chloro-3-
(pyridin-2-yDaniline was coupled to 2-methyl-4-(methylsulfonyimethyl)benzoic acid via Procedure

G. The crude product was purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-
yhphenyl)-2-methyl-4-(methylsulfonylmethyl)benzamide. MS (Q1) 415 (M)".

Example 169 2-chloro-N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(N-methylmethyl-

sulfonamido)benzamide
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25Example 172

-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-((4,5-dihydrg- =i |-
W@@%@%@% 58PCT/US£%§§§MH%§4

methyl)benzamide WO 2006/0289
NH NN) 100 rug of the crude 1101 salt of

4-(aminomethyl)-2-chloro-N-(4-chtgro-3-(pyridin-2- yl)phenyl)benzamide
_3,

1284

was reacted with 72 mg of
1-(4,5-dihydro-1H-imidazol- )
DLPEA in 500 Rid of DMF in the mic
crude product was concentrated to dryne
[IPLC to yield 2- chloro-N-(4-chl
oro-3-(pyridin-2-yOpheny1)-4-((4,5-dihydro-1 dazol-2-
ylamino)methypbenzamide. MS (Q1) 440 (M)4. 10 Example 173
/1T-(4-chloro-3-(pyriclin-2-y1)phany1)-44(4,5-dihydro-1H-imidazol-2-
Wamirerestwnkenzamide dr dbuAmehat thecaume H80 saltophethy! 2-chioro-
e N Ce: (R YRR IR BE B E s hoes
Thg 4eactdtih yuiros tehvanvigtaactidAn Ag Scelarsathiyd Wiki-piraicsl dieatbonaie ayd once
@i&}%&%ﬁ%ﬂ&%@q&éﬁééﬁmm%mgm @5%&%&9 rgégmérw&@@ m€ﬂ§1 2-chloro-
crude product was concentrated tg dryness and_ purifie everse phase
AEW’E’&%@?F alw{ _%F% ?@%’\-Z()&/Gﬂ &% gof methyl%—ch oro-?—%’]& P

imeshyl1H-pyrazole and 100 iL of
e &150"C for 5 minutes. The
d purified by reverse phase

o)
i

2eidpteylydfotatiils)airppdioni ipdrdbzel-Zafarnidambéthyfybe Rt amgddé 2-chloro-
Mﬁ-&@éﬁlﬁgﬁﬁs\é‘{fpmgnw@ acid. o
N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-((pyridin-2-ylsulfonyl)methyl)benzam

}[8% mg of 4—chicro-3-(€)yndm— -yDaniline  was  coupled to ° 2-chloro-4-(A-
methylmethylsulfonamido)benzoic acid via Procedure G. The crude product was purified by
reverse  phase  HPLC  to  yield  2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-

methylmethylsulfonamido)benzamide. MS (Q1) 450 (M)".

Example 170 N-(4-chloro-3-(pyridin-2-yDphenyl)-4-((2-oxopiperazin-1-ylymethyDbenzamide

Gl

Z
O

HN
N NH
N/

500 mg of methyl 4-(bromomethyl)benzoate was reacted with 480 mg of ters-butyl 3-
oxopiperazine-1-carboxylate and 1 g of Cesium Carbonate in 9 mL of DMF at 45°C. Upon
completion, the reaction was extracted in Bthy! Acetate 2 times saturated bicarbonate, dried over
Magnesium Sulfate, filtered and concentrated to give fert-butyl 4-(4-(methoxycarbonyl)benzyl)-3-
oxopiperazine-1-carboxylate. 613 mg of fert-butyl 4-(4-(methoxycarbonyl)benzyl)-3-
oxopiperazine-1-carboxylate was hydrolyzed via Procedure M to give 4-((4-(fert-butoxycarbonyl)-

2-oxopiperazin-1-y[)methyl)benzoic acid. 200 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled
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WO 2006/028958PCT/US2005/031 284 CI 500 mg of methyl
4-(bromomethypbenzoate was reacted with pyridine-2-thiol via Procedure

WOZ0EBEE of methyl 4-((pyridin-2-ylthio)methyl)benzoate Wa& FEANREIAE!
Procedure R to give methyl 5 4-((pyridin-2-yisulfonyl)methypbenzoate.

t@h&é&@@{j H&%Qgﬂ%%&(wfzdﬂoé’mw%mfm}ﬁ?&ﬁmb@fﬁQﬁt@ wwmaaae}yz@d The
Via Frocedure to yri methye Z0I or
PR PR IERY BFS- §x(b% t}‘ég?/l‘jvar}lfi%e %eéls%cw% ?n%te){ bﬁﬂyf)&ce ;G ov
h@@gycmhm&#fk@lfﬁﬁyﬁmwm@ acgjma'tlﬁpd@edwﬁél & (Fifecklyge-(pyridin-2-

y%@él hlm gé 9%-@(\9%&@&9@@3%5’1?0&9&9 VIO @as subsequently added to
-C

oro-3-(pyridin-2-ylphen n-2- 1
W%ulfdf"ﬁf‘}i‘f‘r hylfB %r{éﬁﬁl?d%g&%'(éi T}(W@?’ﬁ%m%ﬁ@' D=poxopiperazine-1-
chitedadhto rmB e(pyeidine-yd) ghveriyt) AN ethiietiptstiiontaidoybeimesb-4-((2-
&Hgﬁegzﬁl« S %/%%H}X  AadmeiRyamiBRIRENAL A& WRS0Qehig AP to give

M with 2 yrldlne before 260 ulL, Methanesulfonyl Chlorl
A AR He T il F U e S S o o VO

atisawErnight. Solvent was concentrated and the crude materlal was
20dissolved in Ethyl Acetate and extracted with 0.1N NaOl-I solution twice.
Crude material was dried over Magnesium Sulfate, filtered and
concentrated to give methyl 4.-(Nmethylmethylsulfonarnido)benzoate. 698

mgrplanethy M Nametbyhnatinylsyllideay)iddFhesivaiewaphydrelyzed
via Procedur ? I}g 19 gwelzgn([gemethylmethylsulfonamldo)ben20|c acid. 100
mg of 4-chloro-3- (pyrldln -2-yl)aniline was coupled to
4-(N-methylmethylsulfonamido)benzoic acid via WO -
2006/028958PCT/U82005/031284 Procedure G. The crude product was
purified by reverse phase |d pure N-(4-chloro-3-
(pyridin-2-yl)pheny1)-4-0- ylsglforlarn|do)benzarn|de MS (Q1)

416.3 (M)+. HIN
>H

To 200 mg of the HCl salt of N-(4-chloro-3-(pyridin-2-yl)phenyl)-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-ylyphenyl)-4-((4-methyl-2-
oxopiperazin-1-ylymethylbenzamide. MS (QI) 435.3 My,

Example 172 - 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-((4,5-dihydro-1 H-imidazol-2-

ylamino)methyl)benzamide
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WOZ%\W@%”@ La.:50 1.2 g of 2-bromo-4-methylbenzoic acid W

5Example 176
bromo-N-(4-chloro-3-(pyridin-2-yOpheny1)-4-(methylsulf gf//‘égethsy %%Zesn
min
via Procedure N. 100 mg of 4-chloro-3- 10 (pyridin-2-y1)aniline was
coupled to 160 mg of 2-bromo-4gbromotnethyl)benzoic acid via
Procedure E. 213 mg of
2-bromo-4-(bromomethyl)-N

-3-@yridin-2-yOphenyl)benzamide

was reacted via Procedure 0 to give HN cl
2-bromo-N-(4-chloro-3-(pyridin-2-yl)phery1)id-
(methylsulfonylmethyl)benzamide which purified by reverse phase

TTPLC to afford pure 2-

bromo-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4- (|né¢hy|$ulfonylmethypbenza
mide. MS (Q1) 481.2 15(M). Example 177 \)
44(4H-1,2,4-triazol-3-ylsulfinyl)ineth 1)-N-(4-chloro-3-(pyridin-2-
yephenyObenzamide 20 Cl -A\ HN 500 mg of methyl

Wb rehomethylIbERFo atdlvaitiie athe dHAmEnamRty))2-ghipretd-(-thiarosd pyridin-2-

ﬁr@@a@u@l@n@%&mwcmmm 72 mg of 1- (4 5- d1hydro«1H»Imldazol~2—y1)~3 5- ciunethyl—

lx_lazjélez 3 gﬁo' 3 }AHMHI Et%’ ﬁ’l&s umkl)cs S uently 1?(')5&6 %r :? minutes,

Vla roce ure glve an approxi ate mIX UI'GO me th

Kl £ryde pradyeiayes- sunw@a@@%/wsﬂg%MfdsQ@@mgmahase HPLC to yield 2-
chloro-N-(4-chloro-3-(pyridin-2-y)phenyl)-4-((4,5-dihydro- 1 H-imidazol-2-
ylamino)methyl)benzamide. MS (Q1) 440 (M)".

Example 173 N-(4-chloro-3-(pyridin-2-ylyphenyl)-4-((4,5-dihydro-1 H-imidazol-2-

viamino)methyDbenzamide

Cl

Za
()

HN—{

bs
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-dimethyl-1 H-pyrazole and 110 pL
of DIPEA in | 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-
ylphenyl)-4-((4,5-dihydro-1 H-imidazol-2-ylamino)methyl)benzamide. MS (Q1) 406 (M)".

Example 174  N-(4-chloro-3-(pyridin-2-yDphenyl}-4-((pyridin-2-ylsulfonyl)methyl)benzamide
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ylsulfinyl)methyl)benzoate and methyl
11-1,2,4-triazol-3-ylsullonyl)methyphonzoate. The mixture of 467 lu 94

W%ﬁ&ﬂ%’ Iyzed via Procedure M to give 44(4H-1,2,4- triazbz 3US2005/0312

ylsulfinyl)methyl)benzoie acid and

4445-1,2 ,4-triazol-3-ylsulfonyOnethypbenzoic acid. 107 mg of the mixture
of 44(4H-i,2,4-triazol-3-ylsuyffinyl)i l)benzoic acid and
4-((4H-1,2,4-triawl-3- 5 ylstifanyl) yl)penzoic acid was coupled to 75
mg of 4-chloro-3-(pyridin-2-yDanilingjnia/Procedure G. The mixture was
separated on reverse phase 1-11PLC to giwe 44(4H-1,2,4-triazol-3-
ylsulaypinethyp-N-(4-chloro-3-(pyridin- henyObenzamide. MS (Q1)
438.1 (M)+. 10Example 178 &=0 .
44(4H-1,2,4-triazol-3-ylsulfonyl)methy1)4(4-chlo -(pyridin-2-yepheny1)-
benzamide 15107 mg of a mixture of
4-((4H-1,2,4-triazol-3-ylsulfinyOmethyl)benzoic acid and 4- ((4H-1,2,4-
triazol-3-ylsulfonyOmethypbenzoic acid was coupled to 75 -mg of
%fnhig)m“ Befpyriditr2raydyanilinpeviadRr e derae withepyniditueré-tvia via Procedure Q.

era ! rd E i Elg't Gt ted via Procedure R to give methyl
plget? trﬁ@% ;%?suzﬁ%n%mg%,h%l) NO z‘%aﬁkr)erag% (??/rld(r?rle;Op g
methy 4 ((pyr1d1n~2~

ﬁé@ﬁé&n%m’éulrfwkms%‘zrezrm4 20 Exé4mple™r9 ©
ﬁ{lﬂ%@]ﬂ@éﬂrﬁ)ww@ 2wi)phedyilyzdd ((4<mebnytedbtel , 24 -triaz giv3-yls(iiyridin-2-
1&1 m(% BRsR0] lde.; dWO@QQgG/ Q28985 @'(E%Q%’?ﬁ&r@t% 200 Bgs 10 4-

omethyp enzoate was reacted with

@m@wrmquwmmwénw RSl iePgeRtit £0 T80 4THIG BovstHyas purified by
v@%m%ﬁm ATIPLE2, Ariviageld-yiio) Tetidbenacaietias-shlsegiertyridin-2-

edur eximate 1:9 mixture of methyl
Bfﬂ?tl T gt?yg E?sz?ei 4- trrg&le%?i gf;;ﬁa inyl)methyl)benzoate and methyl

44(4- Inethyl -411-1,2,4-triazo1-3- ylsulfonyl)methyphenzoate. The mixture
of 740 mg was hydrolyzed via Procedure M to give 4-

e G i e e M e o L

the mixture of 44(4- methyl -4H-1,2,4- trrazol 3- yIsqurnyOmethypbenzorc
acid and 4((4-merhyl-4H-i,2,4-triaznl-3-ylsullonyl)methyl)benzoic acid 10
was coupled to 75 rug of 4-clero- ridin-2-yDaniline via Procedure G.
The mixture was seperated v phase HPI,C to give
N-(4-chioro-3-(pyriclin-2-yl)phenyl)-44#-mdethyl-4H1,2,4-triazol-3-ylsullud
yl)methyl)bertgamicie. MS (Q1) 452.3 (M)I

500 mg of methy! 4-(methylamino)benzoate was cooled to 0°C in DCM with 270 pL of Pyridine
before 260 pL. Methanesulfony! Chloride was added dropwise. Reaction was allowed to warm fo
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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. 15Example 180 N-(4-chloro-3-(pyridin-2-yOpheny1)-4-((4-methyl-4H-

,4-triazol-3-ylsulfonyl1)- methypbenzamide 20114 mg of t i f
Qe

0424)83/-(?%lgegﬁjfy1-4H-1,2,4-triazol-?~,-ylsulfinyI)methyI)benzoic a

inethy1-4H-1,2,4-triazol-3-ylsulfonyOrnethyObenzoic acid was coupled to

PTG agead.4Thh|oreld3sr(dyridins 2uyifaditinevimriose dleCao Tkl piktlired-chloro-3-
WASS S RGP (RYRIRS DRk dO) S amide. MS (Q1) 416.3 (M)".

(4-chloro-3-(pyridin-2-yl)pheny0-44(4-methy1-4H-1,2,4-triazol-3-ylsulfon
ypmethyl)benzamide. MS (Q1) 468.1 (N). 25 Example 181
N-(4-cliloro-3-(pyridin-2-yflpheny1)-3-(methylsulfonylmethyl)benzarnide

EWO;?%OPZ%/ O?Zgbgr %E—%IA%&%Q»Qﬁ@%ﬁ—yl)ﬁggxﬂ}%ngr@?@ﬂmfonylmethyl)benzamide

é‘aﬁ% omornethyfibenzoate was reacted via Procedure O to give methyl 3-
(methylsulfonylmethyl)benzoate. 230 mg of methyl
3-(methylsulfonylmethyl)benzoaté€was 5Sreacted via Procedure M to give
3-(methylsulfonylmethyDberizoic 75 mg of
4-chloro-3-(pyridin-2-yl)anilthedva plesgl to
3-(methylsulfonylmetbyl)benzoic acidiiarogedure Ci. The crude product
was purified by reverse phase HPLC to i ure N-(4-
chloro-3-(pyridin-2-yl)pheny1)-3-(mathyls ylenethyl)benzamide, MS
(Q1) 401 (M)'. 10 Example 182 §=0
N-(4-eh|oro-3-(pyridin-2-y|)phenyl)-2-mothoxy-4-\
(methylsulfonylmethyl)hcnzarnide CI 15

1.2 g of 2-bromo-4-methylbenzoic acid was brominated via Procedure N. 100 mg of 4-chloro-3-
(pyridin-2-yD)aniline was coupled to 160 mg of 2-bromo-4-(bromomethyl)benzoic acid via
Procedure E. 213 mg of 2-bromo-4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yhphenyl)benzamide
was reacted via Procedure O to give 2-bromo-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide which was purified by reverse phase HPLC to afford pure 2-
bromo-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide. MS (Q1) 4812

M)".

Example 177 4-((4H-1,2,4-triazol-3-ylsulfinyymethyl)-N-(4-chloro-3-(pyridin-2-

yDphenyDbenzamide
Cl
/
\ N 0]
HN
59

=

HN\?N

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-triazo}-3-ylthio)methyl)benzoate was subsequently

reacted via Procedure R to give an approximate 1:9 mixture of methyl 4-((4H-1,2,4-triazol-3-
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900 mg of 2-methoxy-4-methylbenzoie acid was brominated via

W(J;) g?%??%ggg N to afford 4- (boromomethyl)-2-methoxybenzoic acid. 100 i bg84

oro-3-(pyridin-2-yfianiline was coupled to 132 mg O?CT/USZOOSI 3
4-(bromomethyl)-2-methoxybenzoic acid via Procedure E. 211 mg of
vis(Sroipontigtlydhzoate and methyl 4-((4H-1,2,4-triazol-3-ylsulfonyl)methyl)benzoate. = The
NekdENeroms- (Y, %%2 YFaRReRy 1)3g- rﬁ?&&%yéoeﬁzamgﬁvwa@(t@ﬁq@q Mifdzol-3-

Procedure 0 and urified by reverse phase 1HPLC to yield p

yﬂ&“&ﬁ”é’ﬁf&?&‘@?ﬁ%‘?&ﬁﬁ% )9})?)ﬁ é%ﬁl 152 Asiripzal- ?Z[ylsulfonyl)methyl)benzmc acid. 107 mg
dﬁﬂﬁhyiswwweﬁ*y%enmﬂﬁdﬁsmﬂ@@%me(%w aBamiple(A83L 2,4-triazol-3-
J\lu(ﬁlo g 98%)499%% pRenyaA-(5-pel y@ﬁ%ﬂ%‘?@?éﬂ}%ﬂ@w&iﬁhm via

8958PCT/L1S2005/031284 Cl 75 m
PA;"EF%%% (PYFIEHHIDS R TRRE s RoapIes 11263 fﬁ?&%ﬁo give 4-((4H-1,2,4-triazol-3-
vsflshramenihyiienrbie-acig i RrapauydfenhbeyelQ1) 438.1 (M)
4-(1-bromoethyl)-N-(4-chloro-3-(pyridin-2-yliphenylibenzamide was
Sreacted via Procedure 0 and purified by reverse phase HPEC to give
pure N-(4-chloro-3-(pyridin-
Exatipbeny 1)« @ (methyisoifonyprtnyphenz nidec bt (Qbyddib By (fhdayD-
Example 18 eth l.

4-(4-ehloro-3 %lf)yrldln 2-yl)phenylcarbamoyebenzyl(methyl)phosphinate 10
/<)Th .k\

Cl
/
\ N O
HN
7
= 9
§=0
=N
HN\&N

107 mg of a mixture of 4-((4H-1,2,4-triazol-3-ylsulfinyl)methyl)benzoic acid and 4-((4H-1,2,4-
triazol-3-ylsulfonyDmethyl)benzoic acid was coupled to 75 mg of 4-chloro-3-(pyridin-2-yl)aniline
via Procedure G. The mixture was seperated on reverse phase HPLC to give 4-((4H-1,2,4-triazol-
3-ylsulfonyl)methyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide. MS (Q1) 454.3 (M)".

Example 179  N-(4-chloro-3-(pyridin-2-yDpheny!)-4-((4-methyl-4H-1,2 4-triazol-3-ylsulfinyl)-

methyl)benzamide
Cl
/
\ N 0
HN
S/P

=N

/N\// N
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90 mg of 4-(hromomethy1)-N-(4-chloro-3-(pyridim2-yliphenyl)benzaltide

‘ 8¢ 5 minutes. The reaction was 15evaporated to dryﬁ(ég[s.U
purified by reverse phase HPLC to give pure ethyl 4-(4-chloro-3-
(pyridin-211)phenylcarbamoyl)benzyl(methyl)phosphinate. MS (Q1) 429

5((Mrmg olE?ﬁ l@- %@cﬁnomethyi)benzoate_ was reacted with 4-methyl-4H-1.2 4-triazole-3-thiol
N-(4-ehloro- -(S-Ehydroxymethyl)é)g/rld|n-2- henyl)-4-(|nethélsulfonylzo

iR BERZamids M ef AstiobEdnateiissdotitre oy lhionngty Pyenzoate was
s@&d&tﬁﬂﬂﬂ@ﬁé&iﬁﬁ-ﬂiy W@lﬂ.){bﬁ(gﬁkj&wmobémated:m@ﬁrg af methyl 4-((4-methyl-
%@,Q&E&é@ﬂ%ﬂlﬂﬁ%@?@%@ﬁz&@e Proggdurg B 1o A?-%’(?-{E‘&h‘}f_-m-x 2 detriazol-3-

-chloro-5-nitrophé yf) -methylpyridine in 5'mL 5 of Sulfuric Acid _
Sty tardhetroats ghsreikte bt limeoatBYariase Yisdugeriyral to sive 4-
etrethfon Jayeiathasaduigemdemyiaie will eamgletacieawateWasazol-3-

dded ' reaction the agueous.layer wa act [ :
R B W IR 07 oo
Wealmerorh S bragelc mrisratf 4t opriberirhted b igobleplEmdyestayDbenzoic acid
Wity ophe By @NTCoLH G AL R4 g afif A2 rehlnie-brntreiaeryQni ClHNiGixture was
acid was esterified with .1 ml, of J in Dioxane in,20 m
ST e s e W A o R el Rl ety
biéddriseelr iy HosRme i hsraamicsr S BRI thiekAhted to give methyl
6-(2-chloro5-nitrophenybnicotinate. 681 ma of methyl
6-(2-chlom-5-nitrophenyl)nicotinate was treated with 2.1 g of Tin (lI)
Chloride and 1 mL of FIC1 in 25 mL of Et011 Upon completion, EtOR was
Bomednirdfte daticc a-ddpriddinvas eherabréd(vitetBtidiA cetdtiazahd- wedémyl-
with TEA to degregséndeagnaulsions. The organic layer was dried over
Magnesium Sulfate, filtered and concentrated to give crude methyl
6-(5-amino-2-chlorophenypnicotinate. 296 mg of methyl 6-(5-amino-2-
chlorophenyl)nicotinate was coupted to 266 mg of
4-(tnethylsulfonylmethyl)benzoi id yia Procedure G. To 518 rug
ofmethyl 6-(2-chloro-5-(4- \ N/ \_¢ o)
(methylsulfonylmethypbenzamido)ph8Hi
EtOH was slowly added 20 640 rag of So
was subsquently refluxed for 1 hour until
and extracted with Ethyl Acetate. The organi
Magnesium Sulfate, filtered, concentrated and puri
RT'LC to give pure N-(4- ~NN
chloro-3-(5-(hydroxymethyppyridin-2-y1)pheny1)-4-(methylsulfonylmethyp

ben7amide. MS (01) 431.1 914 +. )
114 mg of the mixture of 4-((4-methyl-4H-1,2,4-triazol-3-ylsulfinyl)methyl)benzoic acid and 4-((4-

reacted with 45 uL of diethyl methylphosphonite in the microwave at
w4 Se

g%) 5/031284

icotinate at OC in 20 raL of
Borohydride. The reaction

pl?te, guenched with water
was dried over

filed by reverse phase

methyl-4H-1,2 4-triazol-3-ylsulfonyDmethyl)benzoic acid was coupled to 75 mg of 4-chloro-3-
(pyridin-2-ylaniline via Procedure G. The mixture was separated on reverse phase HPLC to give
N-(4-chloro-3-(pyridin-2-yD)phenyl)-4-((4-methyl-4H-1,2,4-triazol-3 -ylsulfonyl)methyl)benzamide.
MS (Q1) 468.1 (M),

Example 181  N-(4-chloro-3-(pyridin-2-yl)phenyl}-3-(methylsulfonylmethyl)benzamide
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25 Example 186

- q%@@%%%&(2-methyl-6-(trifluoromethyDnieotinamido)phlggg))?i@iz%ggi/ nate,

28958PCT/US20115/1131284 CI 200 mg of me
6-(5-amino-2-chlorophanyDnicotinate was treated with 253 L of
2-methy1-6- (trifluotomethyDnicofipoyl chloride via Procedure D and
purified by reverse phase ETP
6-(2-chloro-5-(2-methy1-6-(} @
MS (Q1) 450 (Mr.  Example 187 HN
N-(4-ehloto-3-(5-(hydroxymethyl)pyridin- henyl)-2-methyl-6-
10(trffluoromethypnicotinamide HO '/ F 10 18g-of methyl
6-(2-ch|oro-5-(2-methyI-G-(triquoromethypnizof?néﬁmido)phenyOnicotinate
at O'C in 5 mL of &0OH was slowly added 148 mg of Sodium Borohydride.
The reaction was subsquently refluxed for 1 hour until complete, -
390 ene R WAREP BeTcERPR B ERT it ERR oA clita e 09998 Y AR @iy ethyl 3-
(asykigehoveriViggnesitm Sufateg fiteredycongentiatadrandhpiyfiehmate was
reverse phase IIRLC to gi .
SRl My e e gy tenacig oid o
7@@15%@@%1%?&6&%%@%%&%%@ ° e&jf) ézy@?fheﬂﬂ)‘éfzwi?%‘éhﬁ%nzm acid
Vlzs_ BrhbdAnehto rOT%a@r_(xH&e;B_ﬁ)dﬁﬁrmmﬁ)’ﬁlﬁWﬂjd IFeZeryt) phas YN methuld-Gare N-(4-
S My DRGNS MM RAI0RE SRR BRI UmSBR{AFL &t

Example 182 N-(4-chloro-3~(pyridin-2-yl)phenyl}-2-methoxy-4-
(methylsulfonylmethylbenzamide

Cl

S=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-§hloro~3 ~(pyridin-2-yDaniline was coupled to
132 mg of 4-(bromomethyl)-2-methoxybenzoic acid via Procedure E. 211 mg of 4-(bromomethyl)-
N-(4~chloro-3-(pyridin-2-yl)phenyl)-2-methoxybenzamide was reacted via Procedure O and
purified by reverse phase HPLC to yield pure N-(4-chloro-3-(pyridin-2-yl)phenyl}-2-methoxy-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 431 (M)".

Example 183 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(1-(methylsulfonyl)ethy)benzamide
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Cl 120 mg of

6-(2-chloro-5-(2-methy1-6-(trifluoromethypnicotinamido) P ICOf
WO DEmRainolials

/ﬁgﬁéFglyzedviaProcedureM.112mgof6-(2-chIoro-5-(2-me y1-6-
(trifluoromethyl)nicotinamido)phenyDnicotinic acid was coupled to
Methylamine Hydrochloride via P¥gcedure G and purified by reverse
phase FIPLC to give pure N-(4xthlg
(methylcarbamoyepyridin-23¥Nphemd)-2-methyl-6-(trifluoromethyptheotina
mide, MS (Q1) 449 (M)+. 10 Examplé&
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phen
trifluoroethylamino)methyl)benzamide. C T@24.9 g of
2-chloro-4-(methoxycarbonyObenzoic acid a AL 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
7*@Flﬂg@f%t%ﬁx%@d@?ﬁﬁgpbllﬁ)aﬁﬁﬁeh@i@seum @U@Igaﬁggf Coneenisade ])benzoic acid
solvent, extract with E cetate a icarbonate, dry wit um. :

SIS o) 35 e I A S r g of P mr (PSSR hide v
rﬁaﬁhﬁmiat&@pﬁumwﬁ 3}35“1@1@5/ Iey@membp;p mﬁq@ﬂqy@ive pure N-(4-chloro-3-(pyridin-
%?Biféﬁ%ﬁiﬁ(@m%@t&mg@lwwﬁﬁm@ Progedures Mad)5 g of
4-(lert-butoxycarbony1)-3- chlorobenzoic acid was was cooled to OC in 25
mL of THF before a solution of 19.5 nil, of 1M BH3-THT complex in TBF
was added dropwise. The ice bath was subsequently removed and the
ﬁ?ﬁﬁﬁ‘é’rﬂS‘ﬁ’aseﬁgz'ir@%xQ:‘MQI‘B@»@H&ﬁ@%ﬁéﬁ@lﬂaﬁﬁﬁ%ﬁb&@l@ﬂe@bﬂ)%oég%ate
complete by TLC. The 25reaction is re-cooled to OC and another 19.5 inL
of 131113-TI-FP is added dropwise before the ice WO
2006/028958POWS2005/031284.bath is removed. Upon completion, the
reaction is re-cooled to 0C/and g hed with 3N HC1 dropwise, The
aqueous layer was exhacted fwo times vgth Ethyl Acetate and the organic
layer was then extracted once with b onate solution and brine, dried
over Magnesium Sulfate, filtered and co trated to give tert-butyl
2-chloro-4-(hydroxyrnethyDbenzoale. 5 gﬁ)f tent-
P—0,
[ -

-((2,2,2-

90 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide was reacted with 45 ul
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-yDphenylcarbamoyl)benzyl(methyl)phosphinate. MS (Q1) 429 (M)

Example 185  N-(4-chloro-3-(5-(hydroxymethyl)pyridin-2-yl)phenyl)-4-(methylsulfonyl-

methyl)benzamide
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5 butyl 2-chloro-4-(hydroxymethypbenzoate was cooled to OC in 5 mL of
DCIVI before adding 665 mg of Triphenylphosphine and 417 mg of NBS.

WRAMRHShas concentrated and directly purified via ISCO Ll

give pure tert-butyl 2-chloro-4-(hydroxymethyl)benzoate. 147 mg of
teri-butyl 4-(bromomethyl)-2-chlorol¢nzoate was reacted with
2,2,2-trilluoroethanamine in DJ#S Rrocedure P. 141 mg of iert-butyl

) fethypbenzoare was 10 treated
with 4N HO in Dioxarie at 45C and conegptrated TO give

2-chloro-44(2,2,2- trifluoroethylamino)methypbgnzoic acid. 50 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled Mg of
2-chloro-4-((2,2,2-trifluoroethylamino)methyl)bengaic acid via Procedure
G The crude product was purified by reverse phase\HPLC to give pure
2-chloro-N-(4-chloro-3-(pyridin-2-

e e G R S S

irebruteRtPereedie: B- (Byidue- 9t pRetery-2-iferhgslifongimatiipely 5 mk
ARNiceGli? A0 lg1pbiestk butyk 4rbremametity DA dehiarakesasiatenuasirred for
SR IR S Fra it (i BN At SR RSNl ion and
thnethadsulforyimethyatdizine wilskiadtoeeiietn ToerateefuyErCelR combined,
diexape.at 4pfefdconeenuatadsieon egmpletiondegivererugive  6-(2-chloro-5-
2-chloro-4-(methylsulfonylm nzaic acid. 775 mg.of . . .

ORI SRRy AR 042 LBEIEH 8 L P Lo fig s exerfed vt
Rbrhethiisttomitvethy DEEmios Msidhial e treetion &6 carisentairdeand subjected to
RIS MR R RN SIS fate, filtered and concentrated to give methyl 6-(2-chloro-

haseHPL Ctogivepure2-chloro-N-(4-chloro-3-(pyrkiin-2-yl)pheny1)-4- =
BRI, TS TE M A (I SRR et with
N (4l I8 - (Pywidtin -y 1) phie ng B in?étmylselfBikdimidmicotimdtivge EtOH was
é%@egtpaqgf Q78R §230Q4§/£€é112\§1ﬁ1 %@erﬂgq%fte and water with TEA to decrease -
6-ch[oro-N-(4-chIQro-3-(pyr|d|n-2-y1)g4henyl)fl|cor|namHe was reacted wﬁ(p .
%%H%s:{hﬁmg%@yghaaiégqﬁfﬁ agnésium Sulfate, filtered and concentrated to give
Sucert-Behyliminc-attiethylamireay | Bhdiiethy|-petifdrog, 32-diathsb hosphmino-2-

cg{g%% Yxl%ﬁ)rﬁgﬁgﬂ{@ gasTaa%ﬁEHdt% %CH.%’] ol 8@(&@&9@9%@@%@9&%&&@% acid via

urified by reverse phase HPLC to give pure
RiogaseFioto-3pyridin-2-y&pheriyihs- (mBthylsultbnamiBigfhitotinaiifgetioro--¢+-
M&W}f&@%&ﬂ)ﬁmm@]ﬂl&ﬁbniooﬁnﬂe at 0°C in_ 2*_() mL of EtOH was slowly added
AU IR kR R el P A 2 S B B i,

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 Q)
431.1 (M),

Example 186  6-(2-chloro-3-(2-methyl-6-(trifluoromethynicotinamido)phenylnicotinate
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88 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
was coupled to 45 mg 15 of lif-1,2,4-triazolc via Procedure P. The reaction

WQ,4850%888rated to dryness and purified by reverse phase HPICAY a8

4-((1H-1,2,4-triazol-1-yDmethyl)-N-(4-chloro-3-(pyridin-2-

yOphenyl)benzamide. MS (Q1)390 (Mt| 20Example 193 4-((1H-1,2 -
(pyxidingZ=y1)phenyl)benzamide WO

2006/028958PCT/1JS2005/03 1284 mg of

4-(bromomethyl)-N-(4-chIoro-3-(pyridin-ZM)e%rzl)benzamide was

coupled to 40 pi of 1H-1,2,3-triazole via Proc P. The reaction was
evaporated to dryness and purified by reverse,—.
5phaseHIPLCtoyield44(1H-1,2,3-triazo I- | F
-yl)methyl)-N-(4-chloro-3-(pyridin-2- yl)phenyl)behzamide. MS (Q1)390.
(N)” Example 194

o R BtV MRS L o 2 iyt
(éiflosomptheihigtibb (4 cbhivio BaPydeineg Ly 1P honabermearmivlpbesadlPLC to give
Sourled 19 20 mg ot 3.ardirbribydsbERyazaie MR ReRdHR.P- Nibaqr) 450

reaction was evaporated to dryness and purified by reverse phase IIPLC
®ield
N-(4-chloro-3-(pyridin-2-ypobeny1)-4-((3,5-dimethy1-1H-Pyrazol1-yOmeth
yl)benzamide. MS (QI) 417.3 (Mr. 20Example 195

44(1H-p razol-ll1gmetiI%llg-N-(4-chIoro-3-(pyridin-2-yephenyl benzamide
Example 187  N-(4-chloro-3-(5-(hydroxymethyDpyridin-2-yl)phenyl)-2-miethyl-6-

(trifluoromethyfnicotinamide

Cl

Zx
O

HO
HN

To 110 mg of methyl 6~(2-chloro-5-(2-methyl-6-(trifluoromethyl)nicotinamido)phenyl)nicotinate at

0°C in 5 mL of BtOH 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-(S-(hydroxymethyl)pyridin-2-yl)phenyl)-2-
methyl-6-(trifluoromethyDnicotinamide. MS (Q1) 422.1 D"

Example 188  N-(4-chloro-3-(5-(methylcarbamoyl)pyridin-2-yD)phenyl)-2-methy!-6-

(triflucromethyl)nicotinamide
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WO 20061028958PCIAS2005/031284 CI 70 mg of
4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phertyl)benzamide was

WEHIBRENRS 36 mg of 1H-pyrazole via Procedure P. The red&HIA4S/031284

evaporated to dryness and purified by reverse 5phase 1TPLC to yield
44(1.H-pyrazol-1-yOmethyl)-N-(4-chlano-3-(pyridin-2-ypplienyebenzamide.
MS (Q1) 389.3 (1?1)t. Exaple
N-(4-chloro-3-(pyridin-2-yl eyl yI%JIIonyImethypnlcot mide 10
Cc 1.2 g of 6-methylnicotinie acid was bn ated via Procedure N to
give 6-(bromomethyl)nicotinic acid. 75 mg of 7
4-chloro-3-(pyridin-2-yEanilille was coupled\to_87 mg of
6-(bromornerbyl)nicotinic 15 acid via Procedure 5 mg of
6-(bromomethy1)-N-(4-chloro-3-(pyridin-2- y1)phRenylMicotinamide was
reacted via Procedure 0 and purified by reverse abase 1-[PLC to yield

pure . o . o
IR (41em1085-36(R iRy Ry £y Biiratry iRt P R mide  was
WS R4) 402i{NO-Rra@dmxamplé. 197 112 mg  of  6-(2-chloro-5-(2-methyl-6-

<Né4 o h'%%&é%%&%gwgzomo 0 QMQ%%“&?M%%QM ReREARh oride

58P 05/031284 ClI
via Procedure G and purified by reverse phase HPLC to give pure N-(4-chloro-3-(5-

(methylcarbamoyl)pyridin-2-yl)phenyl)-2-methyl-6-(triftuoromethylnicotinamide. MS (Q1) 449
D"

Example 189  2-chloro-N-(4-chloro-3-(pyridin-2-yDphenyD)-4-((2,2,2-

trifluoroethylamino)methyl)benzamide.

Cl

Zx
o]

HN Gl

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. Concenirate
solvent, extract with Bthyl 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-fert-butyl 4-
methyl 2-chloroterephthalate was hydrolyzed via Procedure M. 2.5 g of 4~(fert-butoxycarbonyl)-3-
chlorobenzoic acid was was cooled to O°C in 25 mL of THF before a solution of 19.5 mL of 1M
BH,-THF complex in THF was added dropwise. The ice bath was subsequently removed and the
reaction was stirred at room temperature until reaction stalled out at ~50% complete by TLC. The
reaction is re-cooled to 0°C and another 19.5 mL of BH;-THF is added dropwise before the ice
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240 mg of 4-chloro-3-(pyridin-2-yOaniline was coupled to 207 mg of
~ 4-cyanobenzoie acid via 5 Procedure G. To 445 mg of
WO 9853 (pyridin-2-yl)pheny1)-4-cyanobenzamide antf 2 B THOGE1284
DIPEA in 10 nil, of EtOH was added 793 mg Hydroxylamine Hydrochloride
paRgsheateeitoGRE soMicaastinn waseompletelclite Edvadtavashed with 3N HCI
subsequently evaporated, extracted twice with. j Aceat :
d&ﬁ&&%ﬁﬁ*‘ qélﬁ%usgg%eéﬂjﬁa (SRl g.it‘rlrlcf scgﬁ\gcy;%&;rgg%%%%e crude%‘rgamc fayer
wasotie tewtersterl dfied Wighr dicarbenphassdtipp Landi b g e i over Magnesium Sulfate,
ﬁ:%g;ﬁ@glﬁ@ me%fmy&i%é%fﬁéyg@m@f}iyi)clﬂlt(thl—(hydroxymethyl)benzoate. 564 mg of tert-
roxycarbamimidoyl)benzamide. M 1)367. E I .
R o R PRSP A (Nt B B ok addos 665
nefeoCTHN 4 IphEsiNB-210 @ Yhgngfof NBS. Reaction was concentrated and directly purified

vga'eﬁ%\/‘@@'@(a%lﬁaﬁﬁ?éﬂggﬁ &%‘%ﬁ&i@%@hvmyg@fnymm&%mw&e?zalm’i mg of
as coolead 1o N 1L.omML O |oxXane. ni, O H was )

T RSP o5 AR e a1 Mot e pviso
vaBhovedsrs@mitied moit redotio A v si@d. atrdopredremieraeire fspzpate was
HouE The reaction Wassibsaayenily @varorRirdmatexsasied withonater2,2,2-

twice in Ethyl Acetate, dri i ' - fi
t@@ﬂ@@%@g@aﬂ@y %ﬁﬁ%ﬁ@%gﬁg MSa rrrlg%ﬁ*‘ﬂoﬁc‘ﬂ@-‘%b@fﬁﬁ?ﬂyﬂgiim was coupled

iehidrmgle(yeidine2-y(pheayl)edo¢ilyimetixytafiamividoid)berfzaseddes. G . The

CIX\MI- Z %%é}c})gg{%s( A ﬁ%@%} :bﬁgse Hg_LC Z‘co g]i-ve ure 2-chloro-N-(4-chloro-3-(pyridin-2-
YorheRSS e ﬁgggﬂ{%x rgeéen' Y pexcgyll)génz-g/mx)£. %?%/ I()Q%}- fstgglzgff

Example 190 2~chloro~N~(4-chlor0-3-(pyridin~2-yl)phenyl)—44(111ethylsulfonylmethyl)benzamide
Cl

P
@

HN Ci

3.01 g of rerr-butyl 4{bromomethyl)~2«chlorobenzoate was reacted via Procedure O to give fert-
butyl  2-chloro-4-(methylsulfonylmethyl)benzoate. 1.2 g of tert-butyl 2-chloro-4-
(methylsulfonylmethyl)benzoate was treated with 10 mL of 4N HCI in Dioxane at 45°C and
concentrated upon completion to give crude 2-chloro-4-(methylsulfonylmethyl)benzoic acid. 775
mg of 4-chloro-3-(pyridin-2-yl)aniline ~was coupled to 1 g of 2-chloro-4-
(methylsulfonylmethyl)benzoic acid via Procedure G. The crude product was purified by reverse
phase HPLC to give pure 2-chloro-N-(4-chloro-3-(pyridin-2-yDphenyl)-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 435 oD

Example 191  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(methylsulfonamido)nicotinamide
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WO 2006/028958PCT/US2005/031284 75 mL of
(4-methylpyridin-2-y1)zinc(10 bromide was reacted with 4

WOREAB32-i0odo-4- nitrobenzene via Procedure B. To 300 F%&’&SZOOS/OSHM

2-(2-chloro-5-nitrophelkyl1)4-methylpyridine in 1.5 inL of Sulfuric Acid
was slowly added 362 mg of Chraemium (Ill) Oxide and the reaction was
stirred for several hours at t grature until complete. Icewater was
added to dilute the reactiomangd th uegus layer was extracted 3 times
with Ethyl Acetate. The organic Iayerapwéfe combined, dried over
Magnesium Sulfate, filtered and concentr to give 2-(2-chloro-5- 10
nitrophenyDisonicotinic acid. 300 mg of é 2“
2-(2-chloro-5-nitropheny1l)isonicotinic acid ésﬂerlfled with 750 p.L of
4N HO in Dioxane in 10 mL of Me0I4 at 55C for 26 hours. The reaction
was concentrated and subjected to basic Workup, dried over Magnesium

§ gq‘étl%g:.l&er%d -G p(h 4C glﬁyi% %)ate ~% 1¥§/1 1cotmam1de was reacted with

0-5-nitro I)|son| met

mwms@fmmmenmsm ki @éﬁaﬁ@#@h@&%ﬂﬂi@éﬁ%ﬁ %—mneﬁtjlﬂ-lverhydro
1@@%%@&%&% Rl Obrbleduls 1N Hhdndsuat EéQdtibn Uporteomptetinn &@idss and

centrated and the ion was extracte t I t

Ewrh‘r'\ IENES ede%gaésase@%guls%nsg “fhe ore organlc %ggg%aﬁré%%%& enyl)-6-
M@;gﬂséfwwﬁwat@tmn@é@ AF(@bMBYELed to give crude methyl
2-(5-amino-2- ehlorophenyl)isonicotinate. 240 mg of methyl methyl
2-(5-amino-2-chlorophenyBisonicotinate was treated with 204 p.L of
2-methyl-6-(trifluoromethyOnicotinoyl chloride via Procedure D. To 20 100
Bngrplegthyb-((1H-1,2,4-triazol-1-ylymethyl)-N- -(4~chloro-3-(pyridin-2-yl)phenyl)benzamide
2-(2-chloro-5-(2-methy1-6-(trifluoromethyDnicotinamido)PhenyBisonieotin
ate at OC in 5 nil., of EtOH was slyvly added 135 mg of Sodium
Borohydride. The reaction was subsguently refluxed for 1 hour until
complete, quenched with wg
organic layer was dried overVtagnesh
and purified by reverse phase HI'LC ﬁlJNgl
N-(4-etdoro-3-(4-(hyclroxymethyl1)pyridin
25methyl-6-(trifluoromethyl1)nieotinamide.
200 Ar-(4-chloro-3-(pyridin- vl)pheny0-4-(methy ny atni foenz 'de WO -
2006/028958PCT1US20051031284 CI' - 0 300 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled to 270 mg of 4-nitrobenzoic
agidnyiafRr(icedure i - B201mg ofpyridin-2-yphenyl)benzamide was coupled to 45 mg

N Q‘b‘i@%&%&%@'?r@cé’&n?é‘@”@e%&%@@%%ﬂ&d@@t& &k Skt brdied by

10 nil’, of Et01-1 dded 1.3 g of Tin (U) Chloride and
552 U coRBAGof e Backi bt EOrEASH G AR oA o

FtbydADbiaterisvats (@it TEAID reduce emulsions. The organic layer

was dried over Magnesium Sulfate, filtered and concentrated to give
4-amino-N-(4-chloro-3-(pyridin-211)Phenyl)benzamide. 100 mg of
4-amino-N-(4-chloro-3- (pyridin-2-yl)phenyl)benzamide was reacted with
3R Eofoy ethanesutionylacanibrigiacsyt)-80 4th oM BAidib0Q th&@Menzamide
The reaction mixture was evaporated, subjected to basic workup

conditions and purified by reverse phase }PLC to yield
N-(4-chloro-3-(pyridin-2-yOpheny1)-4- (nethylsulfonylamide)benzamide.

MS (Q1) 402 (M.
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N-(4-chloro-3-(pyridin-2-yl)pheny11-4-(1-methylethylsu 1fonar%i§2%ag/%}é§&
ide

WO W28 mg of 4-amino-N-(4-chloro-3-(pyriclin-2-yl)phenyOBBAZam

10

15

20

was reacted with 105 uL of 20 propane-2-sulfonyl chloride and 205 pL
MBA in 500 p1 DCM. The reaction mixture was evaporated, subjected to
basic workup conditions an@purifi€e
N-(4.chloro-3-(pyridin-2-yephghy N-4
de. MS (Q1) 430 (M)+, 25Example 2
N-(4-chloro-3-(pyridin-2-yepheny1)-4- et
2006/028958PCTJUS2005/031284 1 g
4-(bromornethyl)benzoate was reacted via P ﬂggl;ire 0. 2.77 g of methyl
4- 5 (rnethylsulfonylinethypbenzoate was hydrolyZed via Procedure M. Ig
of 4-chloro-3-(pyridin-2- yl)aniline was coupled to 1.15 g of

ggv'&g(?%'ﬂ EP?L“% el{EﬁSW—%’»grﬁ&%ig~@§@dﬂ@~§ﬁ?ﬁ§%@ﬁaﬁiﬁ@M&'E’&?HEQQM% WL of

as subjected to basic workup and recrystallized with 1:1 Ratiq of ,
1@6@’@155}?@@@&1%1’&?@@@& tB’?/F@?ﬁtiOn was evaporated to dryness and purified by reverse

phrsd 4-chigrpeB-(pyidin-3eld pheay (4L aniettwisl fobmirhethitoe ridarnithpy ridin-2-
401 (Mr. I 3
y%[p}é\gﬁﬁﬁﬁﬁ%{g&z&glpﬁgﬁh@@w(4-chIoro-3-(Pyridin-2-ybphenyl)benza

mide, Cl 1-1IN /) --S-N 0-- §?

Example 194  N-(4-chloro-3 ~(pyridin-2-ylyphenyl)-4-((3,5-dimethyl-1H-pyrazol-1-
yDmethyl)benzamide

Cl

2o
O

HN

N';jf/

70 mg of 4-(bromomethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyDbenzamide was coupled to 50 mg of
3,5-dimethyl-1H-pyrazole via Procedure P. The reaction was evaporated to dryness and purified
by reverse phase HPLC to yield N-{4-chloro-3-(pyridin-2-yl)phenyl)-4-((3,5-dimethyl-1 H-pyrazol-
1-yDmethyl)benzamide. MS (Q1) 417.3 VD"

Example 195 4-((1 H-pyrazol-1-ylymethyl)-N-(4-chloro-3-(pyridin-2-yl)phenyl)benzamide
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O\ N----u _A 15 1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 646
alL of 1-(piperazin-1-ypethanone via Procedure H 75 mg of

WO 200h{07%8- (pyridin-2-ypaniline was coupled to 125 mg of X?E[U $2005/031284

acetylpiperazin-111sulfonyl)benzoic acid via Procedure G and purified by
reverse phase HPLC to yield Cl
4-(4-acetylpiperazin-l-ylsu
mide,. MS (Q1) 20499.4 ( e 204

W-(4-chloro-3-(pyridin-2-yl)pheny1) £(2-hydroxyethyl)Pipera21114
ylsullonyl)benzamide 25 WO 2006/028 CT/US2005/031284 CI \\

-chloro-3-(pyridin-2-y1)phenyl)benza

N'N\

o

70 mg of 4-(bromomethyl)-N-(4~chloro-3—(pyridin-Z-yl)phenyl}benzamide was coupled to 36 mg of
1H-pyrazole via Procedure P. The reaction was evaporated to dryness and purified by reverse
phase HPLC to yield 4~((1H—pyrazol~1~yl)methy1)-N-(4-chloro—3-(pyridin—.’l‘yl)phenyl)benzamide.
MS (Q1) 389.3 (M)". '

Example 196  N-(4-chloro-3 -(pyridin—?l~yl)pheny1)»6~(methylsulfonylme’chyl)nicotinamide

=l O
-0
AN

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-ylaniline was coupled to 87 mg of 6-(bromomethyl)nicotinic
acid via Procedure E. 145 mg of 6-(bromomethyl)-N-(4-chloro-3-(pyridin-2-
yl)phenylnicotinamide was reacted via Procedure O and purified by reverse phase HPLC to yield
pure N-(4~chloro-3-(pyridin~2—y1)pheny1)—6-(methy1sulfonyimethyi)nicotinamide. MS (Ql) 402
M)". ‘

Example 197 N—(4—ohloro-3-(pyridin-»2~y1)phenyl)~4—(N—hydroxycarbamimidoyl)benzamide
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H\10/ / NThV 1 g of 4-(chlorosulfonyl)benzoic acid was reacted with
615 uL of 2-(piperazin- -ypethanol via Procedure H. 75 mg of
WOeHH92823% (pyridin-2-yl)aniline was coupled to 125 mg of 4’?1/(%52005/031284
5hydroxypropyl)piperazin-1 -ythulfonyl)benzoic acid by Procedure G and
purified by reverse phase
HPLCtoyieldN-(4-chloro-3-(p¥

Q1)504.3 (M)+. 10Example 205
(A-fiydroxypipericlin-1-

0 414 mg of

il visoRrocedure G and
purified by reverse phase HPLC to yield
N-(4-chloro3-(pyridin-2-yfipheny1)-4-(4-hydroxypiperidin-1
-ylsulfonybbenzamide. MS (Q1) 472.3 (M)+. 90 Example 206

2N (dhaChtQrOnEnkP Y isliFidzn) PRBmytliped @, Goupled to 207 mg of 4-cyanobenzoic acid via

ch!ge]: IEP e ﬂWé&Q?'ﬁE‘g"%‘N ?EXQ&%%@)%&Q& 2-yDphenyl)-4-cyanobenzamide and 2.5 mL of
DIPEA in 10 mL of BtOH was added 793 mg Hydroxylamine Hydrochloride and heated to 60°C
until reaction was complete. The solvent was subsequently evaporated, extracted twice with water
in Ethyl Acetate, dried with Magnesium Sulfate, filtered and concentrated. The crude product was
purified by reverse phase HPLC to give pure N-(4-chloro-3-(pyridin-2-ylyphenyl}-4-(N-
hydroxycarbamimidoylybenzamide. MS (Q1) 367.4 (M)".

Example 198 N—(4-0h10r0—3-(pyridin~2~yl)pheny1)~4~(N~methoxycarbamimidoyl)benzamide

Cl

Za
(@]

HN

NH
HN

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 stirred 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)pheny1)-4-(N-methoxycarbamimidoyl)benzamide. MS (Q1) 381 (M)

Example 199 N-(4-chloro-3-(4-(hydroxymethyl)pyridin-2-yl)phenyl)-2-methyl-6-
(trifluoromethyl)nicotinamide
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- WO 2006/028958PaalS2005/031284 1 g of 4-(ehlorosulfonyObenzoic

acid was reacted with 616 aL of 2,6-dimethylmorpholine via Procedur

e H
WO2B06488F%-chloro-3-(pyridin-2-ypaniline was coupled to 155 Hg B2 0&2&4

5dimethylmorpholinosulfonyl)benzoic acid via Procedure G and purified by
reverse phase HYLC to yield
N44-chloro-3-(pyridin-2-yhghenyt)-4+(2,6-dimethylmorpholinosulfonyl)benz
amide.MS (Q1) 486.3 (M)+. 10Exam 07
N-(4-chloro-3-(pyridin-2-yl)ph&ny@-24- dimethylpiPerazin-I-
ylsonnyl)benzamide 151 g of 4-(%h|oro yObenzoic acid was reacted
with 570 mg of 2,6-dirnerhylpiperazine via P dure EL 75 mg of
4-chloro-3-(pyridin-2-ypaniiine was coupled ¢o 1}¥ mg of 4-(3,5-
dimethylpiperazin-l-ylsulfonyObenzoic acid via | ropedure G and purified
by reverse phase IIPLC to yield FF
Ar-(4-chlore-3-(pyridin-2-yl)pheny0-4-(3,5-dimethylpiperazin-1-ylsulfonyl)b
enzamide. MS (Q1) 485.4 (M)t. 20 Example 208 N-(4-chloro-3-(p
78lim2-yi) heethl paddisetihpimsia Zirgts v ngtseh sthides \WQ -chloro-2-iodo-4-
nﬁx%g%%g%%slg}%&%éET§2%@&§ﬂ%% Q@Mlgﬁé—\lﬁ@pﬁe@i’l}&methyIpyridine in 1.5
1@%@1‘9‘01‘5;@)‘;% &ﬁ&?%%%sg{%gv f‘ﬁsz;?;e)gﬂ%t glfl\pg&t?nz QIH} %%de and the reaction was
stinehli0s3r¢fay hdims 2:tyDamilioepeasre cupledtiwiated-EgwasiperaZdded to dilute the

1%{%}%@%@9&/ hi %Q&&J&s al*%gr igsRrasadvie;G.anshpurified ke VERS erph@sSRyers were

to

e
cRmREhIcHS. (ByraNEEBRCAY Y. i Ao PSS o By ) e

Kb 48Dikbheotinic acid. 300 mg of 2-(2-chloro-5-nitrophenylisonicotinic acid was
esterified with 750 pL of 4N HCI in Dioxane in 10 mL of MeOH at 55°C for 16 hours. The

reaction was concentrated and subjected to basic wotkup, dried over Magnesium Sulfate, filtered

and concentrated to give methyl 2-(2-chloro-5-nitrophenyl)isonicotinate. 259 mg of methyl 2-(2-
chloro-5-nitrophenyl)isonicotinate was treated with 200 mg of Tin () Chloride and 500 pL of HCI
in 10 mL of BtOH. 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-chlorophenyljisonicotinate
was freated with 204 pL of 2-methyl-6-(trifluoromethyl)nicotinoyl chloride via Procedure D. To
100 mg of methyl 2-(2-chloro-5-(Z-methyl-6«(triﬂuoromethyl)nico‘cinamido)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-yDphenyl)-2-
methyl-6-(trifluoromethyl)nicotinamide. MS (Q1) 422.1 (M)".

Example 200 N~(4~ohloro-3n(pyridin—%yl)phenyl)-4—(methylsulfonylamide)benzamide
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Example 209
N-(4-ehloro-3-(pyridin-2-yl)pheny1)-4-(piperazin-1-ylsulfonyl)benzarnide /0

WORING418958 of 4-(chlorosulfonyObenzoic acid was reacted Wi “10?%18?4

tert-butyl piperazine-1- carboxylate via Procedure H. 75 mg of
4-chloro-3-(pyridin-2-yl)aniline was coupled to 150 mg of 15

- 4-(4-(tert-butoxycarbanyOpjipetazi IsulfonyObenzoic acid via

Procedure G. The crude pr d%’ t ubjected to basic workup

conditions, treated with TFA to remo e Doe group and purified by

reverse phase }LC to yield

N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(pi indyisulfonyl)benzamide.

MS (Q1) 457,1 (Mr, 20 Example 210 N—§=0
N-(4-chloro-3-(pyridin-2-yl)pheriyl)-44H-(2,2,2- \
trifiuorouthyl)sulfamoyl)benzamide WO

2006/028958PCT/US2005/031284 ~(chlarasullonyht j ighid via
R S I A
Poge diird-Gh| Gko 34 pyei efnVa 4 ekt BRAGRE S B ATde (3. 2.2 b of

BHifluoreetby pasifamoyRbenzqisrasidinyCRIa ks Gradat PRI T ycompletion,
reverse phase TIPLC [

Re- (A2EHABrO- (89 R |%%§1)é%%éﬁ§/cﬁc}4‘y(iﬁ - at hgl 2%??3‘&8%??2?6’3 l‘}i%a%%@l b eredlfce
anzasioicie NS (@drjiad APe( V4 ﬁn@g@y&;ﬁﬁq@ﬁ@n Sulfate, filtered and concentrated to give
lgéﬁmg—w-'(w:cﬁﬂé?@@@yﬁtﬁ@}ﬁﬂﬁjﬁh@Wﬁdéﬂ-S ubfamay|banzeamide-G(4-Ahloro-3-
é;ég&gg&%%@nﬁ%ﬁ%ﬁ%%ug rl\elellgcletg \IVth:ng'OrTLE %tf Wf‘e%%féé%ﬁo%?pegloride and 90 uL
DIPEA in 500 pL DCM. The reaction mixture was evaporated, subjected to basic workup
conditions and purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-

(methylsulfonylamide)benzamide. MS (Q1) 402 (V).

Example 201 N~(4«chloro~3~(pyridin~2—y1)phenyl)—4—(1»methylethylsulfonamido)benzamide

Gl

s
O

HN

0
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-sulfony! chloride and 205 pL DIPEA in 500 uL DCM. The reaction mixture was
evaporated, subjected to basic workup conditions and purified by reverse phase HPLC to yield
N—(4~chioro~3-(pyridin~2~y1)pheny1)—4-(1-me’chylethylsulfonamido)benzamide. MS (Q1) 430 (V)"

Example 202 N-(4—chloro-3—(pyridin-2—y1)phenyl)~4-(methylsu1fonylmethyl)benzamide
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15 of methyl 4-amino-2-chlorobenzoate in 5 mL of HCI and 15 riaL of
AcOH at 0°C. The reaction was removed from the ice bath /%sizgés%% 1% %
0

WOH8AP 8 Hherature for 15 minutes, Simultaneously a solution

Copper 11 Chloride Dihydrate in 1 mL of water was added to a saturated
solution of sulfur dioxide gas in 10 ml. of AcOH at WC. The cooled
solution containing Copper Il Chlgyide and sulfur dioxide gas was slowly
added to the re-cooled initi pa.containing 20 Sodium Nitrite, The
reaction was warmed to ro@m temgerature and stirred until gas no longer
evolved. The reaction was filtered thrg o,'
of stirred icewatcr until a yellow-orange sh
solution was tittered thru a Buchner funnél toycollect the methyl
2-chloro-4-(chlorosulfonyObenzoate precipitate ianrgd was dried for 24

hours under vacuum. Ig of methyl 2-chloro-4-(chtorosulfonyebenzoate was
added to a solution of 2 ml, 25 of 2M solution of Ammonia in MeOH and

970 uL MBA in 5 mL MeQOH. Upon completion the WO 4
12606/0 By SR ISPOBEIBIESRA. PEACTBHW AL COREENTARY, Bltraud™ ™! ©
(Mtﬁgwﬂshﬁmw@nmmbmamrdmmﬂ withPMeginesMm Quifatesfidterebyridin-2-
PSR Uaisd Toaw s melt & sl e hamediertiZmOc. The

moylbenzeate was h drolyzed V|a Proc

%cgﬂerdd@mafesz@meﬁ?& Ip }é’lﬁﬁa‘?‘ﬁﬁvﬂb%‘"ﬁzﬁ%}’é Ratlo O?g"pmpyla"etm

eﬁkcpm@épt&ﬁ@wlm?cm@@mu@@rw.asz@@pmeﬂ)t@@mmgs@&mmmnbmmde MS

éﬁ g)d?%ﬁ;sulfamoylbenzmc acid via Procedure G. The crude product was
reverse phase 1-TPLC to yield

2-chloro-N-(4-ehloro-3-(pyridin-2-yl)phenyD-4-sulfamoylbenzamide. MS

(Q1) 422 10Example 212

N -(4 yr|cI| |d I

f % Ioro- fp§y ﬁ%) %]1_1 R £oup %Xto Itz%y%g%?ﬁmg%%{z?mde
butoxyearbonyl)plperldln -4- yOmethyDben20|c acid via Procedure 0, The
crude product was treated withc§N Ha in Dioxane, evaporated and purified
by reverse phase Rae to yeld N
15chloro-3-(pyridin-2-yfiphey0-4-(gipefdin-4-ylmethypbenzamide. MS
(Q1) 406.1 (M)11. Example 213
2-chloro-N-(4-chloro-3-(pyridin-2-yl)phe -4-(methylsulfonamido)benzar

nide\ Q1 — 0
o//SON\”JN—*{

d crashed out. The icewatar

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 646 pL of 1-(piperazin-1-yljethanone via
Procedure -H. 75 mg of 4-chloro-3-(pyridin-2-yhaniline 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-acety1piperazin—1»ylsulfonyl)~N-(4-chloro-3—(pyridin—2—yl)phenyl)benzamide. MS (Q1)
499.4 (M)".

Example 204  N-(4-chloro-3 -(pyridin-2-y1yphenyl)-4-(4-(2-hydroxyethyl)piperazin-1-
ylsulfonyl)benzamide
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C 2 HN-e 20 4.2 g of methyl 2-chloro-4-(methylsulfonamido)benzoate

was hydrolyzed via Procedure M. 1 g of 4-ch|oro-3-(pyridin7€- anili
gffﬁ?ed to 1.35 g of 2-cb|oro-4-(methylsulfonmnido)blé Eé%zg%%/ %%M

Procedure G. The crude product was purified by reverse phase HP LC to

yield 2-chloto-Y- cl

25(4-chloro-3-(pyridin-2= )-4-(methylsulfonamido)benzamide, MS

PGT/US2005/031284 Example 214

mg of 4-chloro-3-(pyridin-2-yDanilingwas coupled to 78 nig of
4-(1H-imiciazol-hypbenzoic acid via edure G The crude product was
purified by reverse phase HPLC to yield §={@- N
chIoro-3-(pyridin-2-yl)phenyl)—4-OH-im%a\c\zo]&i{li)\en@ﬁmide. MS (Q1)
375.3 (M)+, 10 Example 215
2-chloro-14(4-chloro-3-(pyridin-2-yOphenyl)-4- 2-hydrox3/-2,- ) X
hﬁe@ﬁﬁtﬁ?&&?ﬁﬂéﬂmﬁ‘j@%éﬁﬂd@ﬂ%?ﬁd with 615 3L of 2-(piperazin-1-ylethanol via
Procedure H. 75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 125 mg of 4-(4-(3-

hydroxypropyl)piperazin-1-ylsulfonyl)benzoic acid by Procedure G and purified by reverse phase
HPLC to yield N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(4-(2-hydroxyethyl)piperazin-1-

ylsulfonyl)benzamide. MS (Q1) 501.3 (M),

Example 205  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-hydroxypiperidin-1-

ylsulfonyl)benzamide

Cl

Zas
e

HN

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 506 pl of piperidin-4-ol via Procedure H.
75 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 114 mg of 4-(4-hydroxypiperidin-1-
ylsulfonyl)benzoic acid via Procedure G and purified by reverse phase HPLC to yield N-(4-chloro-
3-(pyridin-2-yl)phenyl)-4-(4-hydroxypiperidin-1-ylsulfonyl)benzamide. MS (Q1) 472.3 M)".

Example 206  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2,6-

dimethylmorpholinosulfonyl)benzamide
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'<CI\\ XOH 0 158 g of methyl 4-amino-2-chlorobenzoate was dissolved in
16 mL of Me01- , 8 mL of H20 and 8 int, of concentrated hydrochloric acid

WOANRFHen cooled to 0 nC. A solution of 3.9 g of sodiunt HItE 10 1s At

of H20 was added dropwise over 30 min. The reaction was stirred at 0 C
for an additional Ih. The cold diaZonating mixture was added to a solution
of 13.8 g of potassium eth nt in 10 mL of H20 at 50-60 C. The
reaction was heated to 65\C¢/ for2hy/andymonitored by 20 TLC until
complete, The mixture was cooled tan28DC and extracted with ethyl
acetate. The combined organic extracts e washed with brine, dried
(MgSO04), and concentrated. Purified by a g;zl_c{womatography (0-10%
ethyl acetate/hexane) to afford methyl 2-chlgrod- ©
(ethoxycarbonothioylthio)benzoate. A solufion o\f—z‘/Q g of sodium
hydroxide in 20 inL of H20 was added to 5.9 g of methyl
2-chloro-4-(ethoxycarbonothioyithio)benzoate in 40 ml., of EtOI-1 The

125 TGaL O robsIENS WRsbRAIEE 10y GeRdadarithd1 dpbRRmBtONtheholine via

mixture was gooled t 2006/028958PCT/1 0

R Seidhiod To'BHCS oy P SRSt TR Ho- Phe Saiehwas Hhered -0
damettwasiplep inorn ey Rbegroie 2cishTis BracsfEr@ b BHESH EYACH S B HHPLC to
erhl a4 HReISapiRReRZNim gt AN 48 duket6y 1 binsuliusialfcidhteethael  MS
was retluxed under nitrogen atmosphere for 3h. After concentration of the
R ture, 10 mL of 1-120 was added and the resulting mixture was
made alkaline with sodium hydrogen carbonate, and extracted with ethyl
acetate, The organic layer was washed with brine, dried (A.40.04), and

evaporated to yield methyl 2-chloro-4- mer ofpen oate. 80 nag of
e ) &M&"#&ﬁ%‘f@&‘ﬁ%‘i I?kﬁeen@@a}g% ore- y%%%errgglﬁltgbenzoate
wialPrydbeurasdto affordmethyl 2-chloro-4-(2-hydroxy-2-
methylpropylthio)benzoate.190mgofmethyl2-chloro-442-hydroxy-2- 10
methylpropylthio)benzoate was Ia}/drolyzed via Procedure M to give
2-chloro-4-(2-hydroxy-2- methylpropylthio)benzoic acid. 160 mg of

G hio)benzoic acid was reacted via
-2-methylpropylsulfonyl)benzoic
iline was coupled to 2-chioro-4-
(2-hydroxy-2- ruethylpropylsuIIonyI)benz cid via,Procedure G. The
product was purified on reverse phase
15|-|PLCtoyieIdZ-chIoro-N-(4-chIoro-3-(pyr¢ﬁ‘ﬁg3Weny1)-4-(2-1wdroxy-
2- inethylpropylsulfonyl)benzamide. MS (Q1) 479.1M)'".

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-yD)phenyl)-4-(3,5-dimethylpiperazin-1-ylsulfonyl)benzamide. MS
(Q1) 485.4 (M),

Example 208 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(4-ethylpiperazin-1-ylsulfonyl)benzamide
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Example 216

W(}(Zﬁ?-éa%gosro N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(2- hydr @2005/031284

phenylethylsulfony Obenzamide C; 0 HN-4 CI HR 150 mg o
(R)-styrene oxide was reacted with methyl 2-chloro4-mercaptobenzoate
via Procedure S to afford (R)-miethyl
2-chloro-4(2-hydroxy-2-ghe D hio)benzoate. 190 mg of
(R)-methyl2-chloto442-hydroxy-2-fhenylethylthio)benzoate was
hydrolyzed via Procedure M to givé¥%R
ehloro-4-(2-hydroxy-2-phenylethylthio oic acid. 170 mg of
(R)-2-chloro-4-(2-hydroxy-2- phenylethyithio)henz ~|_c/aC|d was reacted via
Procedure R to give (R)-2-chlore-4-(2-hygfoy-2-N
phenylethylsulfonyl)benzoic acid. 60 mg 0P4 -chloro-3-(pyridine-2-yi)aniline
was coupled to (R) 2-chloto-4-(2-17 dr oxy -2-phenylethylsulf

écx'lb %%’L'% ytfa Pracedure W The broduct was BORUHIAR, 0. ey SiSEedure

hase |
H(R)-Zxhiggo- R}C_(&_—eh @‘m:%g;(ﬁyﬁ@ﬁ-,y@%mﬁem) 4;(((2319,({ to  4-(4-ethylpiperazin-1-

v &ﬁ#@&y&&tﬁwwé@w@bmme bMSv 64 pimdd RPN )b y IMEOV-(4-chloro-
00 O 8 2 05/ 03128

“eH B'r n& oro (]Bf/rﬁéun ggﬁy%(g)ﬁ% %Mi/ 2-phenyleth

ylsulfonyl)benzamlde CI HOHO \/ S 0- 1\

Example 209  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(piperazin-1-ylsulfonyl)benzamide

Cl

Z
O

HN

7\
OﬁggN\ﬂ/NH

1 g of 4-(chlorosulfonyl)benzoic acid was reacted with 931 mg of fert-butyl piperazine-1-
carboxylate via Procedure H. 75 mg of 4-chloro-3~(pyridin-2-yl)aniline was coupled to 150 mg of
4-(4-(tert-butoxycarbonyl)piperazin-1-ylsulfonyl)benzoic acid via Procedure G. The crude product
was subjected to basic workup conditions, treated with TFA to remove the Boc group and purified
by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yljphenyl)-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-

triffuoroethyl)sulfamoyl)benzamide
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0 119 mg of (8)-styrene oxide was reacted with methyl
2-chloro-4-mercaprobenzoate via Procedure S to afford (5)-meth

WOZPRIBYA- (2-hydroxy-2-phenyle, thylthio)benzoate. 230 rrf@%fUSZXOS/OﬁzM

(8)-methy1-2- 10 chloro-4-(2-hydroxy-2-phenylethylthio)benzoate was
hydrolyzed via Procedure M to give (S)-2-

thyghlo)benzom acid was reacted via
Procedure R to give (S)-2- ch oro-4+(R=¥/droxy-2-

phenylethylsulfonyphenzoic acid. 60 mg;e 4 chloro-3-(pyridine-2-ypaniline
was coupled to (5)- 2-cthloro-4-(2-hydraxy-2-phen Igthylsulfanyebenzmc

acid via Procedure G. The product was 15prifled‘en reverse phase 'PLC

to yield (8)-2-chloro-N-(4-chloro-3-(pyridif¥2tyDpheny1)-4-(2-
hydroxy-2-phenylethylsulfonyl)benzamide. MS (Q1) 527 0 (M)+,

Example 218
L(RpDéchhbrrssnifonsditenzis-gpigrithn I9agiep MatiyA00 A 2o e 8 ibHsmpikenaaHne vie

PYcJe)edagbﬁn Zﬁimgeo@u ht A INGkidin DA MGIRY (R)-RsapyiEReIDISe WASN-(2,2,2-
tfé%bete é:neth 2 chloro-4- mgrcae%tob@ adte Vi Pr cedure S .to

$ta° SIS ks ropy thio BERSOS ereX?gen}?hasef HPLC to
y(Rc)z%ﬁ@ﬂhjdr%mmmﬁyhmm@ﬁ@ﬁ?tﬂﬁdjﬁbwm&w&@mﬂbbwzwdﬂa MS
pr@ﬁgd M to give (R)-2- WO 2006/028958PCT/US2005/031284
chioro-4-(2- -hydroxypropylthio)benzoicacid.403mgof(R)-2-chloro-4-(2-
hydroxypropylthio)benzoic acid was reacted via Procedure R to give
(R)-2-chloro-4-(2- hydroxypropylsulfonyObenzoic acid. 298 mg of

ﬁ'a%mg@f 3-(RVsigine R Y ARIE WaRiE QURIBELAQD-4-sulfamoy benzamide

Gl

2o
O

HN Cl

Z8-NH,
Y

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 2
solution of 460 mg of Copper I Chloride Dihiydrate in 1 mL of water was added to a saturated
solution of sulfur dioxide gas in 10 mL of AcOH at 6°C. The cooled solution containing Copper I
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 uL DIPEA in 5 mL MeOH. Upon completion the
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(R)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid via Procedure G.
The product was purified 50n reverse phase HPLC to yield
WO(??P 02 70ro-N- -(4-chloro-3-(pyridin-2-Apheny1)-4-(2- PCT/US2005/031284
hydroxypropylsulfonyebenzamide. MS (Q1) 465.1 (M)ll. ~ Example 219
refbSnod -G BRNE{daatalosaractaay tidisy- 2rivil )2 henydl et Behyiey aixedr oyl 36 fmasivm
S‘%aﬁbr%ﬁ merlc%enﬁg) ateg of S %QPH% (ﬁl%ro %SI%QIIQ #@e%%%gevu’% %Fgﬂllxethyl

ca enzoa V|a ure 15 S to afford (3
-QBMM@M@%WWR%rWItWéW&%&é By ol to Shld erude’ 2-horo-
%@d&%ﬂaﬂﬁ &bdlor@ﬁéﬁgﬁwmy@aqugam@)@gmaﬁagmsmmmmadgwacmde

rocedur to X thio)benzoic
e S S T b

pm Rfﬁb@d@relﬁidtdgh}e“(@}@ @ﬂm&@wﬂmwwmﬁwwe M3
ggj@,gﬂg of 4-chloro-3-(pyridine-2-yDaniline was coupled to
5 -2-chloro-4-(2-hydroxypropylsulfonyl)benzoic 20acid via Procedure G.,
The product was purified on reverse phase HE'LC to yield (3)-2-chloro-N-
(4-chloro-3-(pyridin-2-yl)pheny1)-4-(2-hydroxyProPylsulfonyillbenzamicie.
E%ﬁ;(l@%?f'(s%f QM) oﬁ?sﬁ@ﬂlﬁxg% Dphenyl)-4-(piperidin-4-ylmethyl)benzamide
(R)-N-(4-chloro-3-(pyridm-2-yl)pheny1)-4-(2-hydroxypropylsulfonyl)benza
mide 25 AN WO 206/02 (J 52005/1131284 100 mg of
(R)-propylene oxide was ¢eag @ methyl 4-merca tobenzoate via
ir 2-pydroxypropylthio)benzoate.169

mg of (R)-methyl4-(2-

“NH

75 mg of 4-chloro-3-(pyridin-2-yDaniline was coupled to 125 mg of 4-~((1-(tert-
butoxycarbonyl)piperidin-4-ylymethyl)benzoic acid via Procedure G. The crude product was
treated with 4N HCI in Dioxane, evaporated and purified by reverse phase HPLC to yield N-(4~
chloro-3-(pyridin-2-yl)phenyl)-4-(piperidin-4-ylmethyl)benzamide. MS (QI) 406.1 (M),

Bxample 213 2-chloro-N-(4-chloro-3-(pytidin-2-yl)phenyl)-4-(methylsulfonamido)benzamide

Cl

HN;§§—

4.2 g of methyl 2-chloro-4-(methylsulfonamido)benzoate was hydrolyzed via Procedure M. 1 g of
4-chloro-3-(pyridin-2-yD)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 YR
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hydroxypropylthio)benzoate was reacted via Procedure R to give
(R)-methyl 4-(2- 5 hydroxypropylsulfonyObenzoate. 179 mg of (R)-methyl

WQRP96(98AR8xy propylsulfonyObenzoate was hydrolyzed via BtdeEeRIPe {6+

give (R)-4-(2-hyciroxypropyisulfouyl)benzoic acid. 45 rag of 4-
chloro-3-(pyridine-2-ypaniline was coupled to

(R)-4-(2-hydroxypro Q oic a Proc G Th
W&C%Mas}ﬁé%iﬁg%w% @vgfxls(é 1;élse g%_%}?om)}lle Flg oro -3-
(pyridin-2-yl)pheny1)-4-(2- hydroxypropylsuIfonyl)benzamlde MS (QL)
431.2 (M)+. 10 15150 mg of (3)-prapylene oxide was reacted with methyl
[ afford (SP-methyl
g gf (3)-methyl 442-
#a Procedure R to give

4-(2-hydroxypropylsulforwl)benzoate was Rydrolyzed via Procedure M to
give (8)-4-(2-hydroxypropylsulfonyl)benzoic acigl. 45 mg of 4- 20
chloro-3-(pyridine-2-ypaniline was coupled to 4\
(8)-4-(2-hydroxypropylsulfonyl)benzoic acid via ®rocedure G. The product
was purlfled on reverse phase TIPLC to yield (S)-N-(4-chloro-3-

% é}- B?QT/]:) %%%")‘ﬁn@g‘%ﬁwwgﬁ%ﬁﬂy@wﬁ‘?ﬂg@m%ﬂ Mdazol- 1-yD)benzoic

431.
mwﬁw@rep%d.ﬁhz %(Hﬁ‘eﬂyi‘}oﬂ YpyRtifies Pretsyie Gl TReR Jamfyd A-¢-
S10NQ-2006{0239pRRATIUS200ERI1 b EkahigofMS (Q1) 375.3 (M)".
3-(bromomethyl)pyridine hydrobromide was reacted with methyl
4-mercaptobenzoate via Procedure Q to afford methyl
4-(pyridin-3-ylmethylthio)henzoate. 980 mg of methyl 4-(pyridin-3-
yimsthyithio) @Qﬁm@lz@m@m@ap@wia PrograiipR 1agiverethyl
4-(pyridirr3- yIm Isu zoate 760 mg of methyl
4-(pyridin-3- er onyﬁbeneznozg% was hydrolyzed via Procedure M to
give 4-(pyridin-3- ylmerhylsulfonyﬁenzmc acid. 60 mg of 4-
chloro-3-(pyridin-2-yl)aniling wg A Jled to
4-(pyridin-3-ylmethylsulfon igovia Procedure G. The product
was purified on reverse phase HPLCtoW
10yl)pheny1)-4-(pyridiu-3-ylmethylsolfony
Example 223 N-(4-chloro-3-(pyridit-2-yl)
yebonzamide CI 15 /So

—

8 g of methy! 4-amino-2-chlorobenzoate was dissolved in 16 mL of MeOH, 8 mL of H,0 and 8 mL
of concentrated hydrochloric acid and was then cooled to 0 "C. A solution of 3.9 g of sodium
nitrite in 15 mL of H,O was added dropwise over 30 min. The reaction was stirred at 0 °C for an
additional 1h, The cold diazonating mixture was added to a solution of 13.8 g of potassium ethyl
xanthate in 10 mL of H,O at 50~60 °C. The reaction was heated to 65 °C for 2h and monitored by
TLC until complete. The mixture was cooled to 25 °C and extracted with ethyl acetate. The
combined organic extracts were washed with brine, dried (MgSQ,), and concentrated. Purified by
silica gel chromatography (0-10% ethyl acetate/hexane) to afford methyl 2-chloro-4-
(ethoxycarbonothioylthio)benzoate. A solution of 2.6 g of sodium hydroxide in 20 mL of HyO 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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[) 1 g of 2-(bromomethyl)pyridine hydrobromide was reacted with methyl
4-mercaptobenzoate via Procedure Q to afford methyl

WOLMRINE2-yImethylthio)benzoare. 500 mg of methyl 4-(p§fd{HS3205/031284

ylmothylthio)benzoate was reacted via Procedure R to give methyl

2 I dinnZe 20 Yimethylay fomy Qb@ﬂ?l?{eﬁtﬁcﬁ%@ gotifi MetMHered and washed with

4- din-2-yl I If b h P d Mt
B nehsuionbaiecal vgs I a)ged e BRseENRi

ndhlof 5% (pyfidin-Z-iioastitine was colustddueler nitrogen atmosphere for 3h.  After

ArtByrigin: Zinmestavipulianvibenzaic @1‘3}@@1 1343 rﬁ?&ﬁd%ﬂl %F%lﬁf@%ﬁhﬁ was
was purlfled on reyers ;ﬁhase HPLC to yield N- é:hlo a-3- rd| -2-

YAfBeiRY - A by Pl R ARETH I URBHG B AR (. e
1836r W W%%&%T/&@Qm&emZWEmm@esz yleid methyl 2-chloro-4-

r&%&gméﬂ%aeoxowy@lwwamy{énph&qr@e 3V&Eyr1@aecgayumemégg@nmmm 4-

5 g of 2-bromoacetamide was reacted Wlth et
merRErebsptelRnz Shte VIR BABER dure Qo affdH ! 2chioros- (2-hydroxy-2-
eiZApntinidxdyoecaethylthio)beri®fate. 186 g of methysthyl 2-chloro-4~(2-hydroxy-2-

me&@@%}iﬂ D9 9&&8&@%@%&@ W@w@%@&@ MaP g%eétmo?s 109MRroxy-2-

-amino-2-oxoeth nylgbenzoate g of meth

el lgiong s Bssathgtif %eﬁ%a ‘fé%a@ﬂkjﬁ%ﬁﬁelae\)%}{ﬁ%@é‘a%‘ﬁ?w acid
wasghetdilida ptbantirorR2tox0et bylduifohyd)neineoic acithy ibCpnirgldfayl)benzoic acid.

@Chlorq’ 3;(pyridin- gp l@?l%ﬁngo%lsedc& led to  2-chloro-4- (2-hydroxy-2-

J-amine- -2-oxoethy sulfonyhbenzmc acid via Procedure U. The product
WHBWI@H@HW&?@F@@ |5ﬁ§§’éal':pf'?f_@uf5 (]}leI(rJr he product was purified on reverse phase

(&amantQ oxoetylgulfony2)eNetd-ThilnthicBe(pypgidiR-2 -y 1) phenyl)-4-(2-hydroxy-2-

DAL Uiy, e

IaydroxypropylsuIfonyl)benzamlde 20

Example 216 (R)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxy-2-
phenylethylsulfonyl)benzamide
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-yljaniline was coupled to (R)-
2-chloro-4-(2-hydroxy-2-phenylethylsulfonyl)benzoic acid via Procedure G, The product was
purified on reverse phase HPLC to yield (R)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxy-2-phenylethylsulfonyl)benzamide. MS (Q1) 527.2 (M)".
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2 a of 2-chloro-4-fluorobenzonitriie was reacted with
1-mercapto-2-propanol via Procedure Q to afford
WOREI§162803K 2-hy droxypropylthio)benzonittile. 2.5 g of 2-chldYgTAl§2005/031284
hydroxypropylthio)benzonitrile was reacted via Procedure T to give
2-chloro-4-(2- hydroxypropylthio)benzoic acid. 2.1 g of
2-chloro-4-(2-byciroxypronylthio)benzoie acid was reacted via Procedure
R to give 2-chloro-4-(2-hydroxypropyisulfonyl)benzoic acid. 70 mg of 4-
BEW@p2006/02805.8R6: 3 A8 200008 (i 8dichI0pbeds(pyrdiny 2ypahitieny lead-
coupled to Zs-&rfil)gr B%;&%—hxdroxypropylsulfoayl)benzoic acid via Procedure
G. The produc wa puri ied on reverse phase FIPLC to yield
5 2-chloro-N-(4-chloro3-(pyridin-2-yl)pheny1)-4-(2-hydroxypropylsulfonyl)be
nzamide. MS (Q1) 465.2 (M) 5d&Example 226
N-(4-ohloro-3-(pyridin-2-ytphenytid-(2-hydroxypropylsulfonyl)-2-
methylbenzamide C1 1082 ofomg-Z-methbeenzonitrile was reacted
with 1-mercapto-2-propanol via Pregedure € to afford
4-(2-hydroxyproPylthio)-2-methylbenzojrity
4-(2-hydroxypropyithio)-2- methylbenzopityil Rvas/feacted via Procedure T
to give 4-(2-hydroxypropy1thio)-2-methylbenZoic acid. 1.0 g of
4-(24hydroxypropylthio)-2-methylbenzoi8 awid was reacted via Procedure
R to give 15 4-(2-hydroxypropylsulfonyl)-2-methylbenzoic acid. 100 mg
of 4-chloro-3-(pyridin-2- ypaniline was coupled to .
W%%yﬁ@@ﬁ?@&?@éﬁ&%1%?%8%@%%@?&W‘WH’WB@E‘E}W@@HFWQCGMG 5
Broguetwas-piyifiedion-repaiseahasediRboy ithigidtdzoate. 230 mg of (S)-methyl-2-
N(4-chlqrp-3- idin-2- enyl)-4- - . : .
o R GORroRy LI S b BVl TR s ©
@mmdp[é»mxy-}phenylethylthio)benzoic acid. 180 mg of (§)-2-chloro-4-(2-hydroxy-2-
Mf(\ﬂré@dﬂ{@ﬂﬁo%é&\éfﬁlf?i&wwh@a@)ﬁa(ﬁﬂyw&zgmpﬂﬁﬂ|f®%¥@bm?ﬁmiﬁiﬁimxy—2-
-fluorobenzonitr S In..Proc £ t
SRR AR St ond T 26 e P et ©
bﬁm@m@mm%m@m@h@mmﬁb@)m@i@g@@di@igrocedure G. The product was
15  purified on reverse phase HPLC to yield (S)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-
hydroxy-2-phenylethylsulfonyl)benzamide. MS (Q1) 527.0 (M)",

Example 218  (R)-2-chioro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxypropylsulfonyl)-
20 benzamide
Cl

/
N 0
HN Ct

H

Q
//S_‘>

\
%

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)-
25 methyl-2-chloro-4-(2-hydroxypropylthio)benzoate was hydrolyzed via Procedure M to give (R)-2-
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WO 2006/028958PCT1US2005/031284 Procedure T to give

4-(2-hydroxyethylthio)benzoic acid. 1.0 g of 4-(2-hydroxyet (}/Ithlo)benzmc
WA eacted via Procedure R to give T/US2005/031284

4-(2-hydroxyethylsulfonyl)benzoic acid. 80 mg of 4-

cﬁf%wrﬁ(%ﬁpmﬂjﬁrﬁpyﬁmﬂyaﬁowas %upged to 403 | mg Ort; (R)-2-chloro-4-(2-
4-(2-hydroxyethvlsulfonyObenzoic aci V|a roc ur T Chlo

P'nb?ﬁ%?é?sél hat® I—fﬁ&% |eId chI%rf)iOS gfﬁﬁ S hatoro-4-2-
hﬁwmmsm(rzdmmwmylwwm%éﬂwamfaém@wﬂlmm (1, coupled to

(E))—(?-Qﬂ o % §~hydroxypropy}su1’fo l)benzow acid via Procedure G. The product was purified

4-(2-(1H-imidazo pethylsul 4- chlor r d

PO FRERST)HRKS nﬁﬁi Go 4 6‘6 “\é‘ﬁ(&%xy’é %ée lcl)%l%rzlg phenyl)-4-C-
eetgsopdsPiforgihsreaRitt. W@d@llﬂﬁ 5(M)". .
hydroxyethylsulfonyObenzonitrile. 3.0 g of triphonylphosphine 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
Bliawrd 10 Wenm-thiroen (erhperdt(raidinel stpbehfdrdH2-Thdraxirtorlawieny)-
diluted with qichloromethane, washed with H20, dried (Mg804) and
evaporated. Purified by silica gel chromatography (0-70% ethyl
acetate/hexane) to afford 4-(2- 20 bromoethylsulfonypbenzonitrile. 250 mg
of 4-(2-bromoethylsulfonyebenzoﬁ trile was used in Procedure P with

mg of 4-chloro-3- (pyrldln -2-Y1)anilinc wa
4-(2-(1H-imidazol-1-yDethylsulfonyebenzoi
product was 25purified on reverse phase HPJ,i: o yield
4-(2-(1H-imidazol-1-ypethylsulfony1)-N-(4- c%lcﬂro 3-
(pyridin-2-yOphenyl)benzamide. MS (Q1) 467.1 (Mr.  Example 229

4-(2-(1H-pyrazol-1-yDethylsuffonyl)-N-(4-chlora-3-(pyridin-2-
%9@@%@&95@@@3%@@ g EssteeTER W%%é %ﬂf@gffg‘g%oate 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 (5)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid. 70 mg of
4-chloro-3-(pyridine-2-yl)aniline was coupled to (S)-2-chloro-4-(2-hydroxypropylsulfonyl)benzoic
acid via Procedure G. The product was purified on reverse phase HPLC to yield (S)—Z-ohlbro~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
/
\ R \7 o
HN
HO
43“)
%
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250 mg of 4-(2-bromoethylsulfonyl)benzonitrile was used in Procedure P
with pyrazole to yield 4- (2-(1H-pyrazo le-1-y DethylsulfonylThenzonitrile.
WO EPA-(2-(1H-pyrazole-1- ypethylsulfonyObenzonitrifd WA ¥R e
via Procedure T to give 4-(2-(1H-pyrazole-1- yDethyisulfonyObenzoic

acid, 75 mg of 4 chloro-3-(pyridin-2- yl)aniline was coupled to 4- (2-

lgp &eth}{l&u 'I\II%Q }/(%begl Zwol %%é% rlx?errt?zc nzoafe vxa Procedure S to
on reverse p ase 18

aﬂ@-(ll&ﬁby&*ﬂbdﬁrﬁrﬁem%smmiwwt@re ?ﬁé‘pyrfmn xf  (R)y-methyl  4-2-
Hélfe Meas(QLad6d - %(&14ﬁoa&x§&ampl%2?g@ve (R)-methyl 4-(2-

N é%gl%}{ogﬁg%) Z?ﬂ)% g hlf?g}éé %%tg%?y&—lllydg&g%?gp% suifonyl)benzoate was
W4@MMWMWdﬁiﬂﬂ@ehmgamayﬁﬁulﬁmﬁémme@aw% 45 mg of 4-
&199@%{%&%@2@5@)591}{{@%% oouoled to (R b (2~hydroxypropylsulfonyl)benzozc acid via
4-(2-(4-mothyl- 1H imjdazole-1-ybethylsul ony%lb ?%%é”e BZ%r&gé{{f hloro-3
RSPty P RHA BY PER EARETR R SR WL el ehioro-
(paifinabeipirenitd-Ghhe dof@ ptdpmietiiviy Dbenzamide. MS (Q1) 431.2 oD
201H-hnidazole-1-yDethylsulfonyl)betizoic acid, 70 mg of
4-chloro-3-(pyridin-2-ypaniline was coupled to ‘
4-(2-(4-methyl-1H-irnidazole-1- ypethylsulfonyl)benzoic acid via Procedure

xahple JroduSi-Wes-glsified jonideveydpiphgse- 2Pl @ g yietgisulfonybenzamide
N-(4-chloro-3-(pyridin-2-y1)phenyd)-4-(2-(4-methyl-1.8-imidazol-1-

ypethylsulfonyObenzamlde (Q1B481.0 (MY. 25 WO
2006/028958PCUU82005/ mple 231
nyl) -4

N-(4-chloro-3-(pyridin-2- yl)phe -methyl-1H-1,2,4-triazol-1-
yDethylsulfonyl)benzamide.

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)-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-yDaniline 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-ylphenyl)-4-(2-hydroxypropylsulfonyl)benzamide. MS (Q1) 431.3 (M)".

Bxample 222 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(pyridin-3-yimethylsulfonyl)benzamide
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Cl ;tizzy' 0-"Sk 0 To a stirred suspension of 10 g of thiosemicarbazide in
100 itiL oftyr dine was slowly added 7 8 ml of acetyl chloride at 0 C. The

WQ2Mparstte was maintained throughout the addition (0- 4 &M FREREEHEEH

mixture was allowed to warm to room temperature and stirred for 16 h. 10
Evaporation gave 1l-acetyl thiosemicarbazide. The crude 1l-acetyl
thiosemicarbazide was disgetved 0 mL of MeOH and 12 g of sodium
methoxide, and was refluxed for 4 TI}? solvent was removed and the
residue was dissolved in 020, then agidified to pH 2 by the addition of IN
14C1. The resulting solid was filtered ang-w j@mth H20 to give

-32

3-methyl-1,2,4-triazole-5-thiol. 1 g of 3-m 2.4Mtiazole-5-thiol was

added to a solution of 61 mg of sodium nitritg i3 ml of 15 nitric acid and

6 mL of H20 at 0 C. The reaction mixture \Wa$, stirred for Ih at 0 C, and

basified with saturated sodium carbonate and concentrated. The residue

was dissolved with MeOH and filtered. The filtrate was evaporated to give .

BewfeiHprompnpthilpplie 30y frepomideow tsrarmrst s ey hrateresiarmzoate via

Was se6 (9 Rraeesime B yitad-nethsthy ki tdsiagele 480\l d nethyl 4-(pyridin-3-
-(3-methy1-11?-1,2 4-triazole-1-yDethylsulfony|)benzonitrile. mgof ...

gﬂ%@‘?ﬁ%ﬁg‘fﬁfﬁ-%1,é?ﬁﬁ?§1zgé-f§§gé§fﬁl§?su on%)e b&nzonitri eyq Wa%(pyrldm 3

yeesthzulfonPioueduce T 160gime o{2m@hiriethipliridip-3-ylmethylsulfonylbenzoate  was
@ﬁ}'f%@%@i@ﬂ&%&%@)ﬁ)ﬁ'tﬂfI%mé')hWﬁi%@i-%Q}ethyls@@)m@ﬁzoic acid. 60 mg of 4-
-chloro-3-(pyriclin-2-ylaniline was coupled tg, , . .

SR 5 A M) YA A i eI e scid v

Proesofe GhéliredprodacpwisporifivewmieediSe@hageld MRE-Chiorgie(gyridin-2-

- Chloras 3+ (ayrdins ; A{2163-Me -1,34+triazol-1-
e S B 257

N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(3-hydroxypropylsulfonyl)benzamide
WO 20061028958PC17E82005/031284 CI

Example 223 N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(pyridin-2-ylmethylsulfonyl)benzamide

Cl

Z
O

HN
7 N\
=N
o¢§(\)
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-
yimethylsulfonyl)benzoate. 470 mg of methyl 4-(pyridin-2-yimethylsulfonyl)benzoate was
hydrolyzed via Procedure M to give 4-(pyridin-2-ylmethylsulfonyl)benzoic acid. 70 mg of 4-
chloro-3-(pyridin-2-yDaniline 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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WOijropanol to afford 4-(3- hydroxypropylthio)benzonitrile. 1 8 d/_8

5 g of 4-fluorobenzonitrile was used in Procedure Q with 3-mercapto-1

5/031284
0 give

f%?ﬁxypropylth|o)benzcm|trlle was reacted via 5 Proce
4-(3-hydroxypropylthio)benzoic acid. 1.2 g of 4-(3-
hydroxypropylthio)benzoie acid was reacted via Procedure R to give 44,3-
Eﬁg)ﬁ?}{o’é\ﬂrolﬂy?“'ﬁo )b%‘e Fsﬁf' j %ro»?: (pyridin-2-yl)phenyl)benzamide
oro 3 (pyrl n anl e Was"( oupI
(3- hydroxypropylsuIIonyI)ben20|c acid via Procedure G. The product was
purified on reverse phase 1-1PLtC to yield

pheny=4-(3-hydroxypropylsulfonyl)benzamide.

N-(4-chloro-3- (pyrldln 211)peny1) A ?methoxyethylsuIfonyl)benzamide

Ct 15 A mixture of 500 mg of me;thyl 4-me rcaptobenzoate 1,6 g of

i Irf tm{l ther and 329 mg of
tetrabutylammonium |od|de in 10 ml, of ace was$ refluxed for 16 h. The
reaction mixture was diluted with ethyl acBtate, washed with H20 and 20
concentrated. Purified by silica gel chromatography (0-50% ethyl acetate/
hexane) to yield 4-(2- methoxyethylthio)benzoate. 240 mg of

24-(xfRdnorpethyitic)peneae e Tt arrRap PRRRIt SRR oG Q to afford
ikt m@iﬁ%ﬁ(@ﬁ]&tﬁbﬂﬁoﬁbﬁammﬂ% 2X200mM@efity! 4-(2-amino-2-oxoethylthio)benzoate
4-(2-me thylaulfonyObenzoate h dro zed 04,
"iﬁ%ﬁ”&aﬁt‘t ‘Fna ?ﬁ%‘%}% s)l{ﬁfgny % zio%aéu n%%’ OXO@X}% RIRSFHMEMLO 1 g o
IMWP%@(MthMﬂHH@WH@IE@@BIé’ﬁstéiydmlyzed via Procedure M to give 4-(2-

k- QJSEIEWQIHML yHanyhenzoisaeld via-JMEo-3-(pyridin-2-ylaniline was coupled
2006/028958PC17 §§oo /031284 Proc%plure G, '@e,&odu Lgém S < purified on
PiErEs ?’e%?gg%ﬁ B ¥R (Iffceﬁ]loro 3-(pyridin- P

ryPrpRenylidsd-(2Phéth mthyn@mfoﬁyz)bm@mmmwsmmm@}gm -3-(pyridin-2-
yhphenylbenzamide, MS (Q1) 430.2 (M),

Example 225  2-chloro~-N-(4-chloro-3- (pyrxdm—Z»yl)phenyD -4-(2-
hydroxypropylsulfonylybenzamide

2 g of 2-chloro-4-fluorobenzonitrile was reacted with l-mercapto-2-propanol via Procedure Q to
afford  2-chloro-4-(2-hydroxypropylthio)benzonitrile. 2.5 g of  2-chloro-4-(2-
hydroxypropylthio)benzonitrile was reacted via Procedure T to give 2-chloro-4-(2-
hydroxypropylthio)benzoic acid. 2.1 g of 2-chloro-4-(2-hydroxypropylthio)benzoic acid was
reacted via Procedure R to give 2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid. 70 mg of 4-
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5Example 234
N-(4-chloro-3-(pyridin-2-yl)phenyl)-4- (propylsulfonyl)benzamlde Cl 1%3%

WOLHMGH8HENzonitrile was used in Procedure Q with 1-propAetHiB s/ st
4- 10 (propylthio)benzonitrile. 860 mg of 4-(propylthio)benzonitrile was

cma&m@yﬂalﬁ;mﬂmm@ewf gb@wd(woapaﬂtbﬂ@)b@:@immdw@ﬂmmfenmia acid
4 Nnzoig acid wa cted via Proce

VE-(bropy SLﬁ) o%@ er81zo€|’c‘fv 2d 80 i re‘fezfec%ﬁ%sr%%} pyn r%\%/%%%ﬁ |"nNe(4 ~chlore-
3ysi&oipibobemd)- ﬁﬁﬁo@;ﬁmmpb@f%i&bwm PR ERALIESE Mhe

product was purified on reverse phase HPLC to yield
N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(propylsulfonyl)benzamide. MS

(Q1) 415.0 (M)+, 15 Example 235

ERagtplo 23NN - (H-chibtor@3(myridin- 2 iyptie Ay o(2gdroxypropylsulfonyl)-2-
nibvdiexyatylsulfonyl)benzarnide 4 g of 2-chioro-4-fluorobenzonitrile was
used in Procedure Q with 2-mercaptoethanol to afford 2-
chloro-4-(2-hydroxyethylthio)benzonitrile. 1 g of

zoic acid. | g of 2-chloro-4-(2-
eagied via Procedure R to yield
< /031284

25hydroxyethylthio)benzoic\s 3
2-chloro-4-(2- WO 2006/028958PC
hydroxyethylsulfonypbenzoic acid. 50 o@
4-chloro-3-(pyridin-2-yl)aniline was coupled Oer“
chloro-4-(2-hydroxyethylsulfonyl)benzoic acigbvia Procedure G. The

product was purified on reverse phase }PL : t@ yield

2-chloro- N -(4-chloro-3-(pyridin2-y1)phellyl.)-4-(2-
hydrox Isulfoy\f benzarnide. MS sngt 1.0(M)*

2 g of 4 rom Z-meth enzonitrile was react ~mercapto-2-propanol via Procedure Q to
afford 4—(2-hydroxypropylthlo)—z-methylbenzomtrﬂe. 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-
yl)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 (M)".

Example 227  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-hydroxyethylsulfonyl)benzamide
Ct

HN—4

oH
0]

AN\
o=

5 g of 4-fluorobenzonitrile was used in Procedure Q with 2-mercaptoethanol to afford 4-(2-

hydroxyethylthio)benzoniirile. 900 mg of 4-(2-hydroxyethylthio)benzonitrile was reacted via
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Example 236 2-c1tloro-N-(4-chloro-3-(pyridin-2-y9phel1ly1)4-(3-
Xdr%(bygpropylsuIfonyObenzamide RN-(I__/OHO--b4
O8HR3333 -fluorobenzonitrile was used in Procedure Qw
3-mercapto-1-propanol to afford '
Pibekitos OF 4o Bivwy ¢H@xyppiromethit) barzoriitibeid g 312 -ghfotd24aygroxyethylthio)benzoic

a WA wrilewas fe: A RIRssoYRTe sive o i
DAY S AN 2o

( of . iy
et B Y RTBREOBYRN BB ot el WADTE o BhsEaurad Ve
piocydete G- Chilernmodi@-ydponsipt opytsuilfe pidb aftidicagidd 26(frgiofod3-(pyridin-2-
0ro=3r (RYrciN-2- ii led.t 0 (VD
y%%ﬁ@???(%ﬁé@%%@ﬁﬂ%gﬁ%%ﬁE\g%%zg:% 7;/?61( P)rocedure G. The
product was purified on reverse phase ITPLC. to yield
2-chloro-N-(4-chloro3-(pyridin-2-yl)pheny1)-4-(3-hydroxypropylsulfonyObe

zamide, M + e,237 e

iR e ST pohelen b Rt o
YDPBEIZBIBBPC T/US2005/031284 7.3 g of
4-(3-hydroxypropylthio)benzonitrile was reacted via Procedure B. to yield
4-(3- hydroxypropylsulfonypbenzonitrile. 1.9 g of NBS was added to a
solution of 2 g of 4-(3- hydroxypropylsulfonyObenz,onitrile and 2.8 g of
triphenylphosphine in 10 mL of'dichloromethane at 0 C. The reaction
mixture was stirred at O - \The mixture was diluted with
5dichloromethane, washed- 20, gried (MgSO4) and evaporated.
Purified by silica gel chromatography(10-70% ethyl acetate/hexane) to

afford 4-(3-bromopropylsulfonyObenzopitrite. 300 mg of
4-(3-bromopropylsulfonybbenzonitrile reiaj?%e@ Procedure T to give
S

1
© 6]

Ig](,olt US2005/031284

4 g of 4-(2-hydroxyethylthio)benzonitrile was reacted via Procedure R to yield 4-(2-
hydroxyethylsulfonyl)benzonitrile. 3.0 g of triphenylphosphine was added to a solution of 2 g of
4-(2-hydroxyethylsulfonyl)benzonitrile and 4.7 g of carbon tetrabromide in dichloromethane at 0
°C. The reaction mixture was allowed to warm to room temperature and stirred for 1h. The
mixture was diluted with dichloromethane, washed with H0, dried (MgS0,) and evaporated.
Purified by silica gel chromatography (0-70% ethyl acetate/hexane) to afford 4-(2-
bromosthylsulfony)benzonitrile. 250 mg of 4-(2-bromoethylsulfonyl)benzonitrile Was used in
Procedure P with imidazole to give 4-(2-(1H-imidazol-1-yDethylsulfonyl)benzonitrile. 300 mg of
4-(2-(1 H-imidazol-1-yl)ethylsulfonyl)benzonitrile was reacted via Procedure T to give 4-(2-(LH-
imidazol-1-yDethylsulfonyl)benzoic acid. 60 mg of 4-chloro-3~(pyridin-2-yl)aniline was
coupled to 4-(2-(1H-imidazol-1-ylethylsulfonyl)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-y)phenyl)benzamide. MS (Q1) 467.1 (M)".

Example 229  4-(2~(1H-pyrazol-1-yl)ethylsulfonyl)-N-(4-chloro-3~(pyridin-2-
yDphenyl)benzamide
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(ally Isulfony Dbenzoic acid.40 mg of 4-chloro-3-(pyridin-2-ypaniline was
coupled to 4- (allyLsulfonyl)benzoic acid via Procedure G. The product

“WHHEHIBED on reverse phase 1TPLC to 10yield PCT/US2005/031284

10
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25

4-(allylsulfonyl)-N-(4-chloro-3-(pyridin-2-y1)phenyObenzamicle. MS (Q1)
413.2 (Mr. Example 238 cl
4-(allylsulfony1)-2-chloro-N=4-chte
115 mg of NBS was addedy tg
2-chloro-N-(4-chloro-3-(pyridin-2-
yOpheny1)-4-(3- hydroxypropylsulfonyl)
triphenylphosphine in 3 mE of dichloro w@- at §<G. The reaction
mixture was stirred at 0 -5 C for ih. The mixture'was-20 diluted with
dicidoromethane, washed with H20, dried{Mg304) and evaporated.
Purified by prep TLC plate (60% ethyl acetate/hexane) to afford
4-(3-bromopropylsulfony1)-2-chloro-N-(4-chloro3-(pyridin-2-yl)phenyl)benz
e 050 Ebrohepdslpidmorapyruifonyd ysod i Rnseiu@ ity pygizole to yield 4-
Ryridinz22yt)phsavbRenzamideandid 1l mg edeesing ca@bonat@zlaf;r Byrazole-1-
nil, of DMF were heated to 10000 inase led mlcrosgave reactor

0
PRI &@ﬁfﬁ??ﬁf ré Wa e%?/tgporaatedmzﬁﬁdl the 25Proflict W Wég' %;Jur Lygole--
DietieeiteyiasiFRIAC 165y et of-(adyiseiidnyiR-ghibroliue Aenkalsl to 4-(2-

§ ?i&@ﬁ%}@@ﬁ?%&%@%ﬁ)@%\%@; %ﬁ(@ékﬂfl‘:@d@r@\@# Ehe%ﬁﬂ&ler%@%umﬁed on
ro cniaro pyriain orpno ro sulign
5@V§ffseﬁ%%§ﬁq.&3£%d°z(&%@1&z<§ %P % eI %55 e -

ylphenyl)benzamide. MS (Q1) 467.0 (M)".

hER amide and 169 mg of

Example 230 - N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-(4-methyl-1 H-imidazol-1-
yhethylsulfonyl)benzamide

Gt

Za
(o}

CHN

270 mg of 4-(2-bromoethylsulfonyl)benzonitrile was used in Procedure P with 4-methylimidazole
to yield 4-(2-(4-methyl-1H-imidazole-1-ylethylsulfonyl)benzonitrile. 320 mg of 4~(2~(4-methyl-
1 H-imidazole-1-yethylsulfonyl)benzonitrile was reacted via Procedure T to give 4-(2-(4-methyl-
[ H-imidazole-1-yDethylsulfonyl)benzoic acid.

70 mg of 4-chloro-3-(pyridin-2-yDaniline 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-
ylethylsulfonylbenzamide. MS (Q1) 481.0 (M)™.
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1-IN--YCIl ki \N-) 120 mg of
4-(3-bromopropylsulfony1)-2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)ben

WO AR used in Procedure P with morpholine to yield PCT/US2005/031284

2-chloro-N-(4-chloro-3-(pyridin-2-Apheny1)-4-(3-
morpholinopropylsuIfonypbenzamide MS (Q1) 534,0 (M), Example 240
-C hloro N-(4-chloro-3-(p

AIRIS herys: %I@O&z@eﬁﬁ*&r&mfmﬂéﬁi&ﬁ&&%‘ UK histirest 500
mg of 2-chlosyethflartbeyipenitritéde821 mg of 2-pyrroildinone and 3 g of
cesium carbonate in 5 in.L of DMF was heated to 100 00 in a sealed
microwave reactor for 15 min. The reaction mixture was diluted with ethyl
acetate, washed with F120, drigd Mz804) and evaporated. 15 Purified by
silica gel chromatography $ ethyl acetate/hexane) to afford
2-chloro-4-(2- oxopyrrolidi-yl)ber rile. 890 mg of
2-chloro-4-(2-oxopyrrolidin4-y1)be¥shitrile was reacted via Procedure T
to give 2-ehloro-4-(2-exopyrrolidin-1-yl oic ac,qj mg of
4-ch.loro3-(pyridin-2-ypaniline was coupted to
2-chloro-4-(2-oxopyrrolidin-l-yl)benzoic agr&vél‘Procedure G. The product
was purified on reverse phase HPLC to yleI%l
2-chloro-N-(4-chloro-3-(pyridin-2-
’%9)59@@%%%3&@1 9%?@%%@%@ h&Qﬁ%ﬁ@l&@%d\/x‘& @B/ d%ﬁe%vgyls)fowly added 7.8

Exampl
RO 4t G A S SR T 215 e e gsics afn © °C -4
WO 200630280 58RGTE/ A5 20084030 284m to room temperature and stirred for 16 h.

Evaporation gave 1-acetyl thiosemicarbazide. The crude 1-acetyl thiosemicarbazide was dissolved

in 70 mL of MeOH and 12 g of sodium methoxide, and was refluxed for 10 h. The solvent was
removed and the residue was dissolved in H,O, then acidified to pH 2 by the addition of 1IN HCI.
The resulting solid was filtered and washed with H,O to give 3-methyl-1,2,4-triazole-5-thiol, 1 g
of 3~-methyl-1,2,4-triazole-5-thiol was added to a solution of 61 mg of sodium nitrite in 3 ml of
nitric acid and 6 mL of H,O at 0 °C. The reaction mixture was stirred for 1h at 0 °C, and basified
with saturated sodium carbonate and concentrated. The residue was dissolved with MeOH and
filtered. The filtrate was evaporated to give 3-methyl-1,2,4-triazole. 230 mg of 4-(2-
bromoethylsulfonyl)benzonitrile was used in Procedure P with 3-methyl-1,2,4-triazole to yield 4-
(2-(3-methyl-1H-1,2 4-triazole~1-yDethylsulfonyl)benzonitrile. 310 mg of 4-(2-(3-methyl-1H4-
1,2,4-triazole-1-yDethylsulfonyl)benzonitrile was reacted via Procedure T to give 4-(2-(3-methyl-
1H-1,2,4-triazole-1-yDethylsulfonyDbenzoic acid.

60 mg of 4-chloro-3-(pyridin-2-yDaniline was coupled to 4-(2~(3-methyl-1/-1,2,4~triazole-
1~yDethylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase
HPLC to yield N-{(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-(3-methyl-1 H-1,2 4-triazol-1-
y1)ethylsulfonyl)benzamide. MS (Q1) 482.1 (M)".

Example 232 N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide
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A mixture of | g of methyl 4-iodobenzoate, 399 mg of 2-oxozolidone, 1.1 g
- of potassium carbonate, 34 mg of N, N'-dimethylethylenediamine and 73

Wer§eEdBPer iodide in 10 mL of 5 toluene was heated to 1BOTE/$R045/031284

sealed microwave reactor for 2h. The reaction mixture was diluted with
ethyl acetate, washed with H20¢dried (MgSO4) and evaporated. Purified
by silica gel chromatogra 20 o ethyl acetate/hexane) to afford
methyl 4-(2-oxooxazolidiny3- are, 530 mg of methyl

- 4-(2-oxooxazolidin-3-yl)benzoate wag-hgdrolyzed via Procedure M to give

oxooxazolidin-3-yObenzoic acid via Procedure/G. The product was

purified on reverse phase HP LC to yield %
N-(4-chloro-3-(pyridin-2-yOpheny1)-4-(2-oxooxazolidin-311)benzamide.

MS (Q1) 394.2 (Mr. 15Example 242

e (a-dtilorenBapyritile- 22y sk iy Beardeth Astiffo Ayagreaivettiyperldmadierd 4-(3-
K5 liroxyfo@yahi by bepmatdrnety|bezoitia wgerdsRethin RreeaeiiEevas Withied via
Igthatg:]ethi to {ﬁford 4- Zg%ggg/#rhip -r%-n]{?&hgglbnezrglzonigg!g.z g o[ ” of 403
Afo(zee u§/elthio)-2-(r)netﬁly‘/ﬁ:)enz AtHIS Wasreacted via Procedure R t0 gi%e

Wy dettypronifdngbrzaisetratidenzeonitrieaed g vk4-(Brpsetisidfory1)p- give  4-(3-
methyibenzanithiewasieasted g Prpardide-I-(e 8l 2-ylaniline was coupled to 4-
4-§tgglsulfoq ]g-ziégethgll.benz ic agid. 75 mg OfTh q fied -
(3: ci I;S/%S}FIX}H on -?/?S‘aﬁiﬁ fgid, yia C&)j:&iélg t5" ¢ product was puriiied on reverse
vh{etMPLSU oy B 2 ethiyibérzpittiacid ViaaRy e thubpd@xhepprotont iheamide.
mr{@@g@ﬂjwse phase IIPLC to yield /V-(4-chloro-3-
25(pyridin-2-yl)pheny1)-4-(ethylsulfonyl)-2-methylbenzamide. MS (QI)

415.0 (M)'. WO 2006/028958PCT/1182005/03.1284 Example 243
2-chloro-N-(4-chloro-3-(pyridin-211)pheny1)-4-(ethylsulfonyl)benzamide ClI
ﬁxa&ﬂm34C]kf—(4—chloro~3-(pyridin-z—yl)phenyl)-él—(%methoxyethylsulfonyl)benzamide

Cl

Za
O

HN

A mixture of 500 mg of methyl 4-mercaptobenzoate, 1.6 g of potassium carbonate, 1.2 g of 2-
bromoethylmethylether and 329 mg of tetrabutylammonium iodide in 10 mlL 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-yDaniline was coupled to 4-(2-methoxyethylsulfonyl)benzoic acid via
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,-S--/ 0-- 0 5 4 g of 2-chloro-4-fluorobenzonitrile was used hi Procedure Q
with ethEmethiol to afford 2-chloro-4- (ethylthio)benzonitrile f
WOf-(’(c,’ﬂligt%)ﬁif(ethylthio)benzonitrile was reacted via Procedurecﬁ}%zgﬂ/séosm&t
2-chloro-4-(ethylthio)benzoic acid. 1.5 g of 2-chloro-4-(ethylthio)benzoic
PaRidimas.raaeted dotviasRoted vrerdRetseyirde HPLC to yield N-(4-chloro-3-(pyridin-2-
ROIoK0r 45 (G IMISYLUROXGRERNARIS AL, TdnE 9Tad cirp: 3-(pyridin-2-
yy frlllﬁlf%e%/vas cozé%leg to Zslgﬁ%ro-4-(§hylgs?1%§nyl)be{nzgic acid via
Procedure G. The product was purified on reverse phase IlIPLC to yield
2-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4- (ethylsulfonyl)benzarnide.

T e R A L

2-chloro-4-fluorobenzonitrile was used in Procedure Q with 2-propanethiol
to afford 2- chloro-4-(isopropylthig)benzonitrile. 1.6 g of

2-chloro-41-(isopropythio)b ni was reacted via Procedure T to give
2-chloro-4-(isopropylthio)b ' 1 gpf 2-chloro-4- opropylthio)ben
zoic acid was reacted via Procedure ¥give 2-chloro-4-

loro-3-(pyridin.-2-yl)aniline
yh)benzoic acid via

1 g of 4-fluorobenzonitrile was used in Procedure Q with I-propanethiol to afford 4-
(propylthio)benzonitrile. 860 mg of 4-(propylthio)benzonitrile was reacted via Procedure T to give
4-(propylthio)benzoic acid. 700 mg of 4-(propylthio)benzoic acid was reacted via Procedure R to
give 4-(propylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-
(propylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yDphenyl)-4-(propylsulfonyl)benzamide. MS (Q1) 415.0 vy,

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-

199



WO 2006/028958PCMIS201151031284
phaseHPLCtoyield2-chloro-N-(4-chloro-3-(pyridin-2- 3/1)Phcn
WO(RBHIEMEsulfonyl)benzatnide. MS (Q1) 449.1 (M)t. 5Exampie 05/031284
IV-(4-chloro-3-(pyriddn-2-yl)phen 1)-4-(isopropylsulfonyl)benzamide Cl 2 g
| h9§]ﬁxggggf§hﬁﬂ§gﬂéﬁ%1ﬁr\]@§@5$d inghrocedureIQpuiti22pippainethial soupied to 2-
affor thio)benzonitrile. 900 mg, of
R "’EXﬁtéf %MX onit ?ig%%%l reaglc Y vl?a e Fire 18 rg(:j)lc\iluc‘f wes purified on
rds&(mprqpyalihlo)li&ﬁibm deid. 738dmg %&Mﬁs@b@%ﬁoﬁﬁ@ﬁ%@éﬁ%@A’@"
gﬁ;{;ﬁ%ﬁggﬂﬁd@oﬁgy@@y(mmylsuIfonyl)benzom acid. 75 mg
of 4- chloro 3-(pyridin-2-ypaniline was coupled to
4-(isopropylsulfonyl)benzoic acid via Procedure G. The product was
purified on reverse phase HPLC to yield
;ér&%%(;(’(ﬁcii%/{d@mgMM@%MM%@%MSM&WI)benzamIde MS
Example 2
W%(ﬂ}%ﬂ]‘%}’rﬁs HBZ%ihheny1)-2-inetlay1-4-(methylsulfonyObenzamid

e \ )-( P HN-s'20 A solution of 500 mg of 4-bromo-2-methylbenzonitrile
and 268 mg of sodium thiomethgiide in 5

\

/
N O
HN Ci

OoH

10 o8

4 g of 2-chloro-4-fluorobenzonitrile was used in Procedure Q with 3-mercapto-1-propanol to afford

2-chloro-4-(3-hydroxypropylthio)benzonitrile. 1 g of 2-chloro-4-(3-

hydroxypropylthio)benzonitrile was reacted via Procedure T to give 2-chloro-4-(3-

15 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-hydroxypropylsulfonyDbenzoic acid. 75 mg of 4-
chioro-3-(pyridin-2-yl)aniline was coupled to 2-chloro-4-(2-hydroxypropylsulfonyl)benzoic acid
via Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N~(4-chloro-
3<(pyridin-2-yl)phenyl)-4-(3-hydroxypropylsutfonyl)benzamide. MS (Q1) 465.0 ).

20

Example 237  4-(altylsulfonyl)-N~(4-chloro-3-(pyridin-2-yl)phenyl)benzamide

Gl

\ \_/

Z
Q
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mL of DMF was stirred for lit The reaction mixture was diluted with ethyl

acetate, washed with H20, dried (IVIgSO4) and evaporated
Wozz-?ﬂ@?ﬁ%ﬁ-(methylthio)benzonitrile. 400 mg of 2- PCLB‘%;%QOMZM

25methy1-4-(methylthio)benzonitrile was reacted via Procedure T to give
7.3-rpetiyk43-Mi 20R6/02B89E8 RGTHd SREO 546380 84a(Mattwithiofoenzpigd 4-(3-

acid. 43 f 2 A-( ty}l—l;ilgée icagidvas keasiedyi (3=
B Fg}éyepdﬁgﬁénéﬁﬁ%éghyg-gnget yllsgul{%'gﬁyglsig%w%vi% acid, 6§Od0rﬁ §ng of &+
hwm@iEW?mihbM%igHﬁiﬁ@ *iL @&tfﬁ?ganw)hosphine in 10 mL of dic%loromethane
aemethyhedrémaashydsulfornst Jarrzoic acis Warkrobedie Gidflre prodiisted with

was purified on reverse e |-1P ield

RO (R B e D .

chirneeiggsaiony N8k atﬁﬂb@emg@hm eg}égﬁ d}ﬁwérmropylsuifonyl)benzomtﬁle,

Sbb'(ﬁrghl@rQ=é?=66%§ﬁ§BFb1%ﬂﬂm9nvéﬁz&rﬁmethw§uﬁww)niiaoﬂmmtﬁi&cm 10 give 4-
of me -chloronieofinate w t ia.P . 0 tQ yi

S ol e B U oS SURR Wi w ¢

(@iftmatorpbutioypridoimBieesius By dFblypiedugirProrelstenversgiwbase HPLC to

yRraethyisulionynicolinicoacisy daR ma afyobiasenddpuiied yijaniine,

15 was coupled to 6-(methylsulfonypnicotinic acid via Procedure G. The
product was purified on reverse phase .BPLC to yield
AT-(4-chloro-3-(pyridin-2-y1)phenyl)-6-(methylsulfonyOnicotinam de, MS
HQhhR886l (M}ﬁiﬁ&ﬁ&%@@L@h@ﬁf@]\f{mchloro—?a-(pyridin-z-yl)phenyl)benzamide

and evaporated. Purified by silica gel

N-(4-chloro-3-(pyridin-2-yl)pheny1)-2-mathyl-4-phenylpyrimidine-5-carbox
amide ci
cl
N fé’ \_ 7/ o
HN cl
/S_"/::;
o7

115 mg of NBS was added to a solution of 200 mg of 2-chloro-N-(4-chioro-3-(pyridin-2-
yl)phenyl)-4-(3-hydroxypropylsulfonyl)benzamide and 169 mg of triphenylphosphine in 3 mL of
dichloromethane at 0 °C. The reaction mixture was stirred at 0 ~5 °C for 1h. The mixture was
dituted with dichloromethane, washed with HyO, driedﬂ(MgSO‘;) and evaporated. Purified by prep
TLC plate (60% ethyl acetate/hexane) to afford 4-(3-bromopropylsutfonyl)-2-chloro-N-(4-chloro-
3-(pyridin-2-yl)phenyl)benzamide. 60 mg of 4-(3-bromopropyisulfonyl)-2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide and 111 mg of cestum carbonate in 0.5 mL of DMF were heated
to 100 °C in a sealed microwave reactor for 20 min. The reaction mixture was evaporated, and the
product was purified on reverse phase HPLC to yield 4-(allylsulfonyl)-2-chloro-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide, MS (Q1) 448.0 VD

Example 239  2-chloro-N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(3-morpholinopropylsulfonyl)-

benzamide
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/' 1\ \HN N 50 mg of 4-chloro-3-(pyridin-2-ypaniline was coupled to
4-methyl-2-phenyl-5-pyrimidine 25carboxylic acid via Procedure G. The

WO P800i¢83%8s purified on reverse phase }-PLC to yield N-(4 PERIS3145/031284

-(pyrid in-2-y 1) phenyl)-2-metny 1-4-ph enyl pyrimi dine-5-carboxamid e.

MS (Q1) 401.1 (Mr WO 2006/6128958PCT/U82005/031284 Example 249
i B={1-(4-fluorophenyl)-5-methyl-1H-pyrazol

e-4- carboxamide Cl 50 Wg } or%s (pyridin-2-yl)aniline was

] -1I—b; pyrazeole-4- carboxyllc acid

6- chloro N-(4-c loro-3- (pyrldln -2- yI)phenanotmamldc OA'R

120 mg of 4-(3-bromopropylsulfonyl)-2-chloro-N-(4-chioro-3-(pyridin-2-yl)phenyl)benzamide was
used in Procedure P with morpholine to yield 2-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(3-
morpholinopropylsulfonyl)benzamide. MS (Q1) 534.0 (M)",

Example 240  2-chloro-N-(4-chloro-3-(pyridin-2-yDphenyl)-4-(2-oxopyrrolidin-1-yl)benzamide

A mixture of 500 mg of 2-chloro-4-florobenzonitrile, 821 mg of 2-pyrrolidinone and 3 g of cesium
carbonate in 5 mL of DMF was heated to 100 °C in a sealed microwave reactor for 15 min. The
reaction mixture was diluted with ethyl acetate, washed with H,,0, 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-yDbenzoic acid. 80 mg of 4-chloro-
3-(pyridin-2-ylaniline was coupled to 2~chloro-4-(2-oxopyrrolidin-1-yl)benzoic acid via Procedure
G. The product was purified on reverse phase HPLC tfo 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-yDphenyl)-4-(2-oxooxazolidin-3-yl)benzamide
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HN-c ( 15 A mixture of 450 mg of 4-chloro-3-(pyridin-2-ypaniline, 427 mg
of 6-chloronicotinyl chloride and 1,9 g of PS-D1EA in 10 mE of

WQROPtEREMR thane was shook on the shaker for 3h. The reabfidPAbpeL284

was filtered and washed with dichloromethane. The filtrate was
concentrated to yield 6- cl

(M)1. Example
25N-(4-chloro-3-(pyridin-2- yephenyl) ~
Cl Procedure F was performed using 50

6-chloro-N-(4-chloro-3-(pyridin-2- yEpheny |cot|nam|de and 93 pL of

1-ethylpiperazine in 0.5 niL of BuO1-1. Purifie.by reverse 5phase HPLC
to yield

N-(4-chIoro-3-(pyridin-2-yl)phenyl)-6-(4-ethylp|perazm -l-yOnicotinamide.
MS (Q1) 422.0 (W. Example 252

Mxﬁ‘kﬁﬁ’é%@ -B-§pyridissRdy Bty - @ohyr axyetbwekppifyerazin- k- of potassium
oA rghca g of N, N’-dimethylethylenediamine and 73 mg of copper iodide in 10 mL of
toluene was heated to 150 °C in a sealed microwave reactor for 2h. The reaction mixture was
diluted with ethyl acetate, washed with H,0, dried (MgSO,) and evaporated. Purified by silica gel
chromatography (20-70% ethy] acetate/hexane) to afford methyl 4-(2-oxooxazolidin-3-yl)benzoate.
530 mg of methyl 4-(2-oxooxazolidin-3-yl)benzoate was hydrolyzed via Procedure M to give 4-(2-
oxooxazolidin-3-yl)benzoic acid. 70 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 4-(2-
oxooxazolidin-3-yl)benzoic acid via Procedure G. The product was purified on reverse phase
HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxooxazolidin-3-yl)benzamide. MS (Q1)
394.2 (MY,

Example 242  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(ethylsulfonyl)-2-methylbenzamide

cl

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-yDphenyl)-4-(ethylsulfonyl)-2-methylbenzamide. MS (Q1) 415.0 oD

203



10

15

20

25

CH Procedure F was performed using 50 mg; of
6-chloro-N-(4-chloro-3-(pyridin-2- 15Aphenyt)nicotinatnide and 90

l., of
WORBIRRAxyethyDpiperazine in 0.5 mL of Bu01-1. Purified Ctiusodsiisizes

byreversephaseHPLCtoyieldAr-(4-chloro-3-(pyridin-2-yl)pheny1)-6-(4-(2-
hydroxyethyppiperazin-l-yl)nicotinatnide. MS (Q1) 438.0 (W. 20Example
253
(R)-N-(4-chloro-3-(pyridin-2-yl)pheny1)-642-hydroxypropylaminoMicotina
Fixvidiele WO 2006028948RI0T/8G2008/D300iByEH4 by lsalivey Phgrgmide
performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yDphenyOnicotinantide and 57 1iLCpf R-1-Arnino-2--propanol in 0.5 mL of
BuOH. Purified by -
5reversephaseHPLCtoyield(R)-
hydroxypropylamino)nicotinamitie.

ro-3-(pyridin-2-yl)pheny1).-6-(2-
Q 9380 4 (NW. Example 254

(S)-N-(4-chIoro-3-(pyridin-2-y|)pheny1)H- -(2-hydroxypropylamino)nicotina
mide 10 CI
o’/%;/

4 g of 2-chloro-4-fluorobenzonitrile was used in Procedure Q with ethanethiol to afford 2-chloro-4-
(ethylthio)benzonitrile. 2 g of 2-chloro-4-(ethylthio)benzonitrile was reacted via Procedure T to
give 2-chloro-4-(ethylthio)benzoic acid. 1.5 g of 2-chloro-4-(ethylthio)benzoic acid was reacted
via Procedure R to yield 2-chloro-4-(ethylsulfonyl)benzoic acid. 75 mg of 4-chloro-3-(pyridin-2-
ylaniline was coupled to 2-chloro-4-(ethylsulfonyl)benzoic acid via Procedure G. The product
was purified on reverse phase HPLC to yield 2-chloro-N-(4-chloro-3-(pyridin-2-ylphenyl)-4-
{ethylsulfonyl)benzamide. MS (Q1) 435.1 oy

Example 244  2-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(isopropylsulfonyl)benzamide

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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Procedure F was performed using 50 mg of

6-chloro-N-(4-chloro-3-(pyridin-2- yOphertypnicorinamide and 57 pi of
WOSHSAZANTH-2-propauol in 0.5 mL of BUOH. Purified by ~ PCT/US2 Usfis1284

15reversephaseHPLCtoyield(S)-N-(4-chloro-3-(pyridin-2-yl) pheny1)-6-(2- :
phadroxyprepylemino)ricutinanyier. MS (QLhBE:3 1 (¢M)Evsetvipyeidh3-yl)phenyl)-4-

Ar-(4-c n-2- fi-6- dimethylmorpholino)nicotinamide
(lﬁ%?%?y%&é?%é%ﬁﬁgﬁmé%&@%1284 Procedure F was
performed using 50 mg of 6-chloro-N-0-chloro-3-(pyridin-2-

yfiphenyl)nicotinamide and 90 ILL of 2,6-dimethylmorpholine in 0.5 mL of
BuOﬁl Purifi

SRR sk P AR P B (R SRR S 6.
5dimethylmorpholino)nicorinamide, MS (Q1) 423.4 (m). Example 256
N-(4-chloro-3-(pyridin-2-yl)phonyl)ef-(4-bydroxypiPeridin-1-yOuicotinamid
e —

/
\N o)
HN

25
~ 3\
7%

2 g of 4-fluorobenzonitrile was used in Procedure Q with 2-propanethiol to afford 4-
(isopropylthio)benzonitrile. 900 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-(isopropylsulfonyljbenzoic 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-yDphenyl)-4-(isopropylsulfonyl)benzamide.
MS (Q1) 415.0 (M)

Example 246  N-(4-chloro-3-(pyridin-2-yD)phenyl)-2-methyl-4-(methylsulfonyl)benzamide

Cl

o
(@]

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)benzoniirile. 400 mg of 2-

methyl-4-(methylthio)benzonitrile was reacted via Procedure T to give 2-methyl-4-
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Procedure F-was performed using 50 mg of
6-chloro-N-(4-chloro-3-(pyridin-2- yl)phenyfinicotinamide and 74 mqg of
WOL¢ER8Spiperidine in 0.5 inL of BUOH. Purified by reversﬁ%ﬁ%(%f 1¢84
to yielq N-_(4-ch|oro-3-(pyridin-2-y|)pheny0-6-(4-hydroxypiPeridin-l-
(#%X%@?{?g&%nméd%@%s 4631 ) gﬁﬁ(mfhyf&?ﬁ@ﬁgﬂfﬁ‘égﬁ ?%Miiﬁfi&%ﬂitamkﬂerea&&d via
ium ride was a 0 a solution of. 84 0 1
A kR R T
yDéhitiiie, wascbthpladad dedeiPB4tgetiyBufiay bbrngdic acid via Procedure G. The product
lorQ=3-4PYridin-2s ficqti ide. 4l ] - e
e o S oara1o8a mimire e
5 (melkweReryhibrerstiy: AR RIEPIAEY. The product was purified on
reverse phase HIPLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(3,5-dimethyl-IH-pyrazol-I-yOnicothu

unide. MS ((9\;].) 404.3 th. 5
Example 247 ~(4-chloro-3~(pyridin-2-yl)phenyl)-6-(methylsulfonylnicotinamide

S
10 %
1 g of methyl 6-chloronicotinate was reacted via Procedure O to yield methyl 6-
(methylsulfonyDnicotinate. 1 g of methyl 6-(methylsulfonyDnicotinate was hydrolyzed via
Procedure M to give 6-(methylsulfonyDnicotinic acid. 100 mg of 4-chloro-3~(pyridin-2-yl)aniline
15  was coupled to 6-(methylsulfonyDnicotinic acid via Procedure G. The product was purified on
reverse phase HPLC to yield N—(4~chloro—3-(pyridin—Z-yl)phenyl)-6~(methylsulfonyl)niéotinamide.
MS (Q1) 388.1 (M)

20 Example 248 N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-phenylpyrimidine-5-carboxamide

~

50 mg of 4-chloro-3-(pyridin-2-ylaniline was coupled to 4-methyl-2-phenyl-5-pyrimidine
25  carboxylic acid via Procedure G. The product was purified on reverse phase HPLC to yield N-(4-
chloro-3-(pyridin-2-yl)phenyl)-2-methyl-4-phenylpyrimidine-5-carboxamide. MS (Q1) 401.1 M)y
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Example 258 N-(4-chloro-3-(pyridin-2-yl)pheny1)-6-(3-oxopipen-1

-yl)nicotinamide CI 10Procedure F was performed using 50 mg of
WOR24¢1B88858 - (4-ch1oro-3-(pyridin-2- yephenyl)nicotinarnide? gﬁfﬁ%’?ﬁ&}&“

piperazin-2-one in 0.5 mL of BuO11. Purified by reverse phase IIPLC to

yield

N-(4-chloro-3-(pyridin-2-yl)pheny1)-6-(3-oxopiperidin-1-yOnieotinarnicle.

MS (QI) 408.3 (M)t 15 Example 259

ENagriplsHigh o- B=(fyetithine->-apHiarir 1) bt ibkdpifhereepivnnposasihamiday ope-4-

mixture of 1 g,@tragthy! 4-iodobenzoate, 920 mg of 4-Boc-piperazinone,

1.1 g of potassium carbonate, 32 mg of N, N'-dimethylethylenediamine

and 70 mg of copper iodide_in 10ymid of toluene was heated to 150 C in a

sealed microwave reacto \for3 e reaction mixture was diluted with

ethyl acetate, washed with 1820, dried {gS0O4) and evaporated. Purified

by silica gel chromatography (20-86% ethylacetate/hexane) to afford

tert-butyl 4-4- WO 2006/028958PCT/U&2( 5/0i1284

(methoxycarbonyl)pheny0-3-oxopiperazihé-1-garboxylate,500 mg of

tert-butyl 4-(4- (methoxycarbonyl)phenyl)-3-oxegipérazine-I-carboxylate

was hydrolyzed via Procedure M to give
4-(4-(tert-buthoxycarbonyl)-2-oxopipera2in-1-yObenzpic acid. 100 mg of
HCABro3AEYIEm-2iHHiHRWAR cStfpisaued to 1-(4-fluorophenyl)-5-methyl-1E-
Bt fkentaio Ry aaibaoin P2 doxodipEha pindtey @penzFiedasideviass phase HPLC to
figeedure G. Rng igaclian pidbe A iea il il aceialiy Washed.ole «

th 0.1 N sodiu roxide and brine, dried (MgSO4) and evaporated to
eforeprfeBR/(Q1) 407.0 (M),
4-(4-(4-chloro-3-(pyridin2-yl)phenylcarbamoyfipheny1)-3-oxopiperazine-1-
carboxylate. 300 mg of crude tert-butyl 4-(4-(4-
chloro-3-(pyridin-2-yfiphenylearbamoyDpheny1)-3-oxopiperazine-1-carbox
Pratapioas tre ateldosor- (e ndirinbenditcaiianifs of 1-120 for

Ih. The reaction mixture was evaporated and
Cl

O

Zan

HN
7 N\

Cl
A mixmre.of 450 mg of 4-chloro-3~(pyridin-2-yl)aniline, 427 mg of 6-chloronicotinyl chloride and
1.9 g of PS-DIEA in 10 mL of dichloromethane was shook on the shaker for 3h. The reaction

mixture was filtered and washed with dichloromethane. The filtrate was concentrated to yield 6-

chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)nicotinamide. MS (Q1) 344.2 (M)".

Example 251. N-(4~chloro-3-(pyridin-2-yD)phenyl)-6-(4-ethylpiperazin-1-yl)nicotinamide
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10the crude product was purified by reverse phase 1-IPLC to yield
N-(4-ehloro-3-(pyridin-2- yl)pheny1)-4-(2-oxopiperazin-1-yObenzamide.

WMS@BY#H07.3 (M7. Example 260 PCT/US2005/031284
N-(4-chloro-3-(pyridin-2-yepheny1)-4-(4-methyl-2-oxopiperazin-1-Abenza

mide 120 mg of ol

paraformaldehyde, 187 mg of %odlum@ riacetoxyborohydride and 0.2

mL of AcO1-1. After stirring 16 h, the reacijeq mixture was evaporated and

the crude product was purified by reverse phiise RPLC to yield

Al-(4-chloro-3- N

(pyridin-2-yfiphenyl)-4-(4-methyl-2-oxopipeer—ﬁél-yl)benzamide. MS (Q1)

421.3 (my. 25Example 261 N

2-amino-N-(4-chIoro-3-(pyridin-2-y|)pitenyl)-4-(m%fhylsuIfonyObenzamide

WO 2006/028958PCT/11S2005/031284 CI 2.2 g of methyl

Ardsogihylstilfonyl) &M@&@nma@e V&S reacteskvia Riegedurside afpyeldin-2-

methyl 2-amino-4-(met 0] nzoate. 50

BB RRTR B C(W?%TH %/ eﬁg(%%wgrsa@ﬁe gr(élyg/qzxged v?glseq?igcep Yo e
5 phee zqamntsw;émeﬁﬁ}sﬂlﬁmwﬁrjm@@%ﬁm@nzbfﬁﬁge@mwal~y1>m°°fmamldﬁ

RyEdinu2zlaapiline was coupled to 2-amino4-(merhylsulfonyl)benzoic

acid via Proce ure G, The product was purified on reverse phase HPLC to

yield 2-amino-N-(4-chloro-3-(pyridin-2-

yfipheny1)-4-(methylsulfonyl)benzamide. MS (Q1) 402.0 (Net 10

Example 252 N-(4-chloro-3-(pyridin-2-ylphenyl)-6-(4-(2-hydroxyethyl)piperazin-1-

10 yDnicotinamide

Cl
w { s
7
N
QUOH

Procedure F was performed wusing 50 mg of  6-chloro-N-(4-chloro-3-(pyridin-2-
15 ylphenyDnicotinamide and 90 pL of 1-(2-hydroxyethyl)piperazine in 0.5 mL of BuOH. Purified

by reverss phase HPLC to  yield N-(4-chloro-3~(pyridin-2-yl)pheny!)-6-(4-(2-

hydroxyethyl)piperazin-1-yl)nicotinamide. MS (Q1) 438.0 o

20  Example 253  (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2-hydroxypropylamino)nicotinamide.
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Example 262
2-acetamido-N-(4-chloro-3-(pyridin-2-yl)pheny0-4-(methylsulfonyl)benza

Wil 2193811)11Ths 1520 4 of acetyl chloride was added ®-3/S5RiEPE 6184

90 mg of 2-amino-N-(4-chloro-3-(pyridin-2-
yfiphenyl)-4-(methylsulfonyfibenzamide in 2 mL of pyridine at 0 C. The

(Q1)444.0 (M)+, 20 Example 263 VAR ‘
N-(4-chloro-3-(pyridin-2-y1)phony1)-2-iodo-£ thylsulfonyl)benzamide

WO 2006/028958PCITS20051031284 600 mg of methyl
2-amino-4-(methylsulfonyObenzoate was added to a solution of 4 ail, of
Fhoda2@randil mlasof perfeenitatedisylfuifc avig, Tife Sethirwo-Méschbbotett(fyridin-2-

¢ : ion. qf af sadiym. piLie Ik 5 R APurified b

e e & s
181782 m@EFpotasSRir iodide in 2 of 1690 WA i dR RSN 's‘g)gfe@yl}"&@"
1SdrbherpaktionwastallmedMs (aiBstodrddh temperature and stirred for

5 h. The mixture was extracted with ethyl acetate. The combined organic
extracts were washed with saturated Na2S203, dried (MgSO4) and
evaporated. Purified by silica gel chromatography (5-50% ethyl
Beaigtelbexanehia-taatfordmethyh?ypbeyit dneipidsyifcmy@bénzoetenamide
160 mg of methyl 2-iodo-4- (methylsulfonyl)benzoate was hydrolyzed via
Procedure M to give 2-iodo-4- (methylsulfonyl)benzoic acid. 60 mg of
4-ch1oro-34pyridin-2-yl)anilinc w&§ coupled to 24oclo-4-
edure 0, The product was purified on

N-(4-chloro-3-(pyridin-2-yl)pheny1)-258@a-4-(methylsulfonyl)benzamide.
MS (Q1) 513.0 7 N HO

HN

Procedure F was performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yDphenylnicotinamide and 57 uL of S-1-Amino-2--propancl in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield (S)-N-(4~chloro-3-(pyridin-2-yhphenyl)-6-(2-
hydroxypropylamino)nicotinamide. MS (Q1) 383.4 (M),

Example 255  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2,6-dimethylmorpholinc)nicotinamide

Cl

AN
O

HN
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15(M)'. Example 264
Ar-(4-chloro-3-(pyridin-2-yOpheny1)-6-((38,5R)-3,5-dimethylpiperazin-I-y1)
WO 0¢HeEPSANnicotinamide 20  Stoichiometric amounts (O,O4%§§WM%¥4
proplolate and ethyl 3-aminocrotonate were heated to 140C for Ih. 1 g of
the crude (2E,4Z)-inethyl-4-(1-amino-thylidene)-5-oxooct-2-enoate in 4 mL

of DMF was heated to 230 C in a sealed microwave reactqr for 40 o
Protrdgaction Hitktu P@r\’;\%@e%d%mﬁf%@%P@ﬁ / %%g%gﬁéﬁ%llu?géldm 2
yiyittngithidosioetete, anvd Shed wifli.¢-120:ayldrohidis o) dnele b goratb Ry ied by
t ££95r d cruge ethyl Gy groxy-2-methydicotinatecorixtiye;hB0)pgnoh-6-(2,6-

crude ethyl 6-hydroxy-2-methylnicotinate in,4 inL of phosphorus

5 digefetmrpkelinsiresterits 1406 in #5848 microwave reactor for 15 min.
The reaction mixture was poured into ice/water, extracted with diethyl
ether. The combined 5 organic layers were dried (MgSO4) and
evaporated. Purified by silica gel chromato rapﬁg (0-20%.ethyl ., . .

Febin Mex HE A G- BN - ey TS RS 00 S i

6-chloro-2- methylnicorinate was hydrolyzed via Procedure M to give
6-chloro-2-methylllicotinie acid. 300 mg of 4-ehioro-3-(pyridin-2-yl)aniline
was coupled to 6-chloro-2- yIniestinic acid via Procedure G. The
reaction mixture was dilute€ wi acetate, washed with 0,1 N sodium
hydroxide and 10 brine, dried Wgs d evaporated to afford
6-chloro-N-(4-chloro-3-(pyridill-2-y1)Phepyd )-2- incthylnicotinamide.
Procedure F was performed using 100 mg of N
6-chloro-N-(4-chloro-3-(pyridin2-yephenyl)- r\(oethylnicotinamide and 128
mg of 2,6-dimethylpiperazine in 1 la of BUOR/Puljfied by reverse phase
I-TPLC to yield N-(4-chloro-3-(pyridin-2-yl)ph )-6-((38,5R)-3,5-

10 dimethylpiperazin-l-y1)-2-mathylnicotinamide. M(Q1) 436.3 (10.
Example 265

S)h-(d-c |0I‘O-3;-(p gxi' JP&Z&V')%Q\;\?%V%Z'QX -66(13'na?cmgw-imﬁ@c?mi‘k-B-(pyridin—Z-

BiREBtinamide > 20BFocedire s performed using 100 rag o

ﬁ)@hﬂﬂb@mtﬁmﬁm%?@mnﬁ-?%wgﬁ@ne in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield N~(4-chloro-3-(pyridin-2-yDphenyl)-6-(4-hydroxypiperidin-1-

15 yDnicotinamide. M8 (Q1) 409.3 W

Example 257 N—(4-01110r0-3~(pyridin-2~y1)pheny1)-6~(3,5~dimethyl~1H—pyrazoi-1-yl}nicotinamide

Cl

20

21 mg of sodium hydride was added to a solution of 84 mg of 3,5-dimsthylpyrazole in 2 mL of
DMF. The reaction mixture was stirred for 10 min, and then added 100 mg of 6-chloro-N-(4-
chloro-3-(pyridin-2-yl)phenyl)nicotinamide. The reaction was heated to 140 °C for 16h. The
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methylnicotinamide and 112 mg of S-(-)-2-methylpiperizine in 1 ml, of
BuOH. Purified by reverse phase 11PLC to yield
WO @8999280%€nloro-3-(pyridin-2-yl)pheny1)-2-methyl-6-(3- ~ FCT/US2005/031284
methyipiperazin-1-ylnilcotinamide. MS (Q1) 422.3 (M)t 25 Example 266
mind Irdd flbhered3-(ay M&DI‘QaMBQ}OMédZ methyddie(3vas ytjfipdraziewdsse phase

%gcoékr}%rme cﬁ%ro-i— %l %%%enyg/y(? g%xsl/%%¥%£gﬂ)?qw&cgtmam1de

usmg
N@é@lbr@‘?\ﬁ-@dbhloro 3- (pyrldln 2 -yflpheny1)-2- methyinicotinamide and

112 mg of R-(+)-2-methylpiperizine in | inL of BuO1-1. Purified by
5reverse phase

HPLCtoyield(R)-N-(4-chloro-3-(pyridin-2-yDpbeny1)-2-methyl-6-(3-
EmetplyIRiperdzifrdlp@nicotidnicdirinsy (e axorperin-1-yBrisatsse 7
N-(4-chloro-3-(pyridin-2-yl)pheny1)-2-methyl-6-(3-melbylpiperaZin-1-

10yenicotinamide
O,

HN

10 Procedure F was performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-
yDphenyl)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-yl)nicotinamide. MS
(Q1) 408.3 (M)

Example 259  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-1-yl)benzamide

Gl

\_ 7

Zas
[

20 A mixture of 1 g of methyl 4-iodobenzoate, 920 mg of 4~Boc—piperazinone, 1.1 g of potassium
carbonate, 32 mg of N, N’-dimethylethylenediamine and 70 mg of copper iodide in 10 mL of
toluene was heated to 150 °C in a sealed microwave reactor for 3h. The reaction mixture was
diluted with ethyl acetate, washed with H,O, dried (MgSO4) and evaporated. Purified by silica gel
chromatography ~ (20-80%  ethyl  acetate/hexane) to  afford  tert-butyl  4-(4-
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Procedure F was performed using 100 mg of
6-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-2- meihylnicotimunide and
WO APGAZEHR2-methylpiperizine in 1 inL of BuO1-1. Purified bYrEYEp/031284

15phase HPLC to yield

N:(A-chlora- Ains2; Y12 0-(3-meghylpiPerazifsitbutyl  4-(4-
O;‘S%?&%f%?%@@éﬁsﬁ Q%O%%%gg%%ﬂgﬁﬁg%kmple 2%8 gp. wl
(Retaersrsbas Dphsehn SXANE e et R R B PEERN s B e i )10 eive
+20medyhoigolinamipe-ovd@p2NaB/0388E8HC TidS 200540340 84hboB3ry ridin-2-
Reeiing o oo qRpis i S erchutomyenbon-2-oxopiperrin | henzoie acid v
ReoRplsre it BBt RRID RCHETE] Vi Sheicdaite T AE B AR Pulified Sodivm
13arbRVRI&R! BRaseded EBD,) and evaporated to afford tert-butyl 4-(4-(4-chloro-3-(pyridin-

ieldN-(4-chlorg-3- idin-2- eny1)-6-(4-(2-h iDeEAZINal 4.4
R D e T e S (g R e
WO(q%mmi@hg%g)ﬁ)@ﬁw@W&ngmeqﬁwi@m%é—oarboxy}ate was treated with
tsulfprylpiReraging kradOdtieotinantder 1h3 Mie efttethaneselfenydvaporated and

hloride was slowly added ta a solution of 2 -Boe-piperazi s
8, B B heRra oAt o T S AEHRE R AT Gotidin
Yimbeaibviéa aeonBepaitml toDRsaEARE PEY ARG Ut Mikred for 2h while
being monitored by TLC. Upon completion, the mixture was diluted with
dichloromethane, washed with H20, dried (MgS0O4) and evaporated.

Purified by silica gel chromatograph (20-100% ethyl acetate/hexane) to )
Bffonpl¢@i0bubichimethipstiforiyprberaiféd vtk yraeipg 3 sy gpenzamide
tert-buty1-4-(methylsulfonyl)piperazine-lcarboxylate was treated with 4N
HC1 in dioxane for 2h. The reactiogl mixture was evaporated to

/
\N o
HN

120 mg of N~(4-chloro-3-(pyridin-2-yl)phenyl)-4-(2-oxopiperazin-1-yl)benzamide was dissolved in
2 mlL of DMF and then treated with 53 mg of paraformaldehyde, 187 mg of sodium
triacetoxyborohydride and 0.2 mL of AcOH. Afier 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-yljbenzamide. MS (Q1) 421.3 (MY

Example 261 2-amino-N-(4-chloro-3~(pyridin-2-yl)pheny1)-4-(methylsulfonyl)benzamide
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20give the HC1 salt of 1-(merhylsulfonyppiperazine. Procedure F was
performed using 50 mg of 6-

WO RIBIBHEY 4-chloro-3-(pyridin-2-34)pheny1)-2-metiwinicotingmida a9 mGaTL

- (methylsulfonyDpiperazine and DIEPA(1 eq) in 0.5 nth, of BUOH.
Purified by reverse phase WO 2006/028958PCT/US2005/031284 HPLC
to yield
N-(4-chloro-3-(pyridin-2-yephenyl)
n-lyi)nicotinamide. MS (Q1) 486.3 (M)4.. B
V-(4-ehloro-3-(pyridin-2-yl)pheny1)-2-methyl-
e CI\ Procedure 17 was performed using 90
6-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-2- 1&methylnicotinamide
and 78 uL of thiomorpholine in 1 mL of BUOH. Blriied by reverse phase
IIPLC to yield
23 SEAes) 4TS T Par G W reacied vl Broceduss C 10 AEOR methy!
MMT%&-&N%%JMM?QW% hesnyily-a metigy bessiibenidmy phistindivicatiste was
amide mg. 0 . . . ) )
S RG-S SRS (replfoplbenole sic, 10 g of Ltlor
3 dpwrikinoBrdawilen vias m@é@é@zﬂﬁﬁéﬂﬁﬁjﬂﬁé‘%ﬁ’éfﬁtﬂ?ﬁé’&?}ﬁ #eijeyigghrocedure G
H del R anield iN-(dveltlofRase HPLC to yield 2-amino-N-(4-chloro-3-(pyridin-2-
y

morpholinonicotinamid

has: i V-4
S S R R s

Example 262 2—acetamido-N~(4~chloro-3-(pyridin—2-y1)phenyl)—4~(methylsulfonyl)benzamide

20 uL of acetyl chloride was added to a solution of 90 mg of 2-amino-N-(4-chloro-3-(pyridin-2-
yl)phenyl)-4-(methylsulfonyl)benzamide in 2 mL of pyridine at 0 °C. The reaction mixture was
allowed to warm to room temperature and stirred for 2h. The reaction was quenched with MeOH
and evaporated. The product was purified on reverse phase HPLC to yield 2-acetamido-N-(4-
chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonybenzamide. M3 (Q1) 444.0 (M)".

Example 263  N-(4-chloro-3 -(pyridin-2-y})phenyl)-2-iodo-4-(methylsulfonyl)benzamide
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Example 272
AT-(4-chloro-3-(pyridiu-2-yl)pheny1)-2-rnethyl-6-(2-(Pyrrolidin-1-yl)erhyla

WOrHGR2896dtinamide / rr HIN-1i Procedure F was perform@& &g E661A4

of 6-chloro-N-(4-cbloro-3-(pyridin-2-yripheny1)-2- methylnicotinamide and

70 uL of 1-(2-aminoethyljpyrrolidine in@ mL of BUOH. Purified by reverse
phase HPLC to yield =

N-(4-chloro-3-(pyridin-2-yl)plienyy)- L6- (8 (pyrrolidin-1-
ypethylaminoMicotinamide. MS (Q 436 QM. Example 273
N-(4-chloro-3-(pyridin-2-yl)pheny1)-64(2-(dirnepryfamino)ethyl)(methyfiami
no)- 2-methylnicotinamide 15Procedure F was performed using 60 mg

of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phemrl)-2- methylnicotinamide and

66 [IL oflV,N,W-trimethylethylenediamine in 0.5 rﬁL‘épf BuOH. Purified
byreversephase}-PLCTOyieldN-(4-chloro-3-(pyridin-2-yl)pheny1)-64(2-
(dimethylamino)ethyl)(methyDamino)-2-methylnicotinamide. MS (Q1)

#R4N EMpethP P Exsnople Rty IsulfonyDbenzoate was added to a solution of 4 mL of H;0
Ak dsshloras2(nvridingZryRReNYd) L meth kb4 SraxeBirerad N sbdipnicotos mg

namlde
of sodium nitrite in 1 mL of FLO 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,03, dried
(MgS0,) and evaporated, Purified by silica gel chromatography (5-50% ethyl acetate/hexane) to
afford methyl 2-iodo-4-(methylsulfonyl)benzoate, 160 mg of methyl 2-iodo-4-
(methylsulfonyl)benzoate ~was  hydrolyzed ~ via - Procedure M to give  2-iodo-4-
(methylsulfonyl)benzoic acid. 60 mg of 4-chloro-3-(pyridin-2-yl)aniline was coupled to 2-iodo-4-
(methylsulfonyl)benzoic acid via Procedure G. The product was purified on reverse phase HPLC
to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-iodo-4-(methylsulfonyDbenzamide. MS (Q1) 513.0
M)

Example 264 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((35,5 R)-3,5-dimethylpiperazin-1-yl)-2-
methylnicotinamide
Cl

Stoichiometric amounts (0.04 mol) of methyl proplolate and ethy! 3-aminocrotonate were heated to
140 °C for 1h. 1 g of the erude (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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WO 2096/028938PCT/US2005/031284 CI 4(ID HN ,N -NH Procedure F
was performed using 100 mg of

WOG%WQ%J?%-M-Ch1oro-3-(pyridin-2-y1)pheny1)-2- methyln%%?ﬁgm?a/g%%%
84 mg of plperazine-z-one in 1 mL of BUOR Purified by reverse phase
d%%4%%tﬁﬁégcetat¢a _waszhecli with H,O, dried (MgSO,) and evaporated to afford crude ethyl
- - Or - - . _A- _ . . - .
Gﬁﬁmaé.zmgﬂ(ég%glﬁg% %}@Q&g%g éﬁégxfgg}g%lg?u ge%%(ﬁ RS&?OZQQ:Z’]:H‘LQW&%&M’C@
N eIt as iy roatireiRoyfip enlydayed-tn 61 Y 6 (BstalsthplamquE 2 reaptas for 12 min.

11(1%0349%&%%%“%%9#%%& ;{J&(Meh% 52 F080T Sametaylili? detfiazahand T Raghbined

sodium hydride in 2 a of DMF was stirred for 10 min. 80 of

orHOREN YRR HIGFD AR A2y S Py T SRR TE L2
oBgi0achtRiRReROtinNyieas dipdtéa ot A0nEtipintbetindhe féAate it re-chloro-2-
was. guenched i Qk F Puifi .

xﬁ%{l@g{éﬁi}%ﬁ %ﬁ%ﬁ?or?—%%%%ﬁt%ﬁ% @ﬁ%@iiﬁé&ﬁfﬁ%@ﬁ?ﬁS?Md. 300 mg
of sy 2y @IS RRR BN Sy PRI 2 AR YR G, RAS Tooece
QAR BofMhixARENaNilecd #Gth ethyl acetate, washed with 0.1 N sodium hydroxide and
N-(4-chlorg-3-(pyridin-2- )-2-me , _tri : ] Y
bf}B%’ii ((;% Ef% a&ﬂ\%j&‘é&}ﬁ aid %XM&@@X& affdl MI&D‘W@‘—@»ﬂrwﬁ@rfg‘mQ yl)phenyl)-2
methylnicotinamide. Procedure F was performed using 100 mg of 6-chloro-N-(4-chloro-3-(pyridin-
2-ylphenyl)-2-methylnicotinamide and 128 mg of 2,6-dimethylpiperazine in 1 mL of BuOH.
Purified by reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-((35,5R)-3,5-

dimethylpiperazin-1-yl)-2-methylnicotinamide. MS (Q1) 436.3 (M)™.

Example 265 (S)-N—(4—chloro-3—(pyridin~2~y1)phenyl)—2—methy1»6-(3~methy1piperazin-1~
ylnicotinamide
Ci

Procedure F was performed using 100 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-
methylnicotinamide and 112 mg of S-(-)-2-methylpiperizine in 1 mL of BuOH. Purified by
reverse phase HPLC to yield (S)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-
methylpiperazin-1-ylnicotinamide. MS (Q1) 422.3 (M)".

Example 266 (R)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3 -methylpiperazin-1-

yDnicotinamide.
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WO 2006/028988PCT/US2005/031284 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
WQ3ePep289s8 PCT/US2005/031284

6-chloro-N-(4-chloro-3- (pyrldln -2-yOpheny1)-2-mothylnicotinamide was
added. The reaction was heated gp 140 C for 611. The reaction mixture

methyl-6-(1H-1,2,4-triawl-1-yOnicoti
10Example 277
N-(4-chloro-3-(pyridin-2-yl)pheny1)-2-me hyj -(1H-pyrazol-1-yDnicoti
amide N-N A mixture of 52 mg of pyrazole apd IS ins of sodium hydride in
2 mL of DMF were stirred for 10 90 mg o
6-chloro-N-(4-chloro-3-(pyridin-2-y1)phenyl)=2Nmethylnieotinamide was
added. The reaction was heated to 140 t. for 5h. The reaction mixture was

guenched with Me0I3 and eva orated ri everse to
PW(—S‘F&‘N@( c‘f}’ﬂ%r}be-@f ? d]‘ﬁmf hlgﬁ ?I.)g ltxoro- -(4— h?oroapp yridi —E}IH?phenyI)Q—
meibitiyleGifhiideyrad dll -yRnié RitHritethMSpEANS0 0niv Pt Buifpluified by

5 rsN-(4rpbdorend-(pyrigin-ZsyRphenyh-a-seiyi ot RiRer 3Bl henyl)-2-methyl-6-(3-
-yenieotinamide, WO 20061028958POW 005/031284 Procedure F was

%@W&Pﬁ@@‘&%ﬁ@%’ﬁoﬁ{&@fi% MRSRINZE EMbro-3-(pyridin-2-yi)pheny)-2-
methylnicotinamide and 209 mg of 1-Boc-piperizine in 1 mt. of BUuOH. The
reaction mixture 5 was evaporated to afford tort-butyl
44 4-chloro-3-(pyridin-2-yephenylcarbamoy1)-6 L

B oAt ORI e T o eplag e
10 ﬂ)ﬁﬁct(ﬁnﬁhidm -3-(pyridin-2-
yl)phenylearbamoyl) -6- methylpyr@dm -2-yppiperazine-1-carboxylate was
ing trace amounts of H20 for 2 h. The
ace(;tate, washed with 0.1N sodium
vaporated. Purified by

ide. MS (Q1) 391,4 (M)i.

hydroxide and brine, dried (Md§04)
10reverse phase FOLC to yield
N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methy|-

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

15 phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methylpiperazin-1-
yD)nicotinamide. MS (Q1) 422.3 (M)".

Example 268  N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-(2-hydroxyacetyl)piperazin-1-yl)-2-

20 methylnicotinamide
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yOnicotinamide. MS (Q1) 408.3 (M)t Example 279
(R)-N-(4-chloro-3-(pyridin-2-yOpheny1)-6-(2-hydroxypropylarnino)-2-
WOREHIABEDtiriamide < N HO H\N -/ ProcedureyF Waﬁppeg%ﬁﬁ@&%@%@’éé‘i
mg of 6-ehloro-N-(4-ehloro-3-(pyridin-2-yl)pheny0-2- methylnicotinamide
and 116 isL of R+)-1-amino-2-propanol in 0.5 mL of Eu01-I. Purified by
reverse phase HPLC to yief
(K)-Ar-(4-chloro-3-(pyridin-g¢yl) yI)-@-(Z-hydroxypropylamino)-
202-methylnicotinatnicle. MS (Q1) #@#4 (10. Example 280
(S)-N-(4-chloro-3-(pyridin-2-y1)pheny1)t
methylnicotinamide WO 2006102895
Procedure F was performed using 60 mg O
6-ch1oro-N-(4-ch10ro-3-(pyridin-2-y|)phen§<£)52- methylnicotinamide and
116 pi, of S-(+)-1-arnino-2-propanol in 0.5 mMNof Pl. Purified by
5reverse phase EIPLC to yield I
(S)-N-(4-ehloro-3-(pyridin-2-yl)pheny1)-6-(2-hydroxypropylamino)-2-

100 mg of N—(4-ch10ro—3-(pyridin—2-yl)phcny1)-2-methyln6-(piperazin~1—yl)nicotinamide was
coupled to glycolic acid via Procedure G. The product was purified on reverse phase HPLC to
yield Nf(4-chloro-3—(pyridin—Z-yl)phenyl)-6—(4—(2-hydroxyacetyl)piperazin~1-yl)—2—
methylnicotinamide. MS (Q1) 466.3 (M),

Example 269 N-(4—chloro—3-(pyridin—Z-yl)phenyi}—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 mixiure was allowed to
warm to room temperature and stirred for 2h while being monitored by TLC. Upon completion,
the mixture was diluted with dichloromethane, washed with H,0, dried (MgSO,) and evaporated.
Purified by silica gel chromatograph (20-100% ethyl acetate/hexane) to afford tert-butyl-4-
(methylsulfonyl)piperazine-1-carboxylate. 930 mg of tert-butyl-4-(methylsulfonyl)piperazine-1-
carboxylate was treated with 4N HCI in dioxane for 2h. The reaction mixture was evaporated to
give the HCI salt of 1-(methylsulfonyl)piperazine. Procedure F was performed using 50 mg of 6-
chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyinicatinamide, 69 mg  of 1-
(methylsulfonyl)piperazine and DIEPA(1 eq) in 0.5 mL of BuOH. Purified by reverse phase
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methylnicotinamide. MS (Q1) 397.4 (Mt  Example 281

6-(2-(1H-imidazol-4-yl)ethylamino)-N-(4-chloro-3-(Pyridin-2-
WO RIREEMicotinamide Procedure F was performed using %%prﬁézf’)?%?nm

6-chloro-N*4-chloro-3-(pyridin-2-y1l)pheny0-2- - methylnicotinamide and
HPBaNg Of higtamineinR.5-{PliohSuDdyileardy révdremphastoRl Piigrazin-1-
5to ieldG-( L W;ypethylammo) N-(4-chloro-3-(Pyridin-2-yDph
o IHC }nﬁngﬁe%% § ztlnam i MS (Q1) 433.0 (M)  Example 282
6-(4-acetylpiperazin-1-y1)-N-(4-chloro-3-(pyridin-211)ph eny1)-2-
20methylnicotinamide WO 20061028958PCTI1JS2005/03 | 284 CI
5 BN TG S R D RO T 37 smmbelnonpsam
99 mg of 1- acetylplperazme in 0.5 m|d of BUOH. Purified by reverse
5phaseHPLCtoyield6-(4-acetylpiperazin-1-y1)-N-(4-ehloro-3-(Pyridin-211
)Pheny1)-2- methyluicotinamree,. M 1) 450,4 (Mr.  Example 283

N-(4-ehloro-3-(pyridin-2-yl)pheyl ,6-dimethylmOrph01in0)-2-
10methyinicotinamide HN

Procedure F was performed using 90 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-

10 methylicotinamide and 78 uL 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-ylyphenyl)-2-methyl-6-sulfonylmorpholinonicotinamide

Cl

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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WO Y8988 dimethyhnorpholine in 0.5 mi, of BUOH. Purified b/ T5f&verss

Procedure 17 was performed using 55 mg of

6-ohloro-N-(4-chloro-3-(pyridin-2-yl)pheny1)-2- methylnlcotlnaml e and 8%5

phase HPLC to yield

Edlalfreiiorodinyishns2ahiaheny i) 8-disnsthmarpholihe]-ghethylamino)-

methylnlcotlnarnlde S (Q1) 436,2 (M)+. Example 284
N-(4- -chlord“%° Epyrl In-2-y)phenyl)-6-(4-hydroxypiper d-YD-2-

20methylnicotinamide WO 2086/028958PCT/US2005/031284 Procedure
F was performed using
idin

6-chloro-N-(4-chloro-3- plreny1)-2- methylnicotinamide and
78 mg of 4-hydropiperidine in 0.5 - ByOH. Purified by reverse 5phase
HILO to yield Ar-(4-chl oro-3-(pyridin-24/1)bheny1)-6-(4-hydroxyPiPeridin-1
-y1)-2- methylnicotinamide. MS (Q1) 4 h{l}w Example 285
6-(3-(1Thimidazol-1-yppropylamino)-N- (4%5 oro-3-(pyridin-2-3/1)Phenyl
)-2- 10methylnicotinamide Procedure F was performed using 55 mg of

6-chloro-117-(4-e Ioro 3-(pyri A 2-yl Injieotin e
Pepsedirg L Ya8s Rt 6%‘? p?/%s%d 6zole J&E #é&gﬁ&@g o 18%@%%&1%%1) 2
nitBrevierseaptides enkl P0 Glicoyibl@d-aminoethylpyrrolidine in 1 mL ef BuOH Purified by

rgre@e(];&;sényﬂ%@lf; yiRronylaming)psadit-ehbarengripyhidil 1622 -(pyrrolidin-1-

YiiF‘%a’hl 6‘%)}/5[?? 8%@&%@01\%?8%1|5136..0|\6§D(Ql) 446.1 (M)T. Example 286

-(pyridin-2-yl)pheny1)-6-(isobutylamino)-2-mothylnicotinamide CI

Example 273 N—(4~chlor0—3~(pyridin-2-y1)pheny1)-6—((2—(dimethylamino}ethyI)(methyl)amino)~
2-methylnicotinamide
4 Cl

ZN
O

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 i 0.5 mL of BuOH. Purified
by  reverse phase  HPLC to  yield  N-(4-chloro-3-(pyridin-2-yl)phenyD)-6-((2-
(dimethylamino)ethyl)(methyl)amino)-2-methyinicotinamide. MS (Q1) 424.0 M)

Example 274 N—(4—chlor0-3—(pyridin—2-y1)pheny1)-2—methy1-6-(3~oxopiperazin~1—yl)nicotinamide
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WaIEH)R§E8tinamide and 70 1iL of isobutylamine in 0.5 ralL

225 G. 20 WO 20061028958PCPUS2005/031284 Procedure F was
performed using 50 mg of 6-chloro-N-(4-chloro-3-(pyridin- 2%%/ henyl

@@5/031284
Purified by reverse phase H.PLC to yield
Ar-(4-chloto-3-(pyridin-2-yrphenyt)-6-(isobutylamino)-2-rnethylnieotinarnid
e, MS (Q1) 395.4 (M)+, 5 pl 7 2-chloro-N'-(4-chloro-3
-(pyridin2-yl)phenyl)-N4,N \‘dh et erephthalauhide 10 290 mg of
dimethylamine hydrochloride was co to,1 g of
4-(tert-butoxycarbony1)-3- chlorobenzoic
reaction mixture was diluted with ethyl a
0.1 N NaOH and brine, dried (MgS0O4) and eyaporated to afford tert-butyl
2- chloro-4-(dimethylc,arbamoyObenzoare. .i;@faert-butyl 2-chloro-4-
15 (dimethylcarbarnoyl)benzoate was treatedwii TFA (4 mL) containing
trace amounts of 1170 for 2 h. The reaction mixture was evaporated, and

then add do0.1 N Ther uIt|n I
ioi%rteo il 28 5@§%¥dnﬁwe§1yle§rb§rc§%ig ﬁcgg)é?m ) pggﬁ ep})tﬁk% nyh-2
rmmm@i(w;QWSW)%nfma@%mdqé rnL of BuOH. Purified by reverse phase
EreblagdsidimethmisarhanayhbengaisasidniaPieceeusiiorading pradiughanide.
Wa urlfleg oneverse phase HPLC to yield 2-ehloro-N"-(4-ehloro-3-

p ﬁ% %phenyl) It,N4-dimethy ltercphthalamide. MS (Q1) 414.1
(Mr Example 288
N-(4-ehloro-3-(pyridin-211)plieny1)-6-(morptioline-4-carbonyOnieotinamid

, washed with O.i N MCI,

e 25 .
Example 275  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(3-methyl-17-1 ,2,4-triazol-1-
yDnicotinamide

G
\

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-yDphenyl)-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-
yD)phenyl)-2-methyl-6-(3-methyl-14-1,2,4-triazol-1-yl)nicotinamide. MS (Q1) 405.3 M),

Example 276  N-(4-chloro-3-(pyridin-2-yl)phenyl)-2-methyl-6-(1 #-1,2,4~triazol-1-

ylnicotinamide
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WO 2006/028958PCT/11S2005/031284 63 mg of morpholine was coupled
to 120 mg of 5-(rnethoxycarbonyl)pyridine-2-carboxylic acid via Procedure

W2l reistion mixture was diluted with ethyl acetate, wasBed/WFaq05/031284

saturated sodium bicarbonate and brine, dried (MgS0O4) and evaporated
to afford methyl 6-(morpholine-4- cgrbonyl)nicotinate. 180 mg of methyl
6-(morpholine-4-carbonyl)nicgtinate yas hydrolyzed via Procedure M to
give 6-(morpholine-4-earbonyl)njco [
4-chloro-34pyridine-2- yl)anlllne'\\Nas CQ
6-(morpholine-4-carbonyOnicotinic acid via cedure G. The product was
purified on reverse phase }-PLC to yield 2- hIoN)-
N-(4-chloro-3-(pyridin-2-yepheny1)-6-
10(morpholine-4-carbonyDnicotinamide. MS (Q\l))423 4 (Mr. Example 289
N-(4-Chloto-3-(pyridin-2-yl)pheny1)-3-hydroxy-4¥
(methylsulfonylinethyl)benzamide 15 3- Hydroxy -4- methylbenzoic acid
6.86 g, 45.1 mlnol w s dissolved in methanol (200, nil H
SRR (BF T TR FICS 0o A AR e s B
10 BEC 70rmiBo2 0 hﬁumm@@mérmmm%wmwmﬁhalm@mmlde was added.

AYAROLALArANELthanpartitensd éﬁetv}f@eeféé&%@&ﬁﬁdr@%d FeaiaR. EMeOH and

aqueous partion was extracted with I acet an th
%Y@Ef’éﬁ@‘bxt?é‘é’t@e\%é% (o] atioflg: S%n%g évlgsﬁeﬂ a%’lroﬁn%(gp Bgrlrlwne%ov Jehenyh-2-
ﬂ%@m@hﬂ&dg&@damhuﬁmmmmdﬁﬁéﬂiyl331rf§/6ﬁ)xy 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 rnmol) was dissolved in 227

WO 20061028958PCL1132005/031284 dichloromethane (200 ml), treated
Beithapiyridine F4(8dihr60-BnidioD;ydntlecodieadthrrbiCelwateobhtniotingmide
chloride (3.6 ml, 50,1 mrnol) was added dropwise. The solution was

allowed to warm to room temperatugla, with stirring, over 18 hours. The
solution was washed with 1 N aquedys HCI twice, water once, brine once,
dried with MgS0O4, and evap@cﬂ@thyl 3-5
acetoxy-4-methylbenzoate as atrud 0jP(6.93 g) which was used
without purification. Methyl 3-acetoxy-4-*me lgenzoate (6.38 g, 30.6

mmol) was dissolved in carbon tetrachloride (139 ml) and treated with
benzoic peroxyanhydride (200 mg, 0.83 mmétKand NTBS (5.45 g, 30.6
mum!), then heated to 85C for 3 hours. After cqplifjg to room temperature,
the solution was filtered through Celite 545 and ®vaporated to a crude
yellow solid which was purified by silica gel flash 10 chromatography (5%

dichloromethane/hexanes increasing to 35% dIC xanes) t
%&@%H&?&%&E@%&@lwﬁb‘%ﬁéﬁﬁégﬁfﬂg H&‘b‘/&f grfniﬁo white Sofid Sined for 10
(4il8 Y. M@tdsiyb&iﬂmetb’)(ylébl(mmmémadhy%éplmatb%m@@y@x@mmﬂqovgas added.

WeS r‘éé&‘:&%% %%%HQ% 94%9"@]&&8{ d eyl 3ztion mixture was quenched wﬂ:h MeOH and
acetoxy-4-( mggﬁ/lsulfon ylmet Hg{aébenzoate as a white solid (1,67

waegssd wi dp@Vf?@é{%ﬁ ?h%ﬁPLC to yield N-(4-chloro~3-(pyri 111-2-y )&wnyl}&
SnamgtexyHimethylsyiooytmeatiy piisi@zoase, (@87 g, 5.83 mrnol) was 15
saponified via procedure M to afford
3-hydroxy-4-(methylsulfonylmethyl)benzoic acid as a white solid (1.05 g)

which was used without purification.

e rysd-(methylswlfompyindatiryfihenadicanich{B6QpipgaBir4-pimic)inasde
dissolved in 1,4-dioxane (25 ml) and treated with thionyl chloride (8 ml)

and DMF (5 drops), then heated to 50C for 2 hours. The reaction was

cooled and evaporated to an oil. The oil residue was dissolved in
dichloromethane (40 ml), cooled in an ice

érred for
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20 water bath, and treated dropwise with a solution of
4-chloro-3-(pyridin-2-yOaniline (767 mg, 3.74 mmol) in dichloromethane

WQ30P¢389Fhe reaction was stirred 18 hours, allowing to warhtdroYh{031284

temperature. The reaction was diluted with dichloromethane (40 ml) and
stirred vigorously with water (50 nd) while acidifying to pH 6 with 1 M citric
} &S, separated, and enough methanol
was added to dissolve preciRitgfing ds.4The solution was 25 washed
with water once, brine once, dried witlmMgSat, and evaporated to a solid
which was triturated with dichloromethane/fitered, and air dried to yield
909 mg of crude product. A portion (20 m s purified on reverse phase
HPLC to yield 16 mg of purified N-(4-chloro-33(pyridin-2-
yfiphenyl)-3-hydroxy-4-(methy|suIfonylmethyQp_p:Bzamide as a white solid.
MS (Q1) 417 (Kt. 30 Example 290 NH
N-(4-Chloro-3-(pyridin-2-yOpheny1)-3-isobutoxy-4-

gpethyisyfonymetiydlenzainide Y Q2PQH9RSRFRRLIYSAANRO Ry 2

ORI AP 2O RGPy R ot iky- Anfmh QR P sy p e
REAMIAR (RN 1. 1ZmOokewas:freatqd-with drbromaidnnetyiargioatanoyl)-6-

26 sl, 0.24 al) via procedure. 1.1 tq yield 1 q.of s A frereidin .
e D AR5 oSt T o bthy T el
g)pb@mlg@bmwiqu;@yiﬁipg)y&mW@le -carboxylate was treated with TFA (1 mL)
At 3ntRurdin 25 ioheny 112 @efhtion mixture was diluted with ethyl acetate,

%fgsgyde @Xﬂsgll%gémgéh)@gx%% ergrigebgrlie, dried (MgSO,) and evaporated. Puriﬁe@ 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

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-yDyphenyl)-6-(2-hydroxypropylamino)-2-

methynicotinamide
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N-(4-Chloro-3-(pyridin-2-yl)pheny1)-3-hydroxy-4-(methylsulfonylmethyl)be
nzamide (50 mg, 0.12 15 mmol) was treated with iodomethane (7.5 ul,
WA/ via procedure U to yield 12 mg of N-(4- PCT/US2005/031284
chloro-3-(pyridin-2-ypplieny1)-3-methoxy-4-(methylsulfonylmethyl)benzarn
ide. MS (Q1) 431 (M). 20Examplg 292
N-(4-Chloro-3-(pyridin-2-yl y -ethoxy-4- .
(methylaulfonylmethypben 2806/028958PCT/U82005/031284
Cl
N-(4-Chloro-3-(pyridin-2-yOphenyl)- 3 hy y-4-(methylsulfonylinethyphe
nzamide (50 mg, 0.12 mmol) was treated wi JWA§_(lethane (10 pi, 0.12
mtnol) via procedure 15 to yield 22 mg of N
chloro-3-(pyridirt-2-yl)pheny1)-3-ettioxy-4-(methyisulfonylmethyl)benzamid
e. MS (Q1) 445 Example 293
AdnEhlorara- (pytifstine?-ylipb esly be3 <2 44 Himetiyischioryd)tipedarinhigberyD-2-
m&f@@uoo&na‘?&%lﬁgg %X'ﬂf@fy&?%ﬂzmg%%%&l%%/ o\ 48 k&R Purified by

reverse phase HPLC to yield (S)-N-(4-chloro-3-(pyridin-2-y1)phenyl)-6-(2-hydroxypropylamino)-2-
methylnicotinamide. MS (Q1) 397.4 (M)".

Example 281 6-(2-(1H~imidazo1-4~y1)ethylamino)-N-(4-chloro-3~(pyridin—2~y1)pheny1)—2—
methylnicotinamide
Cl

Zs
Q

HN
/N N
_ 5
HNﬂNH

Procedure F was performed using 60 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny!)-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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7}._.0/<1,Db
N-(4-ChIord-3-(pyr|d|n-2-yl)phenyl)-3-hydroxy-4-(methy|suIl%lgg%n&%ﬁtq%?z%

WORPAIRASEL.00 g, 2.40 mmol) was dissolved in DMF (20 r’rﬁ‘)C

carbonate (1.56 g, 4.8 mmol) and 1,2- 15 dibromoethane (0.83 ml, 9.6
mmol) were added, and the reaction was stirred at 50C for 18 hours. The
reaction was quenched witprmatep~basified with 10% aqueous NaOH, and
: etgyl extracts were washed with
water once, brine once, dried with Mg$Q4, and evaporated to a crude oil
which was purified by chromatography ( hexanes in ethyl acetate) to
yield 490 mg of 3-(2-bromoethoxy)-N-(4- ro-3-(pyridin-2-y1)POeny1)4-
20 (methylsulfonylmethyebenzamide as a 'y m% solid.
1

3-(2-Bromoethoxy)-N-(4-chloro-3-(pyridin-2-
ylphenyl)-4-(metlaylsulfonylmethyl)benzami 00 mg, 0.19 mmol) was
dissolved in DMF (2.0 ml), and potassium carb ate (32 mg, 0.23 mmol)

and tert-butyl piperazine-l-carboxylate (38 mg, 0,21 mmol) were added.

The reaction was stirred for 18 hours at room temperature, quenched in
Rueckslyraridl sxtractédmsithuetty] Hoaatehviielomn-drlos-diy diragighenyl)-2-
WREGWABHEH Wit WVeIeF 2 5ONGEst R ReraRee indoischnllitht MgSDA4 Panfied by reverse

evaporated to a crude qil. The oil was dissolved in WO ..., .
B0 0 B85t/ USI005 D IE BRI ral e Lo i pphens2
méthy nifiodrosidetid S (350 R 1 hour. The reaction was evaporated to
dryness, and the crude solid was purified on reverse phase IIPLC to yield
63 mg of
N-(4-chloro-3-(pyriditi-2-yl)pheny1)-4-(methylsulfonylmethyl)-3-(2-(piperazi
Bxdmple 283 N~(4—chloro-3~(pyridin—2—y1)phcny1)«6—(2,6-dimethylmorpholin0)~2~
yeethoxy)bqu&gpiggmmgesolid.N-(4-Ch|oro-3-(pyridi1i-2-y|)pheny1)-4-
5(methylsulfony methyl)-3-(2-(pichrazi1-1—y1)et110xy)benzamide (30 mg,
0.047 minol) was dissolved ip_dichlaromethane (1.5 ml) and TIP (1.0 ml).

2 e (13 0.10 mmol) and
methanesulfonyl chloride (4 1ii;"0.05T TamdP) were added, and the reaction
stirred at room temperature for 72 holifs. tional
N-ethyl-N-isopropylpropan-2-amine (9 al/0.0p1 mraol) and
methanesulfonyl chloride (4 1d, 0.051 mmofjwere added and the reaction
stirred 10 for 2 hours. After a further addition%?iz) ethanesulfonyl chloride

(4 p1, 0,051 mmol), the reaction was stirred f hours and evaporated to
a crude solid which was purified on reverse phase HPLC to yield 8 mg of
N-(4-chloro-3-(pyridin-2-yOpheny1)-3-(2-(4-(methylsulfonyl)piperazin-lypet

oxy)d-(methylsulionyimethyl)benz, amlee, M AQLIRAL- M5 ridin-2-ylphenyD)-2-
methylnicotinamide and 95 mg of 2,6-dimethylmorpholine in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(2,6-dimethylmorpholino)-2-
methylnicotinamide. MS (Q1) 436.2 (M.

Example 284 N-(4-chloro-3-(pyridin-2-yl)phenyl)-6-(4-hydroxypiperidin-1-y1)-2-

methylnicotinamide
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15 Example 294 N-(4-Chloro-3-(pyridii
2-yephenyl)-4-(methylsulfonylinethyl)-3-(2-(3-

WOGKReHMEYzin-1-y1)ethoxy)benzamide ClI NH HNN- / S=0 BOUS2005/031284

3-(2-Broinoethoxy)-N-(4-chloro-3-(Pyridin-2-yl)pheny1)-4-(methylsulfonylm

ethyl)benzamide (50 mg, 0.095 mmoi) was dissolved in DMF (1.0 ml) and

treated with potassium car te mg, 0.13 mmol) and piperazin-2-one

(11 rag, 0,11 mmol) for 18 gowrs: rea(gtion was heated for 2.0 hours at

50C, then additional potassium carb@ (18 rag, 0 13 mmol) and

piperazin-2-one (11 25 ing, 0.11 nunol) w, dded. After 2 hours, the

reaction was quenched in 5% NaOH and\extracted with ethyl acetate

twice. The ethyl acetate extracts were wash ith water once, brine

once, dried with MgSO4, and purified by reverse)phase HPLC to yield 16

mg of

N-(4-chIoro-3-(pyridin2-y|)phenyl)-4-(methylsuIfo(?‘ﬁl/lmethyl)-3-(2-(3-oxopip

erazia-1-yeethoxy)benzamide. MS (Q1) 558 (Mf. 30 WO

2006/028958PCT/US2 B4 A-(pyridin-2-vDphenyl)-2-
e e ke e vy
n(mhy@mmm@%hmﬁgérm piperidine in 0.5 ml’ of BuOH.” Puriffed by reverse
phase HPLC to yield N~(4-chloro-3~(pyridin~2~yl)phenyl)—6—(4»hydroxypiperidin«1-y1)~2—

methylnicotinamide. MS (Q1) 422.1 (M)".

Example 285  6-(3+( 1H-imidazol-1-y[)propylamino)-N-(4-chloro-3 ~(pyridin-2-yl)phenyl)-2-

methylnicotinamide

e

Procedure F was performed using 55 mg of 6-chloro-N-(4-chloro-3-(pyridin-2-yl)pheny)-2-
methylnicotinamide and 92 pL of 1-(3-aminopropyl)-imidazole in 0.5 mL of BuOH. Purified by
reverse phase HPLC to yield 6-(3~(1H—imidazol—l—y1)propy1amino)—N-(4-chloro-3—(pyridin-Z—
yl)phenyl)-2-methylnicotinamide. MS (Q1) 446.1 o)

Example 286  N-(4-chloro-3 -(pyridin—Z—yl)phenyl)—6-(isobutylamino)~2—methy1nicotinamide
Cl
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'05
3-(2-Brornoethoxy)-N-(4-chIoro-3-(pyridin-211)phenyl)-4-(me%lsullonylm

WOIRAMEAFEamide (50 fig, 0.095 mmol) was dissolved in DMEETUSZANY &g
treated with potassium carbonate (18 mg, 0.13 mmol) and

PlodRIRE 3ZIRAL -YRathaBPNRikhS MU 44 sumeh fer ABneurs pihekeadsiny:)-2-

was heated for 2.0 hours at 50C, then additional patassium ¢ nate (18
TRy LSRR 20 d L G SRR .39|)°eéﬁa%§|%@§m'%‘?§?{i %Fﬁ%‘%sse plhase
HFRS adgiet AfterRdodrthdréativmylas-tubnthuniin 39mefatiqosingmide. MS
(Si(%t@g%%ﬂh ethyl acetate twice. The ethyl acetate extracts were washed
with water once, brine once, dried with Mg304, and purified by reverse

phase HPLC to yield 18 mg of 34244-aeon( Ip iperazin- 1 -y I)
ethoxy)-N-(4-chloro-3-(pyrid in-2-yl)ph eny1)-4- (methy Is ulfonylmethy

be ide MR SR1) 243 M)Ay A RN -di ide

SO S Rt R e

)4- (methylsulfonylmethyl)benzamide 20 0 HN-1(
3-(2-Bromootboxy)-N-(4-chloro-3-@Pyridin-211)pheny1)-4-(methylsulfonyl
methyl)benzamide (50 mg, 0z ol was dissolved in Ma (1.0 ml) and
treated with potassium carbygnate (2 , 0,13 nunol) and
2,6-dimethylmorpholine (14 ni,%.ll mmgl)/and stirred at room

temperature for 2518 hours. The reaction w uenched in 5% NaOH and
extracted with ethyl acetate twice. The

30

290 mg of dimethylamine hydrochloride was coupled to 1 g of 4-(tert-butoxycarbonyl)-3-
chlorobenzoic acid via Procedure G. The reaction mixture was diluted with ethyl acetate, washed
with 0.1 N HCl, 0.1 N NaOH and brine, dried (MgSO,) and evaporated to afford tert-butyl 2-
chloro-4-(dimethylearbamoyl)benzoate. l.ig of tert-butyl 2-chloro-4-
(dimethylcarbamoyl)benzoate was treated with TFA (4 mL) containing trace amounts of HyO for 2
h. The reaction mixture was evaporated, and then added 0.1 N HCL The resulting solid was
filtered and washed with F,O to yield 2-chloro-4-(dimethylcarbamoyl)benzoic acid. 100 mg of 4-
éhloro-3—(pyridine-2~y1)aniline was coupled to 2-chloro-4-(dimethylcarbamoyl)benzoic acid via
Procedure G. The product was purified on reverse phase HPLC to yield 2-chloro-N'-(4-chloro-3-
(pyridin-2-yl)pheny )}-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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WO 20067028958PCITUS2005/031284 ethyl acetate extracts were
washed with water once, brine once, dried with MgSO4, and purified b

WOrgifere89shase ILPLC to yield 20 mg of PCT/US2005/031284

N-(4-chloro-.3-(pyridin-2-yl)pheny1)-3-(2-(2,6-
dimethylmorpholino)ethoxy)-4-(mgthylsulfonylmethypbenzamide. MS (Q1)
571 (14)1, 5 Example 297 —
N-(4-Chloro-3-(pyridin-2,y4)phe v@ methylsulfonylmethyl)-3-(2-
morpholinoethoxy)benzamide™M.0 Y
3-(2-Bromoethoxy)-N-(4-chIoro-3-(pyrf‘a'?h- <yfiPhenyl)-4-(methylsulfonylm
ethypbenzamide (50 mg, 0.095 nunol) was/dissglved in acetonitrile (1.0
ml) and DMF (1.0 ml), treated with potassi arbonate (16 mg, 0.12
mmol) and morpholine (10 id, 0.11 mmol), and gtided 18 hours at room
temperature. The reaction was heated to 5Q€MNor 8 hours, and then was
allowed to stir 18 hours at 15 room temperaturg. The reaction was
guenched in water and extracted with ethyl%cetate twice. The ethyl
acetate extracts were washed with water once, brine once, dried with

10SQ4, and.evaporate an Qi j ifi se s acdid vl
é:%/_ @éo omﬁlglhcfﬂélbe ﬁ%s S?R,}{iq_l?g)f% A?o% lé%&%@%ﬁﬁ%%%%ﬁ%ﬁé%m@%w amd'vxa
Rysgeibiirs-0-y BiseryyL anpetiiyas diteisg b AL aseseinorptisingthiukipd e dum
HandaMad Bins30:{Kkt 20 ES@mple 288porated to afford methyl 6-(morpholine-4-
Ar-(4-Chloro-3-(pyridin-2-yl)phe -4- hyls nethy1)-3-(2-(Ri :
i -liy-%’ic)c’é%%éy){)ge Nz r?l)i/a)r(% %’(Tﬁl%%g ﬁ%ﬁ%‘, VRS %aﬁ%&@ﬁ@@%d e
Procedure M to give 6-(morpholine-4-carbonyl)nicotinic acid. 100 mg of 4-chloro-3-(pyridine-2-

yhaniline 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-carbonylnicotinamide. MS (Q1) 423.4 M),

Example 289 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-hydroxy-4-
(methylsulfonylmethyl)benzamide

Gl

Zx
(8}

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
howrs. The solvent was concentrated on a rotary evaporator, and then partitioned between water
and ethy] 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 methyl 3-hydroxy-4-methylbenzoate as a crude tan solid (6.66 g) which was used
without purification, Methy! 3-hydroxy-4-methylbenzoate (6.66 g, 40.1 mmol) was dissolved in
227
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233 WO 20061028958PCTIUS2005/031284
3-(2-Bromoethoxy)-AT-(4-chloro-3-(pyridin-211)phenyl)-4-(methylsulfonyl
wWOmeRR)P9ehzamide (50 mg, 0.095 mmol) was dissolved in BfcHio$éRHa#e
(2.0 ml), treated with triethylamine (20 al, 0.15 mmol) and piperidinc (11
d%%é%%ﬂ‘é@%&g@?ﬂg?ﬁ@ﬁé’d S, Edt (@m,t@@pﬁ%l}f 8n® ARIGRIKAHIRe water
.25 nil) and N-ethyl-N-isopropylpropan-2-amine (2

5p1,0.1 |
VeGSR ld SR 1 A SURIEON A Ao HoaPL T SToed

WRACOR WA SeREREtwNHWatEnaNt@xtfabted. withedichioromeshsseed with 1N

tva/ice dicchloro eth r it - ' -
e (RS AT s et v Ve g el oo i
apgforeveradhyivaseorPe ?W%éf& g (ﬁ.&% g) which was used w1thout purification. Methyl
3§Ac@4qiéﬁlpé}ga§|y(%ﬁi%§w26mpgao;ﬁlmfﬂmemmuw@amw)@@loride (130 ml)
iperidin-l-yl)ethoxy)be a] Q I 9 o

aﬁggg%ﬁglc‘i"r%}ﬁ%py%%%ﬁy 33/, p agﬁé%zgw(?ﬁétﬁﬁfﬁ%%lﬁnngﬁ% §(;2% |5y3r(r}'o6nf-nm b
t@péﬁ?@@y"béﬁ%érﬁi‘dé hayrs| 3f(?-%1ﬂ$détmf§ﬁfﬂpf(wf&¥ﬁoﬂ?.§°.5ﬂ% gvas filtered
tlﬂégé{f-mlieéqz4§ﬂ}d@@ﬁéﬁi@duﬁ@wm@yﬂlw@hﬁﬁmm@éﬁ@uﬂh@scﬂb@%ﬁica gel flash
mmol) was di ved.in acetonitrile (1.0 nil) an A1 | |

TR0 S BORATS 118 T L bl e Syrolin o e B gl
iRy hahdt stitvect 4 Griomarscly RisRROR AP 87 f) ﬁ@}ifpﬁe%@cké)@wé%thﬂ 3-acetoxy-
AUEREORLHIN paRRBNG. exiEacted witbipt acataiewiedn®he eihyfford methyl 3-

T S ooy e
filc@ito. yielie B! rﬁgam‘tm-;@m@q@dsgf@ymﬁﬁ;@benzoate (1.67 g, 5.83 mmol) was
%‘gﬂ&ﬂﬁé‘&’ %‘éfé@é@ﬁ?é/ Isulfompimethyl3(2-(axrabdindy e pubenaamide white
éolids(l(. 51 )g)SWEAfic M\;)v%é used without purification. 3-Hydroxy-4-(methylsulfonylmethyl)benzoic
acid (860 mg, 3.74 mmol) was dissolved in 1,4-dioxane (25 ml) and treated with thionyl chloride
(8 ml) and DMF (5 drops), then heated to 50°C for 2 hours. The reaction was cooled and
evaporated to an oil. The oil residue was dissolved in dichloromethane (40 ml), cooled in an ice
water bath, and treated dropwise 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 stitred 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-chtoro-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-
(methylsulfonylmethyDbenzamide
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25 Example 300 3-Amino-N-(4-chioro-3-(pyricr
2-yl)pheny1l)-4-(methylsulfonylmeth Obenzamide WO

WORYEMSAS858PCT/1152005/031284 CI NH2 .1\t-70 PCT/US2005/031284

4-(3romomethyl)-3-nitrobenzoic acid (2.00 g, 7.69 mmol) was dissolved in
methanol (20 ml) and treated wi ¢ 1 drop of concentrated sulfuric acid,
then stirred 72 hours at ro
concentrated sulfuric acid YWa
24 hours. The solvent was concentr ee
with ethyl acetate, and washed with watef v
water once, brine once, dried with Mg804._3
yellow oil, methyl 4-(bromomethyl)-3-nitrobek ’éte and used W|thout
purification. Methyl 4-(bromomethyl)-3- nitrobenzoate (1.82 g, 6.64 mince
was used in procedure 10 0 to afford 1.66 g of methyl
4- methylsulfo /linethyl)-3-nitrobenzoate as a solid which was use

drRgfien Mishap a3 drdinpstiferiinetapingd HM&@%&@O mg, 0.12
rﬁh@ﬁ@sﬁr@i@%&l)ﬂ&dﬁﬁxﬁ&aﬁﬁﬁ}&ﬂmm@ (o et gred Muto hffarordeailig Ofto yield 19
4-(me f I A
e i s
QB8 mg, 2.46 nmaol) was dissolved in 1,4-dioxane (15 ml), treated
with thionyl chloride (1.0 ml) 15 and DMF (1 drop), and stirred at room
temperature for 18 hours, then at 50C for 8 hours, then at room
temperature for 18 hours. After an additional 4.0 hours at 50C, the
Ewiwalsta®and\escespibiyrdiondeways-tepidverddia rotary evaporator,
@pedhairesisusmwasdissaled dichloromethane (25.0 ml) and treated with
N-ethyl-ALisopropylpropan-2-arnine (1.7 ml, 9.8 mmol) and
4-chloro-3-(pyridin-2-yfiatilline (503 mg, 2.46 mmol) and stirred for 20 min
at room 20 temperature, over whiCh time a solid precipitated. Water was
added, and the mixture Wa air dried, to afford 797 mg of
N-(4-chloro-3-(pyridin-2-yl)phenryl)-&-fhethylsulfonylmethyl)-3-
nitrobenzamide as a tan-yellow solid. HN
AT-(4-Chloro-3-(pyridin-2-yl)pheny1)-4- /N __{
(methylsuifonylmethyl)-3-nitrobenzantide, mg, 1.76 mmol) was
dissolved in ethanol (74 ml) and concentrated (22 ml).. Tin(l) chloride
dihydrate (1.31 g, 5.82 mniol) was added and thé’

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 (QI) 431
My

Example 292 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-3-ethoxy-4-
(methylsulfonylmethyl)benzamide
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25r_eaction was heated to 55C for 2.5 hours. The reaction was cooled in
an ice bath and triethylamine ml) was added to basify the soluti

on
WOrMeHet? ¥as evaporated to a yellow solid which was slurrfé%TmSez%;/gl&?zM

acetate. The slurry was filtered through Celite 545, and the mother liquors
were washed with water twice, bdne once, dried with MgSO4, and
evaporated to 552 rag of a ru ellow solid, 20 mg of which was
purified by reverse phase KIRLC forg
3013mgofpurified3-amino-N-(4-chlorgy3<4{pyridin-2-yl)pheny1)-4-
(methylsullonylmethyl)benzainide. MS ( 16 fmM)1'. WO
2006/028958PCT/US2005/031284 Exa 01

hbd-

o}

3-Acetamido-N-(4-ehloro-3-(pyridin-2-34)ph
(meth_ylsuIfonylmethyl)bcnzamicle 5
3-Arp|no-N-(4-chIoro-2,-(pyridin-2-y|)phenyl)-4-(methy|suIfonylmethyl)ben
zamide (30 mg, 0.072 mmol) was reacted with acetyl chloride (5.6 pt
M(@mlmgﬁmﬁ%@équéﬁﬂ@ﬂ}yl@(ma}wsglfonylmethyl)benzamide (50 mg, 0.12
ﬁﬁ@?%&@@e%@w@lﬁl VSR dingR Llp kel yid-troethyisUlfonybidethyee N-(4-
nzamide as.a white 10solid, MS (0Q1)45. . )égr%g +
%%@%ﬁ?@ﬂ%ﬁ%y@ Byt |§|é%i¥éf§?}gﬁg§%¥§g 0113%[)-21- i Ms QD) 445 00"

émethylsulfonylinethyl)phenyl)-2-methyl-6-(trif|uoromethyljnicotiniuriide 15
I

Example 293 N—(4—Chioro-3~(pyridin—2—y1)phenyl)—3-«(2~(4—(me‘chyIsulfonyl)piperazin-1-
yl)ethoxy)—4-(methylsulfonylmethyl)benzamide

cl 0

@

HN N

N~(4—Chloro~3-'(pyridin—2~y1)pheny1)~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 I1,2-
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 MgSOy,
and evaporated to a crude oil which was purified by chromatography (25% hexanes in sthyl
acetate) to vyield 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-
yD)phenyl)-4-(methylsulfonylmethyl)benzamide (100 mg, 0.19 mmol) was dissolved in DMF (2.0
ml), and potassium carbonate (32 mg, 0.23 mmol) and tert-butyl piperazine-1-carboxylate (38 mg,
0.21 mmol) were added. The reaction was stirred for 18 hours at room temperature, quenched in
water, and extracted with ethyl acetate twice. The ethyl acetate extracts were washed with water

once, brine once, dried with MgSO,, and evaporated to a crude oil. The oil was dissolved n
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3-Amino-N-(4-chloro-3-(pyridin-2-yOPheny1)-4-(methylsulfonylmethypbenz
WONHEERE mg, 0.072 mraol) was reacted with PC /U52005y $31384

2-methy1-6-(trifLuoromethypnicotinoyl chloride (19 mg, 0.079 mmol) via
dicRR:priecedure Mijouaffoeadibuily tofluoroacetic acid (3 ml) for 1 hour. The reaction was

ev quét Ui 'Z%l%%s? -(RyHtinsayQnheny %FQ@H"SW 19vérse phase HPLC to yield 63 mg of

f 3eth
T AN S e 2 B e namice

yx)ztﬁ@ﬁjﬁzﬁ%&acwwszaoa@mas4 @Hample 3074-Chloro-3-(pyridin-2-yphenyl)-4-
(mfrn%FfF?é?s n?deothN if4:en Qra%‘}yf c?ﬂ@f@oé%ﬁ&ﬁ%@edf (30 mg, 0.047 mmol) was

benzam|

disgoled ﬁodmh(mvé}@%i by ARS T R A it ReRy IRy sy (18
LAGNig 630 Mes AATA sttty Veboridacted vl bemaoy ehionHedogiprgection

oI) V|a proced A 17 . Neisonr opAnO
sugg{: otﬁn jratup e?é%&?fﬁgr{xg?n 12&%%%1953?31&}1 -l(r}\rfl ést%p opylg)og%l ?‘n 2 ?ne O u,
0. @ﬁizamm&enggnatb@mgéﬂg@]yé Gm‘%@i%%?wmf@ E")?grﬁ e reaction stn’red

for Y i GIQ-B tipyedinddy) phasydleds s thylsuide Wm@mﬂ)@q@(mmww
wzlzg Isr“glr%edy %C}%grry gad )ebv%;r)]c%ra@d% ajb%jde solid which was purified on reverse phase HPLC

to yield 8 mg of N—(4-chloro~3—(pyndm-z-yl)pheny1)~3~(2-(4-(methylsulfonyl)pxperazm-1”
y1)ethoxy)-4»(methylsulfonylmethy1)benzamide. MS (Q1) 607 (M)

Example 294 N—(4~Chlor0-3—(pyridinv2~yl)pheny1)~4—(meﬂ1y1su1fonyhnethy1)-3-(2-(3~

oxopiperazin-1-ylethoxy)benzamide

Cl

3~(2~Bromoethoxy}-N~(4~ch10ro~3—(pyridin~2-yl)phenyl)-4—(methylsulfonylmethy1)benzamide (50
mg, 0.095 mmol) was dissotved 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 MgSO,, and purified by reverse phase HPLC to yield 16 mg of N-(4-chloro-3-(pyridin-
2~yl)phenyl)~4~(methylsulfonylmethyl)~3-(2—(3~oxopiperazin—1-yl)ethoxy)benzamide. MS (Q1) 558
M),
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- WOAHM41R8300 mg, 0.24 mmol) was dissolved in 1,4-dioxan&
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"0c7-N7 HN6/019--) fl-NH 0

3-Amino-N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-(nriethylsulfonylmethypben
( (Py yl)pheny1)-4-( y @/@WJ&ZM

treated with triethylamine (274 gl, 1.97 mmol) and 2-bromoacetyl bromide

kb 355 m’3}&9&4@&M@B%ﬁﬂl’ﬁﬂéﬁ@@?ﬂ&ﬂ%&@ [HQEPtemRh2R Bad
om t

stirred at ro mperature for 18 hours. The reaction was quenched with
water, and dRiPEeledfRmLaHbsMRT S etate. The ethyl acetate extracts

were filtered, washed with water once, brine once, dried with MgSO4,
evaporated to 158 mg of a crgde brown oil, 3-(2-

bromoacetamido)-N-(4- yridin-2-yepheny&3f21-(methylsuIfonylme
thyl)benzamide, which Wag'used without further pthiification, Crude
3-(2-bromoacetamido)—N-&l-ohIor pyridin-Z-N_}
25yl)pheny1)-4-(methylsullonyl-meth enzamide (158 mg) was

dissolved in DMF, treated with N- W 028958PCI1US2005/031284
ethyl-N-isopropylpropan-2-amine (61 pi, Q. %gunol) and pyrrolidine (27 td,
0.32 mrnol), and stirred at room temperatureyfor 18 hours. The reaction

was quenched with water and extracted with ethyl acetate twice, The ethyl
acetate extracts were washed with water once, brine once, dried with
IMp S anaporEigeiva tppddid-dviphendspimifiadsbiforoleedy Prragenide (50
HP ff i i i i carbonate (18 mg,
Ao Cr S B DM () g e s eI
%liﬁy%a@éaftrﬁﬂéﬁﬁéﬁzgﬁgﬁéaa%“a vhites i{)%dé‘ﬁ“%\{)é"(dg) (M, Teaction was
iExamPIe 30 curs at 50°C, then additional potassium carbonate (18 mg, 0.13 mmol) and 1-

(j"pfég*%%éél é%ggo%%? 4D RIPPHRSH RAIAIHOXREN AoRD e AR R onched

enzami .
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 18 mg of
3-(2-(4-acetylpiperazin-1-yl)ethoxy)-N~(4-chloro-3 -(pyridin-2-yl)phenyl)-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 543 o

Example 256 N-(4~Chioro-3-(pyridin-2~y1)pheny1)~3-(2~(2,6—dimethyhnorpholino)ethoxy)-4~
(methylsulfonylmethyl)benzamide

Cl
\ o fo
HN N—}—_
O/—J

/
30
o]

Zay

3—(Z—Bromoethoxy)~N—(4—chloro—3~(pyridin~2-yl)phenyl)—4—(methylsulfonylmethyl)benzamide (50
mg, 0.095 mmol) was dissolved in DMF (1.0 ml) and treated with potassium carbonate (18 mg,
0.13 mmol) and 2,6-dimethylmorpholine (14 pl, 0.11 mmol), and stirred at room temperature for
18 hours. The reaction was quenched in 5% NaOH and extracted with ethyl acetate twice. The

232



5

10

15

20

25

4-Chloro-3-(pyridim2-ypaniline (687 mg, 3.36 mmol) was dissolved in

dichloromethane (8.0 ml) 15 and THF (8.0 ml), treated with pyridine g.33
WA B8ithol), and cooled to 0C, 4-Cyanobenzoyl chloride (61955 451284

nunol) was added and the reaction was stirred for 1,0 hour, The reaction

s dhiednin dicbloromelhanc.andhoaihanaloasarias iRoissalvgaltiod oy
80lids. The sollition was wasl'[1ed with water once, brine once, dried with

iSO 2heRd BVhforirediddarbrdige Lol %ﬁﬁﬁ%@%ﬁﬁ?@%@ﬂ?&? (26

dapkfiash MimeRiRRAtograa(HoN ety heetatads OUS QX RFEMY afford

20 908 mg of N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-cyanobenzamide as a
yellow solid. NK4-Chloto3-(pyridin-2-yephenyD-4-cyanobenzaraide (500

mg, 1.5 imnol) was slurried in ethanol (75 ml) and heated until just

issplvesh The selktiomwasienalet)ineanice hatylaifthsatdtatyd @ith HC1
gas. The solution was heat %1?@1%1;% to 70C to dissolve precipitated solids,
cooled in an%éf%gn?%ncaqr/ Saturated with HC1 gas. The solution was
then stored at OC for 18 hours. The solution was 25 saturated again with
HC1 gas, heated to 70C until adli solids dissolved, cooled to 0C,
resaturated with MCI gasyand sjerad at OC for 18 hours. Finally, nitrogen
gas was bubbled through\thg son foy 1.0 houg;ékfyj the solution was
evaporated to dryness. The residugiwas dissolvedvin‘methanol, treated
with MP-carbonate (2,57 g) and stirred 36 in/FHe solution was filtered to
afford a neutral, methanolic solution of
30yl)phenylcarbamoyl)benzimidate, which W
methanol to make a 0.075 M solution. WO ©
211061028958PCT/US2005/031284 Ethyl
4-(4-chloro-3-(pyridin-2-yl)phenylcarbarnoyl)benzimidate (2.0 ml ofa |
BOBEMastbaArI dshisiors- Oy BimadIphoadeinedHony lmethybenzamide (50

3 blbimisazal4-yhnnonan-doaminge(Q 0 akl)hBDMRQI) v/ial praaeduriitbtassium
to afford 83 mg o0 . .
SR i /8, TR0y R0 g i bos o o
(pyvidin- JpphentisiberZanden 0556018 bBo (Mg theari AR ger o stir 18 howrs at
Nagﬁﬁf%ﬁé(pf%g%%f%ﬁ%ﬂgﬁ&cﬁeﬁbﬁlr‘]@la(@y&ﬁ@Eﬂt@a&ed with ethyl acetate twice.
ethyl)carbamimidoyebenzamide HN Et : 1
SO RS T PPt B 3SR 7 4 eSO
everBadrieth aiolschutienp OIS imeyorashase FEBEGR Y ield 30 mg of N-(4-chloro-3-
Ry Holiding2-yPethARANNIR.4 Bl 23 mmsai MiactBeronadunaiw, tas (Q1) 530
gpf‘?gfxc{ﬁ%@lrﬁg (;% lI?I-(E{-chI(5)}30-30-%:l)yridi3r$?->23l)phgi?lyl)-4-(N-(2-(pyrr<;lidin-2-
%thyl)carbamimidoyObenzamide. MS (Q1) 448 (M)4.  Example 307
N-(4-Chloro-3-(pyridin-2-yepheny1)-4-(N-((tetrahydrofuran-2-
20yDinethyl)carbamimidoyl)benzamidc Ethyl

4-(4-chloro-3-(pyridin-2-yl)phenylcarbamqyObenzimicjate (2.0 mlofa. ...
@;@mw‘e’em%Pé@g%%zmﬁfiw:%@/%Hw}%éég%‘éﬂé@%ﬂgﬁhy%*é-?f’lpe“dm*"
(tetrahydrofuranetiBeylymethandmine (23 al, 0.23 mmol) via

Cl
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WO 2006/028958PCI/US2005/031284 proCedure W to afford 76 mg of
N-(4-chloro-3-(pyridin-211)pheny1)-4-(N-((tetrahydroturan-2-
WORINEENBearbarnimidoyl)benzamide. MS (Q1) 435 (Mr. SESARAIE 9385

4-(N-(2-(11/--Imidazol-4-yeethyl)carbamtmidoy1)-N-(4-chloro-3-(Pyrid. 2-
yl)phenyl)benzamide 10Ethyl

3-@,% Rg.[foﬂﬁ- 'gh - y%gp&amﬂ%gaaw@gaﬂgmama@mmﬁe (50

utlon 0.15 nunal) Was tre
mngﬁ.mw%}ry@{ﬁ%@n@iﬁwﬁﬁb@% 24 ot §1 risthylqine (20 W,

0. lgfff%fﬁogoamgﬁ;ﬁendme (11 p[ 0.11 mmol), and stirred 2 0 hours at room temperature.
-- W Il-imida

Ac&go 1 gjli ey g ge Zafﬁsl d)r%%%%%%ﬁg%%{s i ’\Si?(f%g%é%{?xnﬁol) gdgre added, and

thmap@m@m gtl(rjx)dr@mag ﬁ(’ﬁl‘f@ﬁ?fw b _o(tms (ZTélez reac’uon was que nche in water and

ax@&ﬁf&@r%thﬁllﬁﬁﬁ*@ﬁfé%ﬂméj@w{aber‘[Zﬂrﬂid&oEﬁh@thane extracts were washed with water

ongep %é:n%%g%?ef c£p ) d r}f%}%ﬂ Qgheny! b Q:‘?@Emﬁ faOmlRbay reverse

Hanol 80 was treated with

pI2s2, Eﬁmwrm@tﬁdﬁam%@iélwoe Qafrﬁwaﬁlwgeaw&c‘é&a?é’wwwa‘%% 32

DG N Aershlonendataraidins2eyl) sbeays)-4-(N-(2,2,2-
trlfluoroethyl)carbaml doyl)benzamide, MS (Q1) 433 (Mr. 25 WO
2006/028958PCT/US2005/031284 Example 310

N-(4-ChIoro‘-3_—(pyridin-2-yl)pheny1)-4-((2,6-dimethylmorpholino)(imino)me
E%Q&é@fe beazagiele nioro-3-(pyridin-2-y))phenyl)-4-(methylsulfonylmethyl)-3-(2~(pyrrolidin-1-

yl)ethoxy)benzamide
Cl
V/
W e O
HN N
0O
/.
§=0
O

3—(2~Bromoethoxy)-N-(4~ch10ro~3—(pyridin~2~y1)phenyl)—4~(methylsulfonylmethyl)benzamide (40
mg, 0.076 mmol) was dissolved in acetonitrile (1.0 ml) and DMF (1.0 ml), treated with potassium
carbonate (16 mg, 0.12 mmol) and pyrrolidine (7 ul, 0.084 mmol), and stirred 18 hours at room
temperature. The reaction was quenched in water and extracted with ethyl acetate twice. The ethyl
acetate extracts were washed with water once, brine once, dried with MgSOy, and evaporated to an
oil which was purified by reverse phase HPLC to yield 30 mg of N-(4-chloro-3-(pyridin-2-
yI)pheny1)—4~(methylsulfonylmethyl)~3-(2-(pyrrolidin-1~y1)ethoxy)benzamida. MS (Q1) 514 (M),

Example 300 3—Amino—N~(4—ch}oro—3-(pyrid'm»2-y1)phenyl)—&(methylsulfonyhnethyi)benzamids
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5 Ethyl 4-(4-ehloro-3-(pyridin-2-yOphenylcarbamoyObenzimidate (2.00f
a 0.075 M methanol solution, 0.15 mmol) was treated wit

Wozzfé)ﬁdﬁﬁ%%ylmorpholine (28 RI, 0.23 mmol) via procedure T{onsazﬁ(())sr/gsyfﬁt
mg of N-(4-chloro-3-(pyridin-2-yl)pheny1)-4-((2,6-

dimethylmorpholino)(imino)methg§ll)-benzamide. MS (Q1) 449 (M)t 10
Example 311 =

N-(4-C1@Ioro-3-(pyridin-2-y en -(N5(3-methoxypropyl)carbaidoyl)-
benzamide 15\/,jr-NH HN Ethyl HN

4-(4-chloro-3-(pyridin-2-yl)phenylcarba enzimidate (2.0 ml of a
0.075 M methanol solution, 0.15 mmol) treatéd with

3-methoxypropan-1-amine (23 RI, 0.23 mm {mprocedure W to afford
68 mg of ‘ o

.N-(4-chIoro-3-(pyridin-2-y|)pheny1)-4-(N-(3-methoxypropy|)carbamimidoy
1)- 20 benzamide. MS (Q1) 423 (W. Example 312 .
4@(@%%&8'%%9}%%?'%%%?‘ @,ﬂﬁ?m}) was dissolved in methanol (20 ml) and
wreagthmyatyd)catbarinnistey yl@martiitiehen stirred 72 hours at room temperature. An
additional 3 drops of concentrated sulfuric acid was added, and the reaction stirred at 50°C for 24
hours. The solvent was concentrated on a rotary evaporator, diluted with ethyl acetate, and washed
with water twice, saturated NaHCO; once, water once, brine once, dried with MgSO,, and
evaporated to a 1.82 g of a yellow oil, methyl 4-(bromomethyl)-3-nitrobenzoate and used without
purification. Methyl 4-(bromomethyl)-3 -nitrobenzoate (1.82 g, 6.64 mmol) was used in procedure
O 1o afford 1.66 g of methyl 4-(methylsulfonylmethyl)-3-nitrobenzoate as a solid which was used
without purification. Methyl 4-(methylsulfonyimethyl)-3-nitrobenzoate (1.66 g, 6.07 mmol) was
saponified via procedure M to afford 1.21 g of 4-(methylsulfonylmethy!)-3-nitrobenzoic acid as an
orange solid, which was used without purification. 4-(Methylsulfonylmethyl)-3-nitrobenzoic acid
(639 mg, 2.46 mmol) was dissolved in 1,4-dioxane (15 ml), treated with thiony! chioride (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-sthyl-N-isopropylpropan-2-amine (1.7 ml, 9.8 mmol)
and 4-chloro-3-(pyridin-2-yDaniline (503 mg, 2.46 mmol) and stirred for 20 min at room
temperature, over which time a solid precipitated. Water was added, and the mixture was filtered
and air dried, to afford 797 mg of N—(4-chlero-3-(pyridin—2~yi)phenyl}-4-(methyisulfonylmethyl}-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 HCI (12 ml). Tin(lY) 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
tristhylamine (10 ml) was added to basify the solution. The reaction was evaporated to a yellow
solid which was shurried in ethyl acetate. The slurry was filtered through Celite 545, and the
mother lfiquors were washed with water twice, brine once, dried with MgSO,, 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-ylphenyl)-4-
(methylsulfonylmethyl)benzamide. MS (Q1) 416 o'
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25 WO 2006/028958PCMS2005/031284 Cl  Ethyl
4-chloro-3-(pyridin-2-yl)phenylcarbamoyDbenzimidate I
B Hhethanol solution, 0.15 mmol) WE;./S treated with %9/8%2855%31284
2-methoxyethanamine (19 ttl, 0.23 mmol) via procedure W
5toafford50mgofN-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2-
methoxyethyl)carbamimidoyl)benzamide. MS (Q1) 409 (M)+. Example 313
N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-cyclohe
Efcaniapdimiddyebendadiideloct-(ridiyy DphenyD-4-

Astfshleror3stRysidingndipheny learbarnoyDbenzimidate (2.0 ml of a
0.075 M methanol

4-
WO&

Cl
=N 0
HN O}——
NH
Os.
/0

3-Amino~N—(4~chloro~3»(pyridin-%yl)phenyl)~4-(methylsulfonylmethyl)benzamide (30 mg, 0.072
mmol) was reacted with acetyl chloride (5.6 pl, 0.079 mol) via procedure V to afford 19 mg of 3-
acetamido-N—(4—chloro~3~(pyridin-2~y1)phenyI)-4~(methylsu1fonylmethyl)benzamide as a white
solid. MS (Q1) 458 (M)".

Example 302 N-(5-(4-Chloro-3~(pyridin-2-yl)phenylcarbamoyl)-2-
(methylsulfcnylmethyi)phenyl)-Z—methy}—6—(triﬂucromethyl)nicotinamide

Cl
/
\ N 0]
HN 9] =N F
F
NH \ / F
o
QO

3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide (30 mg, 0.072
mmol) was reacted with 2-methyl-6-(trifluoromethylnicotinoy! 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)pheny1)~2—me‘chy1-6-(triﬂuoromethyI)nicotinamide as a white solid. MS

(Q1) 603 (M)".
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solution, 0.15 mmol) was treated with cyclohexanamine (26 pl, 0.23 mmol)
via procedure W to 15afford 30 mg of

WORPARERSPo-3- (pyridin-2-yl)pheny1)-4-(N-cyclobexylcarbahiimigay DBk A

mide. MS (Q1) 433 (W.  Example 314
E)gjg(%e(glotﬁrw%éayxﬁ%&y&)ﬁiﬂeﬂyﬁﬁpﬁﬂdhﬂmm@w}piperazin-l-
yl)methy zatal 958PCT/U52005/031284 \/\ N
HN Ethyl 4-%%%%%@%%%%%%%%%%enylearbamoyObenzhnidate (2.0
ml of a 0.075 M methanol solution, 0.15 mmol) was treated with
1-methylpiperazine (23 mg, 0.28 mmol) via procedure W to
5afford35mgofN-(4-chl (n-2-y1)pheny1)-4-(imino(4-inethylpiper
azin4- yl)methypbenza 1) 434 (M)-. pie 315
gl-(iE)ChIoro-3-(pyridin-2-y1)pheny& (N-pr@gy_l@anilmidoyObenzami
e
NH

/
0
0

3-Amino—N~(4—chloro-S’—(pyridin-Z—yl)phenyl)~4-(nlethylsu1fonylmethyl)benzamide (30 mg, 0.072
mmo]) was reacted with benzoyl chloride (9 ul, 0.079 mmol) via procedure V to afford 17 mg of 3-
benzamido—N—(4—ohloro-3-(pyridin~2—yI)phenyl)—4~(methylsulfonylmethyl)benzamide as a white
solid. MS (Q1) 520 (M)".

Example 304 N~(4-Chlor0-3-(pyridin~2—yl)pheny1)~4-(methylsulfonyImethyl)«3—(2»(pyrro}ic1in—1~

ylacetamido)benzamide

Cl

3-Amino-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethybenzamide (100 mg, 0.24
mmol) was dissolved in 1,4-dioxane (5.0 ml), treated with triethylamine (274 ul, 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 MgS0,, evaporated to 158 mg of a crude brown oil, 3-(2-
bromoacetamido)-N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(methylsulfonylmethyl)benzamide, which
was used without further purification. Crude 3-(2-bromoacetamido)-N-(4-chloro-3-(pyridin-2-
yhphenyl)-4-(methylsulfonyl-methyl)benzamide (158 mg) was dissolved in DMF, ireated with N-
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CI EthyI 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)henzimiclate (2.0
a 0.075 M methanol solution, 0.15 nunol) was treat f&%&osmnﬁ“

Woﬁpé)ﬁ%s?sgmlne (18 ul, 0.23 mmol) via procedure W to 15a

N-(4-ehloro-3-(pyridin-2-yppheny1)-4-(Ar-propylcarbamimidoyObenzamid
ety MSs(RDpBHB (iR Exagnisle 816.35 mmol) and pyrrolidine (27 pl, 0.32 mmol), and

s”réé &ﬂleﬁpfén LD RPRGRY Ly @é@éﬁ&(nyagqmmﬂeu%w&bﬁm@mmd
mide 2 2006/028958PCTAIS2005/031284

W4“(4’th¥}|6?8t§e B‘{}ﬂﬁlnTﬁ‘eyf)tBﬂe?’ff} @ﬁrﬁ’ﬁ?’?\%ilﬁﬁrgn%ﬁ% | aY‘@tk'Zv@ter OBy brine once,
dﬂ&]ﬁtmemmbmmwa @ad Sohdmbiviasaty patiddddithryrso e HEDG A afford

nunol) vig progedure Wi, af YO REthylsulfon 1)-3 lidin-1-
éhlogrlf) 35@(# ridin-2- e(II)JW Wﬁﬁﬁé&é}/r%mﬁn Oljgligﬁgt%yl)&)é%yzrg)rﬁ "
yﬁ&p@emgd@f zam1de asaw ﬁe pow S M QDS

Example 305 4-(N-(3-(LH-Imidazol-4-yl)propyl)carbamimidoyl)-V-(4-chloro-3-(pyridin-2-

0
HN
NH
s
NH
HN

4-Chloro-3-(pyridin-2-yl)aniline (687 mg, 3.36 mmol) was dissolved in dichloromethane (8.0 ml)

yDphenyDbenzamide

and THF (8.0 ml), treated with pyridine (0.33 ml, 4.0 mmol), and cooled to 0°C. 4-Cyanobenzoy!
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 MgS8O,, and evaporated to an orange solid which
was purified by silica gel flash column chromatography (50% ethyl acetate/50% hexanes) to afford
908 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-cyanobenzamide as a yellow solid. N-(4-Chloro-
3-(pyridin-2-yl)phenyl)-4-cyanobenzamide (500 mg, 1.5 mmol) was sturried 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 briefty 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 svaporated 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-
yl)phenylcarbamoyl)benzimidate, which was diluted with enough methanol to make a 0.075 M

solution.
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5405 (Mr. Example 317

N- 4-ChIoro-3-(pyridin-2-yl)phenyl)-4-(N-phenylearbatniinidQlyDbenzamid
WQ2 %895l§thyl 4-(4-chIoro-3-(pyridin-2-y|)phenylcarbamoyg)%éﬁ%ror%?g &

(2 0 ml of a 0.075 M methanol solution, 0.15 rnmol) was treated with

aniline (21 1, 0.23 nunol) via procedure W to afford 7 mg of

Mgl T~ jlin:2- T4 viggidayd) benzamigeman
E%é Elgzi %% ?’(X’&%(?l@ilgaé )@&E&ﬂ%ﬁrhﬁn@)%@m@ﬁéb@mlmid&y 4 hanol

8 . . , , .
sefistehidrBmRlpyrtrey iRy D Bk aRBI BB Re Ay berzamig v
pEotdtiZ 0N 4£0idc8 D 1Be (4N pnehyd) 4440 yanphenbamidéo 8O0 fhghloro-3-

5 (%Q%g_fqu}ﬁgryﬁgeﬁ%mgg Mﬁ@mkg}l@ﬁ@pl and treated with 10 ml of
tur [

thanol’s ted with HC1. The reaction was stored at OC for 3 days,
then heated to 75C for 3.0 hours, and cooled to room temperature for 18
hours. The reaction was cooled in an ice bath, and saturated with 1-1C1

%%r%aégsg St%@%ﬁa%%%I@g%m@§.§9mggnﬁh§ﬂ@@yméiaa%was bubbled

otugh the solution for 1.0 hour, and the solution was diluted with enough
ethanol to malehglyhas el R thyl 4-(4-chloro-3-(pyridin-2- 244
10 WO 2006/028958PCT/US2005/031284

Cl

o

/
N 0]
HN
e
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-y)phenyl)-4-(N~(2-(pyrrolidin-2-
yDyethyl)carbamimidoyl)benzamide. MS (Q1) 448 (M)".

Example 307 N-(4-Chloro-3-(pyridin-2-y)phenyl)-4-(N-((tetrahydrofuran-2-
20 yDmethyl)carbamimidoyl)benzamide

Cl

Zx
[®]

HN

/—_®
NH
HN

Bthy! 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 ul, 0.23 mmol) via
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y Ophenylcarbamoy 1)benzimi d ate.Ethyl444 -chloro-3-(pyridin-2-
yephenylcarbamoyebenzitnidate (17.5 ml of a 0.0155 M e{)l?f)qrﬁ)éi%%g(f&“
0 'for ays.

WORH/ ) was treated with rnbrpholine (1.0 ml, 11.4 nun

5

10

15

20

25

The ethanol was evaporated, and the residue purified by reverse phase

pFobRLG W affaibAD TAgHS bi-(4eRbiro-B{yyirdin-2hphdny0u4(tetrahydrofuran-2-
iminQ(morpholingdmeth Tl {Q1) 421 (M). Example 319
yﬁ%&}é%grma_rg{ 6%%%‘%%%%%@%?%%(piperidin-I-yOmethyDbenzami

de 10 Ethyl 4-(4-chloro-3-(pyridin4-Aphenyicarbamoyl)benzimidate (17.5
ml of a 0.0155 M solution, 0.27 mmol) was treated with piperidine (1.0 ml,

*0.0in"l)fr_gga .The etha \Wrlelels sapd
TR e s P2
15(pyridin-23y@ptrenpeyzantifaino(piperidin-l-yl)methyObenzamide. MS
(Q1) 419 (MY. Example 320 Hedgehog signalling inhibition assays
20Mouse Reporter Cell lines -10T1/2-GliLuc [512] cells (derived from cell
line 03}110T1/2 ATCC #CCL-226).; Mouse Embryonic Fibroblasts);
Growth Medium: Dulbecgo'gmidified Eagles' Medium (DIVITEM)
supplemented with 10% etal Boy, e Serum (FBS), 10 units/m.1

penicillin, 100 ug/mL streptomycin, 2ini Iuta:j@ﬁd |Ottilvi HEPES.

25Human Reporter Cell lines - EI:RPM ML= [MZZ4] - cells (derived from

WPM, Human A

HN

Ethyl 4-(4-chloro-3-(pyridin-2-yD)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 2-(1H-imidazol-4-yD)ethanamine (25 mg, 0.23 mmol) via
procedure W to afford 90 mg of 4-(N-(2-(1 H-imidazol-4-ylethylcarbamimidoy!l)-N-(4-chloro-3-
(pyridin-2-yl)phenyl)benzamide. MS (Q1) 445 (M)".

Example 309  N-(4-Chloro-3-(pyridin-2-y})phenyl)-4-(N-(2,2,2-

trifluoroethyl)carbamimidoyl)benzamide

Cl

Ethyl 4-(4-chloro-3~(pyridin-2-yD)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mumol) was treated with 2,2,2-trifluoroethanamine (18 pl, 0.23 mmol) via procedure
W to afford 56 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-(2,2,2~
trifluoroethyl)carbamimidoyl)benzamide, MS (Q1) 433 (M),
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Embryonic Palatal Mesenchyme ATCC #CRL-1486); Growth Medium:
Minimum Essential Medium (MEM; with Earle's salts) Su%%ﬁ?@%%t
in, ug m?_

WO %88 2% tal Bovine Serium (EDS), 10 units/mL penicill

streptomycin, 2mM glutamine, and 10mM HUES pH 7.2, 30 Sonic

ERedgeliay - vedarhhinahtithan kb letrihaldotiatedponjugteinivehyl)-
20061028938PCT/11S2005/031284 Microliter Plates (MTPs) - For the
Lueiferase assay cells are plated in 96-well MTPs (White, Flat-bottom,
Clear-View). 5Luciferase-Assay Medium - DMEM supplemented with
0.5% PBS, 10 units/mL penicillig] 200ug/mL streptomycin, 2mM
glutamine, and IOniM HE p . PBS/Ca/Mg Mix - Phosphate
Buffered Saline (PBS) supplgme witp 0.5mM CaC12 and 1mM
MgC12. 10 Assay Procedure S12 and-¥Z24 cells genetically modified to
contain a lueiferase reporter gene drive the hedgehog-reseponsive Gil
promoter were maintained on tissue cul dishes/in Growth Medium 15
at 37C and 5% COa. Cell cultures were passaged at sub-confluency at
every 3-4 days. (1:20 to 1:40 for s12; 1:3 t#'1:1 MZz24). Cells were
harvested and diluted in Growth Medium such that they could be plated in
a microtitre plate at 10,000-20,000 cells (s12), or 20,000-30,000 cells

HMZ24).- D8 d0Qp T aenWebhdeabadias fustheninc hate s fof 2448shdUrsethanol
t 37C 5% .CO2. 20After -24-48 hour. incubati '
e et S e L TR R T ot
Wer wetl), witkffar withBut Somie hedgehog bty endgaredindylheyD-4-(2.6-
SR R)2h Ot Pk b e budA2dde. angl (testevmapunds. Cells were
then further incubated for and additional 24 hrs. 25Microtitre plates were
then subjected to the luciferase reporter gene assay kit (LucLiteTm), with

Example 311  N-(4-Chloro-3-(pyridin-2-y)phenyl)-4-(N-(3-methoxypropylcarbamimidoyl)-

benzamide

Cl

Z
(@]

HN

NH
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with 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-yDpheny1)-4-(N-(2-

methoxyethyl)carbamimidoyl)benzamide
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WORMEIRISEead of straight lysis buffer. In brief, the PBS/Ca/Rtd (S8

modifications to the manufacturer's procedure wherein medium was
removed and the substrate was reconstituted with 1:1 PBS/Ca/M% }/SIS
Fnidat
1:1 with lysis buffer and |Ott were added to each substrate vial (of the
1000 -assay kit). Then the assagl media from the microtitre plate was

the Relative Light Units (RLUS) repaesénting the relative expression level
of the luciferase reporter gene were dejerr |ned Wlth a Topcount reader
(Packard) or an Analyst reader (Molec ). Compounds of the
invention tested in the assays demonstrategd-s@¢duced Gil expression in the
reporter cell lines indicating hedgehog pattway signalling 35inhibition,
WE CLAIM: I.A compound of formula (Rc Th 5

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-methoxyethanamine (19 ul, 0.23 mmol) via procedure W
to afford 50 mg of N-(4-chloro-3-(pyridin-2-ylyphenyl)-4-(N-(2-
methoxyethyl)carbamimidoyl)benzamide. MS (Q1) 409 oD

Example 313 N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(N-cyclohexylcarbamimidoyl)benzamide

Cl
HN

NH
HN

Ethyl 4-(4-chloro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 ml of a 0.075 M methanol
solution, 0.15 mmol) was treated with cyclohexanamine (26 pl, 0.23 mmol) via procedure W to
afford 30 mg of N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(N-cyclohexylcarbamimidoyl)benzamide.
MS (Q1) 433 (V)"

Example 314  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(imino(4-methylpiperazin-1-
ylmethyDbenzamide
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wherein A is a ring selected from the group consisting of Al, A2, A", A4 A5,
A'and A7: R2l 10 N (R2)n(R1L2)n A5AI wherein Z.1 is OP; S or NRs
WORAMYSIRESS is H or alkyl: Z2 is CH, CR2, or N; R2 and R2H& TYSANg/1 1884

0-3, or 15A is a ring selected from A", Alb, A2s, A3a, Asb, kis, Asa, A6a,
Ass: Cl ol

/
\N
HN

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 1-methylpiperazine (23 mg, 0.23 mmol) via procedure W to

5 afford 35  mg of  N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(imino(4-methylpiperazin-1-
yDmethyl)benzamide. MS (Q1) 434 (M)".

Example 315 N-(4-Chloro-3-(pyridin-2-yD)phenyl)-4-(N-propylcarbamimidoyl)benzamide
10
Gl

oo

/
N 0
HN :
NH
HN

Bthyl 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-I-amine (18 pl, 0.23 mmol) via procedure W to

15 afford 39 mg of N~{4~chior0~3~(pyridin§2~y1)phenyI)-4—(N~propylcarbamimidoyl)benzamide. MS
(Q1)393 (M)".

Example 316  N-(4-Chloro-3-(pyridin-2-yl)phenyl)-4-(imino(pyrrolidin-1-yhmethylbenzamide
20
Cl

Z
(@]

HN
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CINI AbaA6aA7a X is alkylene, NR4C(0), NR4C(S). N(C(0)ROC(0),
R4S02, NR4C(0)N NR,C(S)NH, C(0)NR4, C(S)
WO&E@%&%); 5Y is absent. CHR4, 0, S, SO, SO2 or NR4;%&@§§§§§§‘
from the group consisting of alkyl, a carbocycle or a heterocycle each of
which is optionally substituted with hydroxyl, halogen, amino, carboxyl,
Eﬁfyﬂ'QUQQGI@M@QL%gﬁdﬁ?ﬂ}BBﬂnﬂ@ﬁ%aﬁﬁ@ BerB¥iaaiyl chaloatkylo s A hethanol
sulfinyl, alkoxy, akylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide,
QBB LiGTBH ARSI WHERIED il ST PRIy, 4 o 29
nRUEO DY A stilfiryd - @ity-2alRyltigl) daibamEyhdicitamiios bylfaemaylide. MS (Q1)
5 4ehligne mide, 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,
ming,,halogep), haloal kv, ¢ UkykD . SUfl
e o e e
acyl, alkoxy, alkoxycarbonyl, carbamoyl, alkylsultide, sulfinyl, sulfonyl, a
carbocycle or a heterocycle whefgin each alkyl, acyl, alkoxy,
alkoxycarbonyl, carbamoy! e, sulfinyl, sulfonyl, carbocycle and
heterocycle is optionally s ith gydroxyl, halogen, amino, nitro,
alkyl, acyl, sulfonyl or alkoxy; Riis H kyl; 20m is 0-3; nis 0-3; and
salts and solvates thereof 2. The componnd aim 1, wherein A is
ring A' wherein Z1is S and Z2 is CH or and 25solvates
thereof 3. The compound of claim 1, wherei g the ring Al; and salts
10 and solvates thereof. 4. The compoun claim 1 wherein Xis
NR4C(0); and salts and solvates thereof 30

Ethyl 4-(4-chioro-3-(pyridin-2-yl)phenylcarbamoyl)benzimidate (2.0 mi of a 0.075 M methanol
solution, 0.15 mmol) was treated with aniline (21 pl, 0.23 mmol) via procedure W to afford 7 mg

of N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-(N-phenylcarbamimidoyl)benzamide. MS (Q1) 427 (MY

15
Example 318 N~(4~Chloro-3-(pyridin~2-yl)phenyl)~4-(imino(morpholino)methyl)benzamide
Cl
V/
\ N O
HN
N O
20

N-(4-chloro-3~(pyridin-2-yl)phenyl)-4-cyanobenzamide (300 mg, 0.899 mmol) was slurried in 45
m] 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, Ny gas was bubbled through the solution for 1.0 hour, and the solution was
diluted with enough ethanol to make a 0.0155 M solution of ethyl 4-(4-chloro-3-(pyridin-2-
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5 The compound of claim 1, wherein Xis NR4.902; and salts and solvates
hereof. 6. The compound of claim 4, wherein R4 is H
Woﬁﬂ%ﬁ@gf@%ﬁes thereof 7. The compound of claim 6, Whereln |26Ih|g/§%%§4

salts and solvates hereof. 8. The compound of claim 1, wherein R3 is Me -
yophanttsdlisgideacivmidtas. thereof. 9The compotifigtlof claind{4whiereifr(R@idin-2-

ﬁhﬁ@%ﬁ%&%éyﬁbbﬂ‘fglﬁﬁg%ﬁ@qﬁ%k\/@ﬁﬁ 59%%2114(9 s-Blﬂﬁl&P WWUB%f?fwas treated

1, wherein R3'is F and'm is or 2: and salts and solvates thereof The
véBrigetaineriimlaL Whereh s 2¥nd 2aIRAPR] SBNaYEOHietertd the residue
pdidedd e:y:qmmu nehafecliaimCl feseindR 10isnge et tvd Frainrthe (gyedip-2-y)phenyl)-4-

1%1%?0 {%gin o%no z&x@tﬂy%génzamz 8. ngg? IEZ!R@)@ 20J1g

Example 319  N-(4-chloro-3-(pyridin-2-yl)phenyl)-4-(imino(piperidin-1-ymethyl)benzamide

Cl

Za
O

HN

(0
HN

Ethyl 4-(4-chloro-3~(pyridin-2-yl)phenylcarbamoyl)benzimidate (17.5 ml of a 0.0155 M solution,
0.27 mmol) was treated with piperidine (1.0 ml, 10.0 mmol) for 3 days. The ethanol was
evaporated, and the residue purified by reverse phase HPLC to afford 26 mg of N-(4-chloro-3-
(pyridin-2-yl)phenyl)-4-(imino(piperidin-1-yl)methyl)benzamide. MS (Q1) 419 oD’

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 streptomyecin, 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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WOZ0064

MOSLEY wherein 5W is 0, S or NR, wherein R7 is H, alkyl, acyl, a

carbocycle or a heterocycle wherein said alkyl carbocycle cl
%?gﬁ Bptlonally substituted with 1-3 amino, halogen, h ?roxy?()%g%gy e

haloalkyl; R in each instance is independently hydroxyl, halogen, amino,
carbonyl, nitro, cyan, acyl, alkyl, sulfonyl, alkylsulfonyl, alkylsulfinyl,

Malkony aldcarbanayboaianaxiaminesaikdauwiamemdicdGn 96-well MTPs (White,
g&%sulfo leI/(g1 ii)'carbocycle or a heterocycle: wherein said amino,

%y sulfonyl, alkylsulfonyl, alkvisulfmyl, alkoxy,
alkylearbamoyl, alkanoylamine, alkylsulfamoyl, alkylsulfonamide,

L@é&m@w@&@nﬁ%@{ocmmﬁu bisiinaRt s optionadly, sestitued Mt penicillin,

amlno halogen. hydroxyl carbonyl oracarboc cle or heterocycle that is

LOesRE R S EFRRIPGEI TRaloalkyl, alkyl,

alkoxy or acyl, 150 is 0-3; and salts and solvates thereof 13.The

PERIBRAMNIAS. %H%&t%ﬁ@w%mﬁe R ﬁ%@@éﬁ%@d“éﬁt@@%@'@éﬂ‘kd 1mM

solvates thereof 20 The compound claim wherein Re. is alkoxy and
21 or 2; and salts and solvates thereof The compound of claim 13,
wherein R1 is selected from the group of formula Ha' - na28:

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 platé at 10,000-20,000 cells (s12), or 20,000-30,000 cells
(MZ24), per 100ul, per well. Cells were further incubated for ~24-48 hours at 37°C and 5% CO,.

After ~24-48 hour incubation the Growth Medium in the microtitre plates was replaced by
Luciferase-Assay Medium (100 ul per well), with and without Sonic hedgehog-octy! 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 Iuciferase 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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OMe MCSUP CI Cl[all'nald

MCSLLP
WE CLAIM:
1. A compound of formula I:
£
(Ra)s~ X
i H\ & R,
N Y
5 (Rz)n
I
wherein
A is a ring selected from the group consisting of Al A% A AT A% A®and A”:
Rs'
. 2 N i NS V. Nl -
{/ 2/ e } X \(LL N\N/ \V
Zy / v Zz'__/\ >::N
RQ' (RZ)H N RZ‘
Al A? A’ At
10
& [ N [
N
(Rz)/n (Rg)/n (Rz)/n
A3 AS A

wherein Z, is O, S or NRs wherein R; is H or alkyl; Z, is CH, CRy or N; R, and Ry’ is Cl; and n is 0-3,

or
15 Ais aring selected from A", A™", A%, A¥, A®, A% A% A% AT

Ala Alb Aza
N N
~~~~~~ \ \ﬁ,—/' e \ e \.\N/ \7_,,-'
d \ \—y
Cl Cl
A3a A3b A4a

20
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NH(C1-12)5NN2CF3 lla2 Cl 7,- oMe 11626Da27 | Uand salts and
solvates thereof 11a2E 16. The compound of claim 13, wherein Aing Al
or A and salts and solvates thereof 17. The compound of claim 13,
wherein A is ring Aga; and salts and solvates thereof

MCSLLP

)lj Iﬁ/”’
N -
Cl = cl = cl N
ASa A6a A7a

X is alkylene, NR4C(0), NR4C(S), N(C(OR)C(O), NR4SO, NR4SO,, NR,C(O)NH, NR4C(S)NH,
C(O)NRy, C(S)NRy, NR,PO or NR.PO(OH);

Y is absent, CHRy, O, S, SO, SO; or NRy;

R, is selected from the group consisting of alkyl, a carbocycle or a heterocycle each of which is
optionally substituted with hydroxyl, halogen, amino, carboxyl, amidino, guanidino, carbonyl,
nitro, cyano, acyl, alkyl, haloalkyl, sulfonyl, sulfinyl, alkoxy, akylthio, carbamoyl, acylamino,
sulfamoyl, sulfonamide, a carbocycle or a heterocycle; wherein said amino, amidino, alkyl, acyl,
sulfonyl, sulfinyl, alkoxy, alkylthio, carbamoyl, acylamino, sulfamoyl, sulfonamide, carbocycle
and heterocycle substituent is optionally substituted with, halogen, haloakyl, hydroxyl, carboxyl,
carbonyl, or an amino, alkyl, alkoxy, acyl, sulfonyl, sulfinyl, phosphinate, carbocycle or
heterocycle that is optionally substituted with hydroxyl, carboxyl, catbonyl, 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;

Ry is H or alkyl;

m is 0-3;

nis 0-3;

and salts and solvates thereof,

2. The compound of claim 1, wherein A is ring A" wherein Z; is S and Z, is CH or N; and salts and

solvates thereof.

3. The compound of claim 1, wherein A is the ring Az; and salts and solvates thereof.
4, The compound of claim 1, wherein X is NR4C(O); and salts and solvates thereof.
5. The compound of claim 1, wherein X is NR4SOy; and salts and solvates thereof.

6. The compound of claim 4, wherein Ry is H or Me; and salts and solvates thereof.
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15 The compound of claim 13 wherein R3 is Me or F; and salts and

solvates thereof. 19. The compound of claim 2, wherein TYE iS 0; and MCSLLP
salts and solvates thereof 20. The compound of claim 2, wherein Xis

NR4C(0); and salts and solvates thereof 521.The compound of claim 12,

7. whetBit B G5 brebTRiuRs fiE Ardsali@rd s ebr Bisethereof.

22.The compound of claim 21, wherein R6 is alkyl or haloalkyl; and salts
g. and-spivaiesheseab 023 1hecempauprotclaim 2lawhereindétds the
group of formula lib' and salts and solvates thereof. 15 24.The compound
of claim 21, wherein A is ring Al or A2; and salts and solvates thereof The
9. comPuuntirsiiatbdireRin Wivdredin Rails Nisgoal2n iandrshltsdaatis soflsaleases thereof.
thereof 2026.The compound of claim 21, wherein K3 is H, Me or F; and

10 Sa'tsrl?e?%nz%%’l% esf%‘['a%e s IT%%% J‘I’s?!“aﬁé’%r}‘sj <l oand s SRR fger'é'éf.

‘and sa solvates thereo he compound ot claim erein Xis
NR4C(0); and salts and solvates thereof
11. The compound of claim 1, wherein m is 0; and salts and solvates thereof,
12. The compound of claim 1, wherein R; is selected from the group consisting of formula Ila - Io:
(Re)o (Re)o
7 7 \j ! N\
~(Re)a | Jl/\
A N NN W
Ha IIb e
. = (Re)
(Re)o (Re)o o K
o SO 0y
11d Ie Iof

(Re)o (R6)o (R6)o
A N\\ A \ I
| N |
H H
lig Iih 10
R
o (Relo e
Rosf N @w b]u
e o = /’/
11j Ik 1l

249



5

10

15

20

25

25 A compound of formula Ib X., Ib wherein 30X is alkylene, NR4C(0),
NRIC(S), N(C(0)R1)C(0), NRISO, NR4802, NR4C(0)NII, NR4C(S)NH,
]ES(O)NR 4, C(S)NR4,291R4P0 or NRIPO(OH), MCSLLP Rl is selected
rom the gr onsisting of a carboc or a heterocycle each of
[ %ﬁ%lly substit ﬂéa(lll\%t hydroxyﬁi gen amlnoy carboxyl,
y itro, cyano I haloalkyl, sulfonyl,
sulfinyl, alkexy, akylthio, oyl, acyla ulfamoyl sulfonamide, a
carbocycle or a heterocycle wherein said’ amlno amidino, alkyl, aeyl,
sulfonyl, Stwfinyl, Alkaxy, &ikylthio, carbamoB®A, aeylamino, sulfamoyl,
sulfonamide, carbocycle and heterocycle substituent is optionally
whesul substituted with, halogen, haloakyl, hydroxyl, carboxyl, carbonyl, or an
amino, alkyl, alkoxy, acyl, sulfonyl, sulfinyl, phosphinate, carbocycle or
W in&tefoey iR theisibBtiondly bttt HEAPGHr Okt FEFBORA. %%?B%iﬂ{d alkyl
amiadohalogen hbatoalkyl aallyth atikmap]lalkythioe wfonid} suifinyhabeyh, dydroxyl
carbr%qy&:le .2 heterocycle; 10R3 is H or methyl; R4 is H or alkyl; in is

Iogen and salts and solvates thereof 15 '
R¢ in each instance is mdependently 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, atkyl, alkoxy or acyl;

0 is 0-3;

and salts and solvates thereof.

13. The compound of claim 12, wherein R; is the group of formula Ila; and salts and solvates
thereof,
14, The compound of claim 13, wherein Ry is alkoxy and o is 1 or 2; and salts and solvates thereof.
15. The compound of claim 13, wherein R; is selected from the group of formula Ila' - T1a™:
OMe OMe OMe OMe
Q/OMG OMe OMe
ome OMe
OMe

Ha! Ila? Iia® Ila* Ila®
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30.The compound of claim 29 wherein R8 is Cl and Rs is H; and salts and

solvates thereof. 31,The compound of claim 29 ore e X is NRAC(0); and  wcgiip

salts and solvates thereof. 2032.The compound of claim 31 wherein R4 is
Hsalts and solvates thgreof 33.The compound of claim 29 or 31 wherein

Rl is substituted phenyl or syhstituted pyrigyl; and salis.a @rolv
theregf. 2534.The '@i und of cIa wherein sg bstitute nyl
or pyridylRs group.cqugrises -802-~anthsalts ane 'soivates theresi 35: o,

The co pound of claim I having the formula /)----\\  / Cl/ /P S=0 Me
30and salts or solvates thereof 36. AIclzqmpound of formyla TIC MG GLIS
a

I1a® 1la
Cl
. 0 @L g
P y NN S
oPr Cl
I1a!! 11a'? [1a" I1al* 112l
| 8
@ O 0 0
,,,,,,,,,,,, ’ vl Cl P NHAC
5 I1a'® 12"’ 12! a'? 2%
NH(CHy)sNH; CFq
OEt
jol Q. L0 3 Q.
NO,
Ha?! [1a?? Ha? 11a%* 11a%
y L
e ,/”Q - cl
OMe
11a%® 2%’ 112 :
10 and salts and solvates thereof.
16. The compound of claim 13, wherein A is ring Al or A% and salts and solvates thereof.
17. The compound of claim 13, wherein A is ring A and salts and solvates thereof.
15
18. The compound of claim 13, wherein R; is Me or F; and salts and solvates thereof.
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R s N Ib" wherein X is alkylene, NR4C(0), 1\atC(S), N(C(0)ROC(0),
NR4S0, NR4S02, NR4C(0)NH, NR4C(S)NH, C(0)NR4, C(S)NR4, NR4PO 1icSLLP
or IsiR4P0O(OH); Rl is halogen, hydroxyl, carboxyl, alkyl, acyl, alkoxy,
alk ycarbonlﬁ, arbamoyl, aI.kyIsuIﬁ)i_de, sulfonyl, a carbocycle or a

19 het(i?ré'géz%]l W é)?éi[rﬂllrél?(éhféﬁ%ﬁ,%gy ; %?ﬂ(‘s)g(l)t/s, a %@%%Sr%%r%} carbamoyl,
alkylsulfide; sttlfinyl, sulfonyt, carbocycle and heterocycle is optionally

20. Substitutacwith Jrydiaxylwhalagers ARIOW) niifos akkyld achtsutieanyd. or
alkoxy; 10R4 is El or alkyl; m is 0-3; and wherein ring B is a carbocycle or
heterocycle, and each 15R5 is independently hydroxyl, halogen, amino,

5 2L carBésyrrapaidthel @%Qﬁib%n&héﬁfﬁégyﬁ b 0wy ah fuepte diRy iasaifig)d solvates

therstfonyl, sulfinyl, alkoxy, akylthio, carbamoyl, acylamino, sulfamoyl,

sulfonamide, a carbocycle or a heterocycle; wherein said amino, amidino,

alkyl, acyl, sulfonyl, sulfinyl, alkoxy, alkylthio, carbamoyl, acylamino, )

22 AN OTSUROALATRS T SEehe SR NG LP G SSEAR B s therof
optionally substituted with, halogen, haloakyl, hydroxyl, carboxyl, 20

10 23.CcarkQEylQfam3RiRR. lkwnalkoryiary sy iamyhnsuliiny!, phosphinate,

carbocycle or heterocycle that is optionally substituted with hydroxyl,
carboxyl, carbonyl, amino, halogen, haloalkyl, alkyl, alkoxy, alkylthio,
sulfonyl, sulfmyl acyl, a carbocycle focycle; 0 is 0-3; R8 is
halogen; 25and salts and solvates heﬁe f

I :
and salts and solvates thereof.
15
24. The compound of claim 21, wherein A is ring Al or A2; and salts and solvates thereof.
25. The compound of claim 21, wherein A is ring A%’ and salts and solvates thereof.
20  26. The compound of claim 21, wherein Rs is H, Me or F; and salts and solvates thereof.
27. The compound of claim 21, wherein R; is H; and salts and solvates thereof.

28. The compound of claim 21, wherein X is NR4C(O); and salts and solvates thereof.
25
29. A compound of formula Ib

oS Rg
(Rs)ﬁr*( P »
N

Ib
wherein
30 X is alkylene, NR4C(0), NR4C(S), N(C(O)R)C(0), NR4SO, NR,SO,, NR4C(O)NH, NR4C(S)NH,
C(O)NRy, C(S)NR4, NR4PO or NR,PO(OH);
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37.The compound or a salt or solvate thereof of claim 36 wherein ring

B-(R6)0 is substituted phenyl or substituted pyridine. 3038.The compound MCSLLP
or a salt or solvate thereof of claim 37 wherein said substituted phenyl or

pyridine comprises -SO2-. 39 The[\ Pmp%% r a salt or solv?ete ther

Ry I5pelesitd T Whiirefas’ SRR A Pyds 8 Bond, Ting feoeyele et B8 Mhicn i

0,chporoplesmplstiddisd. it |]@(@xybh@]lo_‘@g_, @%g@fg@éﬂl Fﬂfq@ﬁypoguamdmo carbonyl,
subgptuigdnRy HdY! a1k, M%mmﬂbm Qfilansaltmb o Ivatentherevindyt)aiylamino,
thglh%r?%gl m?lfd n%!n? bStclgr 8@? grnyhegerofyxpdwh%%% ﬁ%ﬁlmg Ql%ﬂ’d‘h(! allafl acyl,

ound or a Sa tor S Ivate thereo C|al erein Y is a bon
rinpufasyo-seHiorbisHenyi aboidrin ey bty R aosaBEMated iRy dsy carbocyele
subsfitutesopyticydbshich iphemykanc pyridyd Rithgraiups: domprysenydBORk, carboxyl,

42 ¢ rgonnlposmon ComprE ga‘?kggmgiwngu%xﬁjﬁ'%ﬂi%? q)'ﬂgsg'rﬁrﬁ{éd é’arbocycle or

pharmaceUtlca?R/ acceptable carrier Use of a compound of any of

claifstsrecs'a R rin BRI ALRIHEEH & e BYCERREN E TR B F® é’gﬁlcé‘fnllﬁo halogen,
mamuBakyddiilseiotglaiyiB, wHerdinsaigicaytercistoasa gedlheterocycle;

R, 1‘3%8&9%@? medullablastoma, pancreatic adenocarcinoma, small-cell lung

carcinoma, breast carcinoma, rhEtbdomyosarcoma, oesophageal cancer,

Rqigfdrigti'cancer. biliary tract cancer. 45. Use of a compound of any of
m icladns 1 to 41 for the man facture of a medicament for inhibiting

R, ANgIRgENesis in a mammal.

and salts and solvates thereof.

30.

3L

32.

33.

The compound of claim 29 wherein Rg is Cl and R; is H; and salts and solvates thereof.

The compound of claim 29 or 2 wherein X is NR4C(O); and salts and solvates thereof.

The compound of claim 31 wherein R, is H; and salts and solvates thereof.

The compound of claim 29 or 31 wherein Ry is substituted phenyl or substituted pyridyl; and

salts and solvates thereof.

34.

The compound of claim 33 wherein said substituted phenyl or pyridyl R, group comprises

~S0,—; and salts and solvates thereof.

35.

The compound of claim 1 having the formula

Ci
/)
NV W
HN
Ci
2
S5=0

and salts or solvates thereof.

36.

A compound of formula Ib’
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46. Use of a compound of any of claims 1 to 41 for the manufacture of a
medicament for inhibiting 25hedgehog pathway signalling in a cell. 47. A
process for preparing a compound of formula Ib"  30Ib" wherein
MCSLLP ring B is a carbocycle or heterocycle; R3 is halogen, hydroxyl,

MCSLLP

o
)
-
o
o)
3
=
Q
>
=
)
3]
=
Q
N
o
3
=
B
D
o
o)
Q
0
-~
o
)
3
s)
=
Q
>
=
7
c
=
o
o

alkylsultinyl, alkylsulfonyt, a carbogy x.heterocycle wherein each
alkyl, acyl, alkoxy, alkoxycarbonyt, carbamayl, alkylsulfide, alkylsulfinyl,

each instance is independently hydroxyl, hal, , amino, carbonyl, nitro,

cyano, acyl, alkyl, sulfonyl, alkylsulfonyl, alkylsattinyl, alkoxy;

alkylc,arbamoyl, alkanoylamine, alkylsulfamo{figalkylstifonamide, a

carbocycle Or a heterocycle; whereinisaid amino, alkyl, carbonyl, acyl, 10

eS;ulllfonyl, alkylsulfonyl, alkylsulfinyl, alkoxy, alicylcarbamoyl,

afkanoylamine, alkylsulfamoyl, alkylsulfbnamide, carbocycle and

X inetlspbayc RGO NRhGE b PGH IR SRt Rt it arin O HSGURR: NRJC(SNH,
hydgryhcadisne,,onReaih omyeleoHheterocycle that is optionally

R3 %l?g%g'%‘a%%%‘é'%@lh %%9%9{! ’aﬂtmlngl,hﬁi{%gﬁ%’IIQ%QQJWAyQuMaﬂgQ)Q{{QEL@ﬁ%; sulfinyl,

sulfonyl, a carbocycle or a heterocycle wherein each alkyl, acyl, alkoxy, alkoxycarbonyl,

wh

carbamoyl, alkylsulfide, sulfinyl, sulfonyl, carbocycle and heterocycle is optionally substituted
with hydroxyl, halogen, amino, nitro, alkyl, acyl, sulfonyl or alkoxy;

Rs is H or alkyl;

m 1s0-3;

and

wherein

ring B is a carbocycle or heterocycle, and each

R 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, 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;

0 is 0-3;

Rg is halogen;

and salts and solvates thereof,

37. The compound or a salt or solvate thereof of claim 36 wherein ring B-(Rg), is substituted pheny!

or substituted pyridine.

38. The compound or a salt or solvate thereof of claim 37 wherein said substituted phenyl or

pyridine comprises —SO;~.
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m is 0-3; said process comprising -reacting a compound of formula (a)

(Ra)n-Tri- 20NZn-Q (a) wherein Q is Cl, Br or with a compound of formula MCSLLP

(b) NO2 (b) wherein L is Br, 1 or OTf; to
yield a compound of

ormula )ifit K10
9.1 DG Caid EArBLS SFOTRILEAE) o B Hsatprey ¥ ¢ bond
rinddrimoede @y p MG E KLIP-NHC(O)-, and R, is substituted phenyl or substltuted pyridyl.

40. The compound or a salt or solvate thereof of claim 39 wherein said R, substituted phenyl or

pyridyl comprises ~SOy—.

41, The compound or a salt or solvate thereof 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 =SOy—,

42. A composition comprising a compound of ¢laim 1, 29 and 36 and a pharmaceutically acceptable
carrier,
43. Use of a compound of any of claims 1 to 41 for the manufacture of a medicament for treating

cancer in a mammal.

44, 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.

45. Use of a compound of any of claims 1 to 41 for the manufacture of a medicament for inhibiting

angiogenesis in a mammal.

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*’
= Cl
R |
K\N
HN\fO
(Re)o
Ib??
wherein
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KIH2 (d) - and reacting said compound of formula (d) with a compound of
formula (e) ,T3) 5 (e) wherein Q' is halogen, OH, OR wherein R is an MCSLLP
activating group; to yield said compound of formula Ib".

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;

Ry 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;
0 is 0<3; and

m is 0-3;
said process comptising

-reacting a compound of formula (a)

3mk P
N

(a)
wherein Q is Cl, Br or I; with a compound of formula (b)
Cl

Zn-Q

Ls

NO,
(b)

wherein L is Br, I or OTT; to yield a compound of formula (¢);

= cl
(Rs)m“(\ 3
N

NO,
(©)

- reducing said compound of formula (c) to give a compound of formula (d)
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MCSLLP

=
®owl ] T
N
NH
(d

- and reacting said compound of formula (d) with a compound of formula (e)

o]
Q'~<
]
(Re)o
(e)
wherein Q’ is halogen, OH, OR wherein R is an activating group; to yield said compound of formula

Ib>.
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