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[ 0002] memki%{gg ar e—ztrfﬁerro%{%?:ﬂ CB%Rétk’%iﬁerlésAst a are‘elélr%T SERRFEGY AR
wi de variety of cells and attract various types of imune system
cells, such as macrophages, T cells, eosinophils, basophils and

neutrophils, to sitespofrmnfl ammation (reviewed in Schall, Cytokine,
3:165-183 (1 , SchalT, a)'., Curr. Op/n. ]nununot, 6:865 873
(1994) and M%’Bﬁ y, Re\%@ﬂdﬁfﬁfﬁs%ﬁl are LomBeRds; Sompopiigns 4n n}ﬂMﬂ%r {Fa9A%t o
stinul ating gbedthdo seliGhiRf cosdlasn@assosiand Reh SERocdcemed tivigduced by
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ions ([Ca2+ granul e exocytosis, integrin up-regulation, formatiaqn
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rel ease, cheffStPaR"S DasRPNESAH aguiteRbisHi? sites imflaimstion evdeweddhSdll,
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CCL25/ TECK is _predom nant|y expressed in the thynmus and snal

intestine. StHANES FRVETSHGR raRcoritaton Agiace e fite fRieRiiesi(ea™ D,
res plo nts et ot %ﬁ{%@é}(ﬁﬁ%ﬁ(@ﬂﬁgﬁfﬁ u%.irégallauoﬁ, %rﬁ;hrt&m ola:Bioiaémt@ Ef)iﬂ@%e.hgf,%tnﬁoﬂ.ri@nes)
regul ating the trafficking of developing T cells within the thynus
and be cr |1 BHTPErOR RS Ever BETHb ok se(aies Thumdleshemeking Frdy
nucosal T | yaRbasytiesinflbDRQ4]yI rbspbis, Jagetp ishoMAatbr ted@oRPteabdy BRAREXIES
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with smal |l bUWSKrepHHAR o sgps Afdrrodion g7 BH3REAIORECK expression s
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pat chy distrj bu n In crypt_epithell ells in proxi y to
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Thi st rect | PRGN TETRS R ey ST S TG L e (yidistg
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thelr activation | n gut-assocl at.e Ol ssue N
20001044311 %% THIBER %éﬁg[ugﬁé%ﬁh?ﬁfg@é]ﬂl%ft %@%?gr%@saﬂ@rﬂ\gﬁ s
may provi de gndwaYrifidl HethedbickiiéntBhtoath &s, Siddrl furclbestrhutasal TMrune
responses as suggested by the fact that activated CCRI(+)

CD8al phabet a]_é’lﬂ’ Yt¥phocyt es sel ectively localized to the
smal | -intestjongd] MUCORMas BRI ston\Yhay CCROH ynhb&Ads e n@ked(ylctated ECK

reduced the abjlity of these cells to popul ate e smal | -intestinal
epi t hel i um ReFRAgAl @?ﬂllifr@’%a“e}ﬁ%ﬁ%f’%"é’cﬁéw&ﬁ S‘?‘#E{B?”Y%HPWBP’@WPB?&”EM- TECK
chenoki nes i gptdigor i9eiRdrédziatih Qiflagbd smdlYERBD BthEmtchlt dkressed in a patchy
smal | -i ntestinal nucosa. (_%Vﬁ sson et al, J. din. Invest., 2002,
110: 1113- 21) GistEpyten gyt cEHe QC_F@%ﬁsﬁ@éw@st? hapbogits infifeaiss (Pappfakisst dd
In primary sgés@ﬁ@ﬁéraagﬁ!zodlamnzméasm 16 RoQéd riodeisViRutralizB@A%e TEQRnHiSitsa
common conpl jcation of inflanmmatQr bov_\%l ,?I sease SEksteen et al., J.
Exp. Med. Slepaing elddersh qells ﬁ_q\.—)tE%E_L (Yntraeplt elial lymphocyte) compartment. This directly
demonstrates that CCL25 and CCR9 function in recruiting effector lymphocytes to the

small intestinal epithelium following their activation in gut-associated lymphoid tissue
(GALT).



[ 0006] CCRO receptor expression on human eosi nophils from peri pheral

bl ood and bronchoal veol ar | avage fluid after segnental antigen

chal | enge waxoesepenited recently (Liu et al, J Allergy QdTiB2eusnsa38d
2003 Septenber; 112(3):556-62). Studies by Singh et al. (dinical
Cancer Research, 2004, 10, 8743-8750) suggest that the expression and

activation OfﬂﬂﬁﬁRg af ﬁ%&tir&%@ 18RI anmogb@kb%y 3}0@}/&%‘“% to &ﬂegtlw

S
expression, which together nay affect prostate Cancer netastasis.” In
a simlar fagkidse sndhiotesbrhimncorYeshenscsre syegdseddotteafagthat haivated f ace

of small int e&hb@tmbmggg}(%%gaﬁw 10%919%(1 fo Oth%&?(a@l% testinal

Dermatol . 122:685-690) . [ & so” foun e selectively
expressed onnmcosg|andmavivomegisilizationrod ChbAYT BERIrgduesdrhedsléy obthestcelisito
CD4+TceIIngg% JEHS i i T +

chenptaxi s aht ad| gél on F %%g_féﬁ’g@“}ﬁa|ﬂ?§é%a‘%ﬂ[ése%8§%_za8£%ﬁ %caltn ' mlle;ﬁ)r
63(19) : 6469- viemokinpgein shedecalizatioBpigh ympher3ies toxhe spathintestingbipucebas (Svensson

dermonstrat es an y Rg5Lea54: 10003, ']?0:?%15523 ?Z(bﬁ%?/ﬁ?%uéﬁ%g %ﬁ?@é&ﬂ%@dﬁg been,

bl ood gammadelta T cells in indivi I ng H V-1 i'nfection
et at, J Vi nmimpliggeBin@smetyecieroping tiglangdissechemjc livendg83Bhy asenaiont he

| nvol verent E’Jng]ﬁh?ﬁio%?%ﬂ&’ﬁﬁ% owle i adFEk&RLN oLr, H ?ﬁ:’g&g,}zopﬁ‘%&ﬂﬁ-a

conti nui ng need for conpounds "that nodulate the bin dnction
of various ch@bkines to the CCR9 receptor. 3. SUMVARY
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receptor, pharnaceu _ 'ons containin .
met hods of ubrenehieelvenddr lavagecfbniq affon segmigwal artiganghalienge wamenvdtadiscdndy (Lis ef

in the conpogj i , &g, j [Bf kAl lLa;l: or
phar maceut | ool 4 ARk CRt Al 2o SSRGSt o ey S o

vari abl es ar &lirabermceuiidiea tia0th i), EEBuBTI0N g eeshibeUhtiepsistm adritraton
as CCR9 nmodul, @t @t PafrdeOOALE geh rﬁlg{ahaﬁ, %&H&QthMPSeXPFeQ&on9Q/g?f?@gtﬁerfn?{y

use in the conpositions and nethods provided herein are rmul a
| 1: RY or phafifasheresists eacsrynefastesipt Win semidhe fishign.ifynstionah €CBB has hekredatdcted

the variabl eg, @k ¢ur gpwaﬁ%&fim%ramﬁa g&_&uﬂl L 2D D089 TPANRE DAY,

activity as CCR9 nodulators. 1n one enbodi nent,” t he conpounds of
Formul a | or 13%:683r8@0CCR9 recept or ant agoni st s.

[0007] CCR9 was also found to be selectively expressed on T-ALL CD4- T cells
and moderately expressed on T-CLL CD4+ T cells. CCL25/TECK selectively induced T-
ALL CDA4+ T cell chemotaxis and adhesion (Qiuping et al., Cancer Res. 2003 Oct.
1;63(19):6469-77. Annels et al., Blood 2003). A recent study also demonstrates an increase
in the expression of CCR9 on peripheral blood gammadelta T cells in individuals having
HIV-1 infection (Poles et al., J Virol. 2003 October; 77(19):10456-67).

[0008] Because of the involvement of the CCR9 receptor in a variety of diseases,
there is a continuing need for compounds that modulate the binding or function of various

chemokines to the CCR9 receptor.

3. SUMMARY
[0009] Provided herein are compounds that are modulators of a CCR9 receptor,
pharmaceutical compositions containing the compounds and methods of use thereof. In
certain embodiments, the compounds for use in the compositions and methods provided

herein are of formula I:



[ 0011] Phar maceuti cal conpositions containing a conmpound of Formula I
or Il and a pharmaceutically acceptable carrier are provided herein.
Al so proviweado@va4iret hods for treating, preventing, or HEIEIB2ERA5ISEEY
one or nore synptons of CCR9 receptor nedi ated di seases by

adm ni stering the conmpounds and conpositions provi ded herein.

[0012] In certain enbodi ments, provideg: herein are nmethods for

nodul ating an activity of a CCRO recep or,Rby contacting the receptor
wi th a conpound or conposition pr05| de¢td ferein. In one enbodi nent,
provi ded herein are nethods for ant &e=izT Ry an action of a CCR9
receptor by contacting the receptow=ithea compound or conposition
provi ded herein. In other enbodi H provi oherei n are net hods
for treatnment, prevention, or a ifor at i @we or nore synptons of
di seases or conditions associated w eptor activity,
including, but not limted to infla bgowel di sease, including
Crohn's disease and ulcerative coliti 8, celifac dlsease and ot her
form of Inteshbifba 0l A0TRL,RYerilalGLAA8 AiRldAfe S 80 %hosen sycn
gl uten-sensiti've enteropathy; primry sclerosing cho angi tis; f—?li]}; as
wel | as var i tasthermsd@nessompawids shiompctipryoestC4IR nedinletors. | eukeni a, and

smal | intestj mel a : 3.

4. DETAI LED D@,@Fll BT1 ONf gein e%@%‘ﬁ%?‘%%@%gﬁ%ﬁﬁ%ﬁgﬁ%g@ﬁ%ﬁgm and

ot herwi se, amrethpdscmpvided hergimdirasefifemigliic terms used herein have the
same meani ng as is comonly understoog, by one of ordinary skill in
the art. Al patents, applications, publighed applications and ot her
publ i cations are incorporated by r Bf- te in their entirety. In the
event that there are a plurality of He&iniR¥ons for a term herein,
those in this section prevail unlegsSstajed otherw se. [0014] As used
herein "subject” is an animal, s a _Iya |, including human,
such as a patient. [0015] The ter i caro iy ec ptor medi ated di sease,
or "CCR9 receptor mediated conditiongN herei n, mean any

di sease or other deleterious conditien, tate in which CCR9
receptor is known to play a role. Suck disedSeslbr conditions
include, wt It ad i A [ C ' |4t

col 1 ac. di seanios itk sBftptbledbihf L BERE S Alshy ihdsbinen
| eukemni a, sk thé msudisng cemipourds s agtivifyels L8R FaodLBRLS6 [IAsnamdddirentig,

biologi cal agfiplfd of Bt 1'e? PECERY Yo¥Rordfihiohistd €S of a

[0011] Pharmaceutical compositions containing a compound of Formula I or IT and

a pharmaceutically acceptable carrier are provided herein. Also provided are methods for
treating, preventing, or ameliorating one or more symptoms of CCR9 receptor mediated
discases by administering the compounds and compositions provided herein.

[0012] In certain embodiments, provided herein are methods for modulating an
activity of a CCRY receptor by contacting the receptor with a compound or composition
provided herein. In one embodiment, provided herein are methods for antagonizing an
action of a CCR9 receptor by contacting the receptor with a compound or composition
provided herein. In other embodiments, provided herein are methods for treatment,
prevention, or amelioration of one or more symptoms of diseases or conditions associated
with CCR9 receptor activity, including, but not limited to inflammatory bowel disease,
including Crohn’s disease and ulcerative colitis, celiac disease and other forms of intestinal
inflammation, including ccliac sprue and gluten-sensitive enteropathy; primary sclerosing
cholangitis; HIV; as well as various cancers, including, prostate cancer, leukemia, and small

intestinal melanoma.



conpound or physiol ogi cal responses that result upon in vivo

adm ni stration of a compound, conposition or other m xture.

Bi ol ogi cal wacpeni4t3il t hus, enconpasses therapeutic eff aodIBatNd/053883
phar macoki neti ¢ behavi our of such conpounds, conpositions and

m xtures. Biological activities can be observed in in vitro systens
designed to test for gpaapeh peddeeTIOR017] As used herein,

phar maceutical |y acceﬁt_aﬁl_clmTWof a conpound i ncl ude but
are not limted to, sdilts  DBERNIIIONS | ethers, enol esters, acetals,
ketal s, orthpassers, e AGEhal c&herhﬂmaheécaﬁlsal aﬂpﬂciiﬁmﬁcbt@&%%ﬁecﬁl&l‘éﬁﬂﬁﬁé
or hydrat es thereof. Such deriv t|v be readi |l y prepared be
those of ski M S§ME PERNINEZF {5 CARMA YRIH WB%I%W@P%&'SHIWC art. A

derivati zat i gflents] B@ll@ﬁiﬁﬁ@ﬁéﬂlﬂﬁh@ra@@i&%s ARYoth& pablivhiling Eﬁﬁﬂﬂlﬁo%t@irﬂy”m S
or humans wi t hout substantlal t oxi c effte] cts and ejther are
€

phar maceut i cHiSrsres By Piengrety 18 thereyant thys et aplealify Edgimifiont e pican| e

sal ts i ncl udgercibUthosaihR@Ectioh Plet ALl @s stafd fiRer®@bl S, such as but not
limited to N, N -di benzyl et hyl enedi.anine, chl oroprocai ne, choli

ammoni a, di el494flol ani né UEEAdCth EROIF dff ek%wﬁuawbrﬁeeammal including himan,
et hyl enedi amyjag as dpdiithyl gl ucam ne, procai ne, N-benzyl phenet hyl am ne,
1- para-chl orobenzyl 2-pyrrolidin-11- yl nethyl henzi m dazol e

di et hyl ami nel®&d ot he %ﬁcﬂ'ﬁ é:ﬁ:lRl?é‘%CCP‘ﬁf 15‘%41%{#%‘%33%@ CCRY rCCCPtor mediated

tri s(hydroxypgitiitiph), adiiseOnRéiRan@n ady Kdate FBINA} defeldrfoSs conlifibn @Sstdiiih whRth
l[imted to |Iﬁéhl um pot SSI um and SOdI um. alkali earth netal salts,

such as but RER?FeRRterdyy "(%"’“B%P'iaﬂﬁfo & atieh ditPaase RRngHens BRRdS MRt i on

nmetal salts, ligHgdonaSrobu dib@ke, hictati@ttolifs, Z4I7AE dis@Re] pHiARK GABloGing lolangitis,
such as but not limted tgélﬁsodl um hydr oi%en phospﬁate and di sodi um

phosphat e; all-2rebs BeeendTHgMiapRall iyestipglspicstereslang®pt s of i ner al

aci ds, such maifut nots Iuscmhbled. blelo@ﬁéﬁlra@@my%fb@@ﬁth@ﬂﬁbz@tﬁkfﬁm%faand
salts of organic aC|d ch as but not Iimted to acetates

| act at es, nafeRRoYNdqr WOA?%%@*I responpcsthag resulkungp froyiyasadministrationefes

but yr at es, vadnefoaﬁcemm;sﬁawh 8t @Ber natbrel BIAGEdaLEtvIE)) BubRACIMPatBY I y
acceptable eélters in Iude gat are not limted to, alkyl, alkenyl,

al | cynyl, ar Ffap%\lflaF S and RRETRYCOK BSHq RePPViQuE pltugh empgup i eMgPBHS, and

i ncl udi ng, bixnred Blwglﬁaﬂedatvmes R @Kk Vel i vile syRBIBS RIIghé dCo @&l @Bsuch
phosphi ni c aC|ds sul fonic acids, sulfinic acids and boronic acids.

Phar maceut i c#l ll"ﬂ?e%tccept abl e enol ethers include, but are not linited

to, derivati MJBFIIOf f onguded h@eﬁ(ﬂﬂﬁ weerceuﬁcb@ta@lé@ehvaﬁa&d«ﬁrrawbmpound
al kyl . Pharmaceutically acceptabl e

al l cynyl, ar al k
enol esters “ﬁ]é‘fi%il'é r%‘lﬁ?@ft@f%ostaf)? e rts SHOCRCTSRYOL SPEEY g”oke“f Brnul a
C=C(OC(0) R wRegerR hiemiabatsls, ng@iketan) deids, baé?ds}@éﬁfﬂes orylbar¥ kheredF, Yduch
arall eyl and, oyel oty cl iR aceut  Gal o e LAt e Sglat es and,
wat er nol ecutes derivatizhtibm Tﬁ@&ﬁﬁpoﬂ;ﬁl&pr&lﬁmcﬂ iy bakeuiniskihd t6 kiR of Bunal@ ut
2, 3 or 4, solvent  or Wﬁ ﬁml ecrél es. 0018 As used herein,

lﬁ t@fuc e

treat ment meXHRUATPSHR ﬁﬂ%ﬁﬁé ed%harHBF“é‘tl&a\“Y?ﬁtéveé’%”ﬁﬁ’EPrﬁiE‘géf a
di sease or dp&eﬁdeﬁtloanﬁaoaémdwﬁaag @6luy; bettahatonisRede @fihdCdaRd, kich as but not

RRRCINAL - G G T LTS T A S N
used her ei n, digRlolafind ingBthes hyldRBy Ay TIh Q88 ct@fleddRilel Nuﬁ@l{ylgiu@emer by
adm ni stration of ﬁ par i cul ar QonEound or phar IT&CEUII cal conposition

refers to angfofasshicry! Phﬁﬁ&yll?é‘l‘m PARBITObEZY ERPBIEIY - | asting or
transient thghet@nedanididold, Hhuﬂhﬂdmin@ afd otﬁé‘r&ﬂ@laﬂﬁﬁ@ péckhinddhd ni stration
of the corrpos%1 @_)%‘L fﬁéﬁé % Qgrel n, and | ess ot herw se

i ndi cated, tiH&hyEp fjamethangy i‘Hﬁal Sé‘l‘?dsuc hip apfdistited dnitBivgas s
preventing tpRaskiemuuhd 536en; Qlkaki BEhSREL isiliseficHlisIRasR Littited oGS calchird

pati ent who h%s al r eady suffered fromthe disease or . di saor.der,  and/ or
magnesium; trdnsmon metal salts, such as but not [imited to zinc; and inorganic salts,

such as but not limited to, sodium hydrogen phosphate and disodium phosphate; and also



that adm nistration of a conpound in its (R formis equivalent, for
conpounds that undergo epinerization in vivo, to adm nistration of

t he conpouwo 200/64481(S) form [0023] As used herein, sulEtrambioakssgss
pure neans sufficiently honbgeneous to appear free of readily
detectable inpurities as determ ned by standard nethods of anal ysis,
such as thi niRYRE b%hﬁ&m&tea{oaahyom h&hb achi8)sul ﬁ%ﬁ{&?hﬁft&ﬁbﬁydrl@ehmdcs
performance liquid c hr omat ogr aphy LC) and nass spectrometty (MS),
used by t hos&donlfags prd sekis afieegapieact %S%@s}l&h@@ﬁ@wtfﬁm paettes,dpctates, malates,

suf fici ent !y pd, GHad, &sb@rﬁaté g&aﬁa&esg)mty]fdegasﬂems wpegylgtepgﬁd %ﬁﬁ&&% ab' y
alter enzymatic and bi ol ogi cal activities of the substance. Meth

for purifi caPhasnacspticeleacsemiginnsies lﬂ%u%r@ﬂa@éoﬁmﬁdé%tﬁﬂql, Plyell)’heiﬁ\iyeﬁl |y

pure conpoungs %aﬁtyk%cl%gﬂlréﬁgﬁ 09501c§5é110{1ps' Eﬂcﬂl&iﬁg,%{ltt ot [Ah‘uted to carboxy] c
substantially’ chem cal &Jre conpound may, however, rfo ture of

st er eoi somer &ids) Pﬁ%ﬁi’@ﬁc A e aqidsy sdfonip acifls puldnis éﬂlldsrﬁl@ h@rmillﬁ eétidase
the specifi CP%bc%hﬁ&ll?ﬁcc&ﬂ?&lecéﬁmndw&e%t%ﬁ%o@ﬁm&qg%ngﬁ%gsr debed

herein contain olefinitc do bonds or of her centers of geonetric

asymretry, afesmyl ﬁpegéo%)p’é@rerl? édﬂwi lkenyil adkynyls arylgarplirylend erclodlanl. t he
conpounds i nﬁlha'ﬁg@ceﬁ)t‘fgah)( EC%I&ZEHQ%%tlﬁa&deI ﬁﬁ’gfé ot llﬂn'téﬂqef\‘dgﬁvan@és of

tautoneric forns are so I ntended to be included. [00Z24] As used

herein, the FoneaEre{QFER) ey R isdiykiogen, alkyl, a&@yuslésﬂwé@rsﬂ,sﬂr@bﬁem%l ly
under st ood by, fhRse [‘Rﬁmﬁ&ulnl:all'y@céepﬂa@e %l@ates[a%)gyﬂrﬁ\% alr'éS Eseéf'?l al kyI

carbon chains, if not specif contain from™l bons, or
to 16 car boneompgae witkeonstor aiomﬂ)lvem Obwaﬁqtm@dculwﬁm alroyt hﬂokgq 1 tglabmlpéo

her ei n i ncl uglene RiMbof23 BOS, shibdh bePattGnol 8@y . ethyl, propyl,
i sopropyl, isobutyl, n-butyl, sec-butyl, tert- butyl, |sopentyl

neopentyl, t@P18lpent yAs used gpreinytreatmpent s apemainer in|vwighrong prappre obther s

to carbon ch nﬁ”@o\f'a'aﬂeefsé leé?&yﬁrejan&ﬁor%@b&totl?er@i@é 9&1@1@@4@ a‘it&e&lbOUt 6
carbons. [0026] As used herein, "halo", "hal ogen” " refers

to F, d, BrTI@atmcnt J0GRPIIRgssEmY Phsmaaytical wmoéﬁlm@ympoeﬁ@mehoscm,@u@rﬂ% use

al kyI group oRiriting thf@RGaidn, more of the hydrogen atoms are replaced
by hal ogen Such groups include, but are not limted to, chloronethyl,

trifluoronet 09191and 1As Hsedheren, smakigragien piihe sPpNPPB|oAs pirsedariioaterby

" hal oal koxy" adnghigikadiot Qf@rﬁdﬂla\“@ﬂnﬁ;&uﬁié Shmbaduaads kyrhp BiiaH Refers to any
[ 0029] V\here t he nunb o] iven substituent is not specif

(e.qg., "hal ol§SRyine, )Wheﬂ‘ﬁfd?eén%%t Op EMPABIG Fastifgras trarpipst thetsah b atﬁmbétgéf@tor

For exanpl e,assmatémlh,yadmlmtmmtm@nfaaﬁn&r more of the same or
di fferent hal oihejns [0030] As used herein, the abbreviations for any

protective gh%8 anPRESCAEPEE, Meanisstribervisnipdiutes hederms “manrags3

i ndi cat cd ot ﬁﬂnwglﬁg addn‘nﬁﬁ%‘éﬁgnt%ﬁcjamb&@bfev&fﬁﬁgﬂl@ rétiAdRe oftﬁ@ﬂﬂ@iﬁ@@d
abbrevi ati ons Comm ssi on on Bi ocheni cal

Nonencl at ur e 1Ee§geé)r d(sglglylz)l appisahwhg hag plrepdy sieneyd from the disease or disorder, and/or

lengthening the time that a patient who has suffered from the disease or disorder remains in
remission. The terms encompass modulating the threshold, development and/or duration of
the disease or disorder, or changing the way that a patient responds to the disease or
disorder.

[0021] As used herein, the 1Cso refers to an amount, concentration or dosage of a
particular test compound that achieves a 50% inhibition of a maximal response in an assay
that measures such response,

[0022] It is to be understood that the compounds provided herein may contain chiral
centers. Such chiral centers may be of either the (R) or (S) configuration, or may be a
mixture thereof. Thus, the compounds provided herein may be enantiomerically pure, or be

stercoisomeric or diastereomeric mixtures. As such, one of skill in the art will recognize



4.2 COVPOUNDS [0031]1n certain enbodi nents, the conmpounds provi ded
herei n have enhanced tolerability as conpared to sim/lar conpounds
known i n twe 2amt4435uch enhanced tolerability is mani f esticauiBbdos/0isgss
alteration of the pharmacokinetic profile of the conpounds. The

phar macoki netic profile is based on a nunber of factors, including,

but not [im Fh@tdadl;n%mhlah&m' cloﬁ’igédnl:ltny 1’ts (RY fdﬂn‘@ecfﬁﬁjafenﬂ bk @o;‘?jﬂﬂn&ﬂh&f bfdergo

efficacy. In certain enbodi ments, the conpounds provided herein have
i mproved pr ofimenizasor iehadp ﬁ@ﬂlbmfafwepﬁhf‘v ApoRend B iseSMPER.0 or in vivo

activity in syl ationg gied%em%t%ﬁ% Bﬁre %Eﬂb\éhﬁ%ren@ lﬁym&géﬁduﬁﬂ% ear

receptor- sel ectivi ty as corrpare to simlar COFYpOUI’l s known i1 n
art. [0032] | Aeecdreadindesentsdlyi impyritiss as deeermpap busiendad grethodeof analysig such as

conposi t i Onsthﬁlgyquﬁrbﬁ%%r%lﬁgg?% ggl%[e@fnﬂ)h efis %ﬁghﬁ)\%ﬁgﬂﬂaﬁcé hlgluﬁd or

pharmaceutical |l y accept abl tives thereo ereln and R3
are each al ksiromygeraphy SBPlexaad mussgatciorgiry G il by thayecpf skill in the art to

Re, Rob, Re, Rd..afdy Ben@nﬁ s@m&@mmﬂ%mwﬁ%heﬁ sﬁrﬁﬁgﬁ&t &Jumow&éc?%gn

hal o, al kyl, al koxy, 1 oal I cyl “and hal oal koxy, proviso
when 12", BYdlteRenzyR@rwawd bRéogippkacaties o figrsolptance. H\éﬁhtats forgmuficagpreoighe

R, R2 or cdn'fpogﬁdg% plfo!ﬁ?c@ sﬁﬂ%{muy cﬁé?ﬁg-ﬁ%,l ﬂre%eag Qmmnws%se S

corrpound of Formnul har maceut | acc | e derivative
t hereof is siidke qrha’t suhlstméway Femigally wéhoramqayql mamlowgvehézree mgxitewf Rb,

Re, Rd and Rﬁer@&ﬁg%%g hy LLQH%@&H&@ Mol ﬁlﬂjiiﬁﬁﬂcﬁlq'n %ﬁ%r@%g{hg cific qa*v@%of

al I cyl, al koxy, and hal oaLkox
and R3 ar e ethe porapaupd. the C?ﬁ%ﬂoﬁm’&rﬁldbcR -d lgnem spntaRolefinde dﬂuhlleéw@b@h

hydr ogen. otﬁ&%&h&'& 0 ﬁ&%l@%ﬂ Y anBnREY {gﬁ' @ne%&h lt?blr igﬁhded%dg the

12.", Rb, Re are each independe sel ect ed )

hydr ogen, ha¢@mwd§wcludabwb>%ﬂnd ﬁaae@raq:tksdwlam twsd: Rbjeptomsae Prmhae  at
| east one of 1R inieB6d 156 mBdadar V is other than hydrogen. |n another
enbodi mrent, RI and R3 are each alkyl, R2 is halo or alkyl; and V, BY,
Re, Rd and V0824 eachAs Hedpenttete ngmenelatiss allyLalkowy pial isused kg leenerally

al koxy, hal og]gk Ooggpthggcld?@hh%ﬂ{m a0034] I n certain enbodi nents, the
conpounds of Fornula Tare selected such that at |east one of Ra Rb,

Re, Rd and R#02H ot heAs pssdhenipgtlisd srroomehsingaf 108 specifigd, contaip S hto 20

certain enbogdiBnts i g6 dafbol hiWire sttafbhE & thtlchede EROHBIIBRNS orfibshSrein
met hyl .
mclude, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl, n-butyl, sec-butyl,

tert-butyl, isopentyl, neopentyl, tert-pentyl, ischexyl. As used herein, lower alkyl refers to
carbon chains having from about 1 or about 2 carbons up to about 6 carbons.

[0026] As used herein, "halo", "halogen" or "halide" refers to F, Cl, Bror L.

[0027] As used herein, "haloalkyl" refers to an alkyl group in which one or more of
the hydrogen atoms are replaced by halogen. Such groups include, but are not limited to,
chloromethyl, trifluoromethyl and 1 chloro 2 fluorocthyl.

[0028] As used herein, "haloatkoxy" refers to RO in which R is a haloalkyl group.
[0029] Where the number of any given substituent is not specified (e.g.,
"haloalkyl"), there may be one or more substituents present. For example, "haloalkyl" may
include one or more of the same or different halogens.

[0030] As used herein, the abbreviations for any protective groups, amino acids and
other compounds, are, unless indicated otherwise, in accord with their common usage,
recognized abbreviations, or the TUPAC-IUB Commission on Biochemical Nomenclature
(see, (1972) Biochem. 11:942-944),



WO 2009/ 044311PCT/ 1132008/ 053883 [0036]In certain enbodi nents, R2 is
hal o. In certain enbodinents, R 2 is chloro or fluor. In certain
enbodi nentwo 2B®/d4s310et hyl . [ 0037] 1 n certai n enbodi nent seC1RiB2088/058388 R3
are each alkyl. In one enbodinment, Rl R2 and R3 are each nethyl.
[0038] I n certain enbodinents, Ra, Rh, Re, Rd and Re are each

i ndependent |y hydrogen, flégﬁﬁ,!@gbgro met hyl , ethyl, t-butyl,

met hoxy, trifluoromethoxy onethyl. In certain enbodi nents,

Ra, Rh, V, RIAHd Re & erigacmbpéimens tireaempiundy prosidedhersin baye snhasendor o,
met hyl, et hylye fiiRy Eé’éompgl%a tcl)os)ﬁi{ﬂartcf)ﬂiﬁcluﬂﬁ)sr 191'3@11 lﬂpﬁﬁé( arlp! Sl]:Cl:l 'eﬁt{aﬂ&'a%]?rtalﬂﬁtly

such that at | east” one IS ot
hydr ogen. | ogmlf%tqﬂﬁ@omamf th%wcwwlgg@ﬁle qféhe@omaww The

al koxy, hal oaﬂéfaséco%ettbaar&ﬁé l%%ééd oha n%ﬁ‘er%mem nﬁeﬁlamy bmsnohﬁinﬁcd @ kyl,

al koxy, hal oal I cyl or hal oal koxy. In one enbodi nent o or
al kyl . [ 0040piravadhaliterity e hhlife amémuvg)ow%na@géﬁ cerfajn gyrhedimenis.he

methyl, et hypomdy tpvdwdemr@ﬁmve MP}JVEM)Q&?@&SWH@%& ﬁdttﬁmga REELHY! -

| n one enbodi nent, 'uoro, chloro, nethy
met hoxy, triff ra@v’@ﬁ@t‘fﬁwym@iulaﬁlpﬁ i m@@%?r@pmr actmrty ﬂlélrrmddﬁ%fnt" Re

is fluoro, C@l&ﬁ@iqu'sc&ﬂne{?é’d[tosrrﬂlap&ﬁnp%ﬂmqihmﬁtheaﬁ s fluoro. In one

enbodi nent, Re is 'nmeth I n one enbodi nent, Re is fluoro,
chloro, met hifi032let hy| In gertpigegibodimenth dheycomppynils fs pesrie thesppasitions and

trlfluoronetQg&oﬁﬂgnﬁkdhggmaﬁqﬁqggmﬁg .are each selected from

hydrogen, chloro, fluoro and methyl. [0042]1n certain enbodinments, V,
Rh, Rd and Re are each hydrogen, and RflsRc

Rb

or pharmacecutically acceptable derivatives thereof,

wherein R' and R? are each alkyl; R is selected from alkyl and halo; and

R®, R®, R®, R? and R® arc each independently selected from hydrogen, halo,
alkyl, alkoxy, haloalkyl and haloalkoxy, with a proviso that when R, R®, R®, R* and R® are
each hydrogen then at least one of R', R or R’ is other than methyl,
[0033] In another embodiment, the compound of Formula T or a pharmaceutically
acceptable derivative thereofis such that R and R? are cach alkyl, R? is halo and R® R®, RS,
R? and R® are each independently selected from hydrogen, halo, alkyl, alkoxy, haloalkyl and
haloalkoxy. In another embodiment, R' and R? are each alkyl, R* is halo and R®, Rb, R, R
and R® arc each hydrogen. In another embodiment, R', R? and R? are each alkyl; and R?, R",
R®, R? and R® are each independently selected from hydrogen, halo, alkyl, alkoxy, haloalkyl
and haloalkoxy, such that at least one of R, R", R%, R or R® is other than hydrogen. In
another embodiment, R’ and R? are each alkyl, R? is halo or alkyl; and R?, R®, R®, RY and R®
are each independently selected from halo, alkyl, alkoxy, haloalkyl and haloalkoxy.
[0034] In certain embodiments, the compounds of Formula I are selected such that
at least one of R, R”, R%, R” and R° is other than hydrogen when R is alkyl.

[0035] In certain embodiments, R is methyl. In certain embodiments, R® is methyl.



sel ected from hal o, al kyl, al koxy, hal oal kyl and hal oal koxy. In
certain enbodi ments, Pr, Rb, Rd and Re are each hydrogen, and V is
sel ect ed fwormdvaesiand al kyl . [0043] I n one enbodi nent, Wa/iB2008/EE8830,
chloro or nethyl. In one enbodinment, Re is fluoro. [0044]1n one
enbodi nent, the conpound is of fornula la: 1la or a pharmaceutically

accept abl e dgypsajat i ve i BanshmoHReHER? id i, YAkdah &hbodkRn@ SR deskdd bed
el sewhere herein. WO 2009/ 044311PCT/1B2008/ 053883 or a

phar maceut i cBbary. lceesie apbadimients, Raisimathyl her eof , wherein the variabl es
are as descrigagg el Se‘M‘&"rtQin%gﬂbgc}iﬁhgmﬁ,Q{@f{@lddrkﬂfbeeam.' ﬁP&{eegfoE'cﬁment, R!

conpound is of fornmula Ic: pharmaceuti cal |l y "accept abl e
derivati ve tRemdd¥ aregadrméthylt he vari abl es are as descri bed el sewhere

herein. [004ghtd) one GIRAGHERLdmERE REAPRYRYaddR *Qfc 2O ML RndcHity
hydrogen, fluoro, chloro, methyl, ethyl, z-butyl, methoxy, trifluvoromethoxy or
trifluoromethyl. In certain embodiments, R®, R® RS, R? and R° are each independently
hydrogen, fluoro, chloro, methyl, ethyl, #-butyl, methoxy, trifluoromethoxy or
trifluoromethyl such that at least one of R, R® R, R or R® is other than hydrogen.
[0039] In one embodiment, R® is hydrogen, halo, alkyl, alkoxy, haloalkyl or
haloalkoxy. In one embodiment, R® is halo, alkyl, alkoxy, haloalkyl or haloalkoxy. In one
embodiment, R is halo or alkyl.
[0040] In one embodiment, R® is hydrogen, fluoro, chloro, methyl, ethyl, +-butyl,
methoxy, trifluoromethoxy or trifluoromethyl. In one embodiment, R® is fluoro, chloro,
methyl, ethyl, z-butyl, methoxy, trifluoromethoxy or trifluoromethyl. In one embodiment,
R® is fluoro, chloro or methyl. In one embodiment, R® is fluoro. In one embodiment, R®is
methyl.
[0041] In one embodiment, R® is fluoro, chloro, methyl, ethyl, t-butyl, methoxy,
trifluoromethoxy or trifluoromethyl and R®, R®, R? and R* are cach selected from hydrogen,
chloro, fluoro and methyl.
[0042] In certain embodiments, R?, R®, R® and R® are each hydrogen, and R® is
selected from halo, alkyl, alkoxy, haloalkyl and haloalkoxy. In certain embodiments, R,

R, RY and R€ are cach hydrogen, and R€ is sclected from halo and alkyl.

[0043] In one embodiment, R® is fluoro, chloro or methyl. In one embodiment, R® is
fluoro.
[0044] In one embodiment, the compound is of formula Ia:
d
" F
RG
o] RP

W
O;s\ R#
NH
2 1
[ o % 3
Y
o]
R R? Ia

or a pharmaccutically acceptable derivative thereof, wherein the variables arc as described

clsewhere herein.



Rd or a pharmaceutically acceptable derivative thereof, wherein the
vari abl es are as described el sewhere herein. [0048]1n one enbodi nent,
t he conpouwo zo®/@dsiiormula le: 0 R3lc or a pharnmaceutrqIaiBes/ 053883
accept abl e derivative thereof, wherein the variables are as descri bed
el sewhere herein. [0049]1n one enbodi nent, the conmpound is of fornula

1. 1f or gphar mc%‘r‘&de‘%ﬂbb&ﬁm@&%@lﬂbﬂo‘ﬁmﬂﬁ of H@hily f: t her eof , wherein

the variables are as descri bed el sewhere herein. [0050]1n one
enbodi ment, the compound is of fornuRa Ig IS
RQ
o Rb

E
N
N
or a pharmaceutically acceptable derivative thereof, wherein the variables are as described

elsewhere herein.

[0046] In one embodiment, the compound is of formula Ic:
Rd
F
RB
Q R

N a
qH
or a pharmaceutically acceptable derivative thereof, wherein the variables are as described
elsewhere herein.
[0047] In one embodiment, the compound is of formula Id:
Rd

F
RG

? R?
O’\ Y. ]
“a NHR1
[ v ¥ (9
S Nfiﬁ”\)
O o3 e

or a pharmaccutically acceptable derivative thereof, wherein the variables are as described

clsewhere herein.

[0048] In one embodiment, the compound is of formula Ie:



NH I g or a pharmaceutically acceptable derivative thereof, wherein
the variables are as descri bed el sewhere herein. [0051]In one

enbodi nentwotzb@/gerpound is of fornmula Ih: [h 10 Or PECT/IB2008/053883
pharmaceutically acceptabl e derivative thereof, wherein the variabl es
are as described el sewhere herein. [0052]1n one enbodi nent, the
compound is of formula li: or a pharnmaceykically acceptable
derivative thereof, wherein the vaciagptes are as described el sewhere
herein. or a pharmaceutically accepg 3 derivative t her eof , wherein
the variables are as descri bed els;; ere herein. [0054]In one

enbodi nent, the conpound is of fo Ma Ik

Ie
or a pharmaceutically acceptable derivative thereof, wherein the variables are as described

elsewhere herein,

[0049] In one embodiment, the compound is of formula If:

OQ
1
0=5
NH
Z 1
[« ¥ (%
8 Nj@:N\)
O Rs R?

or a pharmacecutically acceptable derivative thereof, wherein the variables are as described

elsewhere herein.

[0050] In one embodiment, the compound is of formula Ig:

R3 R? Ig
or a pharmaccutically acceptable derivative thercof, wherein the variables are as described
clsewhere herein.

[0051] In one embodiment, the compound is of formula Th:



Ik or a pharnmaceutically acceptabl e derivative thereof, wherein the
vari abl es are as descri bed el sewhere herein. [0055]1n one enbodi nent,
t he conpouwe 20&/s¢iected from WO 2009/ 044311PCT/ | B2GORBO®3BH3S3 or
a pharmaceutically acceptable derivative thereof. [0056]1n one

enbodi nent, the conpound is of fornula Il: or pharmaceutically

accept abl e dgyrd M@Fdla\éaﬁlcﬁlﬁﬁicgéﬁfable derivative thereof, Wﬂé&ﬁ'ﬂﬁ vabl & afd) I WbscribRa
and R6 arc each independéntly selected fromhalo and al kyl such t hat

at | east oneclepvhedesin. R6 i s hal o: and

[0052] In one embodiment, the compound is of formula Ii:

F\Q

(@]

[\

03
NH

7 1

7 a R

; NKZN\)
ORs R?

or a pharmaceutically acceptable derivative thereof, wherein the variables are as described

elsewhere herein,

[0053] In one embodiment, the compound is of formula Ij:
d
"k
Re
o RY

0= R?

o

or a pharmaceutically acceptable derivative thereof, wherein the variables are as described

elsewhere herein,

[0054] In one embodiment, the compound is of formula Tk:

RG

n
NH
§ N

or a pharmaceutically acceptable derivative thereof, wherein the variables are as described

ik

elsewhere herein.

[0055] In one embodiment, the compound is selected from:

11



1(7,RY and | e are each independently selected from hydrogen, hal o and
al kyl . [0057]1n certain enbodinents, R4 is alkyl. In certain

enbodi nentwo 2B/ 1met hyl . [0058] I n certai n enbodi nent SECTRB2608/0558830.
In certain enbodinents, R5 is chloro or fluoro. In certain

enbodi nents, R5 is alkyl. In certain enbodinents, R5 is nethyl.
[0059] I n certain engodinents, RG_iss halo. In cerFtai n enbodi nents, R6
is chloro. In cerAgin enbodlmerﬁ\( R6 is alkyl .§In certaln/\j\Iq
enbodi nment s, R@ }Qs/net hyl . éﬁfl n one e nt at | @ast~ofe of
R5 and R6 is chigro. In certamn errbod%\rren% nHat t on% f RS and
R6 is hal o angit thyl I & leno aﬁ as

of R5 and RG% S{S‘er \/(bf\ m ot ﬁ j
enbodi nent, R5 i® o and Ra g6 are n@t

2009/ 044311PCT/ | 132008/ 053883 [0061] I'n certain errbodl nments, Ry, ley,’

le, BY and R' are ch |ndepen emi |y hydrogen, 41 uor, chloro, or
met hyl . I'n certaihjenbodi ment s@? l e, RY amdi{Rl are each ’ﬁy\ rogen.
In certain enb@ nts, 12." X RY and R? éﬂte’ each hyd(gogg and
It." is halo. 62] In one enpadi nent Swhydr ogen | .n xene
embodi ment , eus hal of 1 ({:gnbod'né% HIS f @n F 0 oT(\I/%
one enbodi nen & 7 odis m§t A
CI L]
/\\\/ Q //,\\ CF, y \OCH3
0, Ja CFs 0, J== Q, J=/
Q’S S 0=

i{\ﬁ Fiwn iYYN s ? <1? ﬁ@?
“jf“ 5 o o | oI

ay jé/\w Hﬁl IT ﬁ;;t C@ﬁ

e e S SIS

O’S

g G a0 i

a e
- 7 \‘/'“ -
\/\\( /\\‘ g )\)/ 0@

O’S 0’3

S B o B

i2



[0063] I n one enbodinment, le is halo. In one enbodinment, Ir is fluoro.
In one enbodi nent, |e, BY, RY and BY are each hydrogen and le is
fluor.
or a pharmaceutically acceptable derivative thereof, wherein the

vari abl es are as described el sewhere herein. [0065]1n one enbodi nent,
t he conpound,4@%9fwfornulaIIA;/ Jib or ap maceutically .

accept abl e derbvagyve t her eob, erein theoy bl es are @s) déscri bed
el sewher e hererﬁ [ 0066] I n Gﬁé enbodlnent Oﬁhe conpound P§5 BFfarul a

Ilc:

Rx

[ 006 0)2piw/0848¢1 enbodi ment, the conpound is of for ROTABRWS/HFRRS3 ha

s Sy G a L O

OCF,
/\( Cl . ~CF3 /,\(\
o 2T o

o—S 04

B0 s & L

or a pharmaceutically acceptable derivative thereof.

[0056] In one embodiment, the compound is of formula 11:
RY R¥
RZ
{ RY
O‘SS

\ RY
// LI
‘°‘ “ﬁj@
8]
RS R® 11

or pharmaccutically acceptable derivatives thercof,

whercin R is alkyl; R’ and R® arc cach independently selected from halo and
alkyl such that at least onc of R® or R® is halo; and

RY, R”, R* R’ and R” arc cach indcpendently sclected from hydrogen, halo

and alkyl.
[0057] In certain embodiments, R* is alkyl. In certain embodiments, R*is methyl.
[0058)] In certain embodiments, R® is halo. In certain embodiments, R’ is chloro or

fluoro. In certain embodiments, R® is alkyl. In certain embodiments, R® is methyl.

[0059] In certain embodiments, R® is halo. In certain embodiments, R® is chloro. In
certain embodiments, R® is alkyl. In certain embodiments, R®is methyl.

[0060] In one embodiment, at least one of R and R® is chlore. In certain
embodiments, at least one of R® and R® is halo and the other is methyl. In one embodiment,
at least one of R’ and R® is chloro and the other is methyl. In another embodiment, R’ is

fluoro and R* and R% are methyl.

13



Ile or a pharmaceutically acceptable derivative thereof, wherein the
vari abl es are as described el sewhere herein. [0067]1n one enbodi nent,
the conmpouw® 20®/d431fornmula lid: O Cllid or a phar macaIiBaloBAs3883

accept abl e derivative thereof, wherein the variables are as descri bed
el sewhere herein. [0068]1n one enbodi ment, the conmpound is of fornula

He: Rx lie [0061] In certain embodiments, R¥, RY, R¥, RY and R* are each independently
hydrogen, fluoro, chloro or methyl. In certain embodiments, R", R", RY and R* are each
hydrogen. In certain embodiments, R, R¥, R¥ and R* are each hydrogen and R* is halo.
[0062] In one embodiment, R* is hydrogen. In one embodiment, R* is halo. In one
embodiment, R* is fluoro or chloro. In one embodiment, R is alkyl. In one embodiment,
R* is methyl.

[0063] In one embodiment, R” is halo. In one embodiment, R” is fluoro. In one
embodiment, R”, R¥, R¥ and R” are each hydrogen and R¥ is fluoro.
[0064] In one embodiment, the compound is of formula Ila:

RX

S

O

i
=5
\
// NH »
H
O 6
R R®  IIa

or @ pharmaceutically acceptable derivative thereof, wherein the variables are as described

elsewhere herein.

[0065] In one embodiment, the compound is of formula Iib:

b

or a pharmaceutically acceptable derivative thercof, wherein the variables are as described

elsewhere herein.

[0066] In one embodiment, the compound is of formula Ilc:

cl Ic
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or a pharmaceutically acceptable derivative thereof, wherein the
vari abl es are as described el sewhere herein. [0069] 1 n one enbodi nent,

t he conpouwo 20@/gehected from (7)/ ---/ (3,, ;'---c. (PCTHBROMHSI3BS 1H
nf I"H----\, ..., W/Sr N, "--.k.r."-N,"/ 1 S. ando
- ri.-.--...F, or a pharnmaceutically acceptable derivative

thereof VIO 2009/ 0443H1RGELA3A0RALAGARSRAAOTAIAR 126 I A TR bdNe
conpound pro&;m%gegg;%Fn is a pharnmaceutically

[0067] In one embodiment, the compound is of formula Ild:

1ld

or a pharmaceutically acceptable derivative thereof, wherein the variables are as described

clscwhere herein.

[0068] In one embodiment, the compound is of formula Ile:

RX

oQ
W

=5
1
N

o

H

/

/
S

ZT

[
o}
F Ile

or a pharmaceutically acceptable derivative thereof, wherein the variables are as described

elsewhere herein.

[0069] In one embodiment, the compound is selected from:
F ~
/\,\\ o \ &//’\ \\)
Q. J=/ 0, J== 0, S
0% 0*$ 0*3
NH NH NH
D (i D Lk
s r\ﬁr\l s N N s N N
° #>al , © c o, Oy ,
7 ~F
Q, /\Q Q, ==
o*8 073
NH _NH
4 ll H f’/\\ 7 \I H r’\
N~ s N A N/
® 0 | Z )wo l P
a and i

or a pharmaceutically acceptable derivative thereof.



acceptabl e salt of the conpound of Fornmula I or Il. In one

enbodi nent, the conpound provided herein is a sodiumsalt of the
conpound oWOReMWre3al | or 1. [0071]In certain enbodi nerfCI/IB2(G8/053883
conmpounds provi ded herein have inproved properties over the conpounds
previ ously disclosed. Such properties include one or nore of the

fol I ow ng: a@vml ty i thdmRedmbadimen, B cdalfBohd BERMIYereALt b ¥hdrhaceutically
select|V|ty or receptors, harnacoklnetlc properties, tOXICIty

bi oavai | abi | Fe5Ptbifsal ohbe Combpupd & Horgmp AT g oo Crphig oyl gapigonnd

[0072] The coppeuaierdd @%&ﬁ@hbﬁf@ﬂ&& [@mhﬁ oPF&RMAaGriay routine
chem cal reactions known to one of ski in the art. General schenes

for preparat I0Mof exEnisrapgmbeipein s campoungy pevifok herimkave irrexsdENE
1 Rd Re 0 oNwperticsehér tHdlIRipbhdRprevibdsip@sclddBd. Such propertics include one or more

of the following: activity in modulation of CCR9 receptor activity, selectivity for CCR9

receptors, pharmacokinetic properties, toxicity, bioavailability and others.

4.2.1 PREPARATION OF THE COMPOUNDS

[0072] The compounds provided herein can be prepared by routine chemical

reactions known to one of skill in the art. General schemes for preparation of exemplary
compounds are illustrated below:

SCHEME 1

g~ TCO.CH,
NH.,
NH2 RY R
R3 R* coupling reaction coupling reaction
Ny
X R? l\/o
R2
d d
RS Re R¢ Re
T Ré-. /j\
O, A== "R® o A=/ R
O;s NaOH{a,ﬂ ™ N
W R o R
/ R‘l 0 N'Na™
(L N N f hd K (\0
3 n/ I = S/ N iN\
T 1
R® RZ O pa” g2

where X is halogen, and R!'-R* and R*— R® are selected from groups described above.

SCHEME 2
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12 0" 0.>51'"1IHRa b / %---CORCH3 where X i s hal ogen, and R1-R3
and le - Re are selected from groups descri bed above. SCHEME 2 RdRe
WO 2009/044311 PCT/IB2008/053883

RY "

R
Re_)j\
9y R o, 0 NH, o >\_‘{ RE
;S S 4 { S — 28 Re
. s~ ~CO.CHy 9" NH

R® R?
Rb R\
g~ ~COCH;
NO, NC2 NHaz
R R? i i R AR : R R
| X halogenation reaction [ = reduction reaction ! =
-
P = X X
NH; NHz
R3 R1 RS a R1
coupling reaction halogenation reaction i
L

o
S
f
]
3
’ro A
@
!
;N
2

NaOH

R:
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where X is halogen, and R', R? and R*— R® are selected from groups described above.
above.
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where R'-R? and R*— R® are selected from groups described above.

Suitable reagents for coupling, protection and deprotection are known to one of skill in the

art.
43 FORMULATION OF PHARMACEUTICAL COMPOSITIONS
[0073] The pharmaccutical compositions provided herein contain therapeutically

cffective amounts of one or morc of compounds provided herein that are useful in the
preventing, treating, or ameliorating a CCR9-modulated discase or one or more of the
symptoms thercof. The pharmaceutical compositions comprisc onc or morc compounds
provided herein in a pharmaceuticaily acceptable vehicle, carrier, diluent, or excipient, or a
mixture thereof.

[0074] In onc embodiment, provided herein are pharmaceutical compositions in
modified release dosage forms, which comprise a compound of Formula Tor IT or a
pharmaccutically acceptable derivative thercof, and onc or more relcase controlling
excipients as described herein. Suitable modified release dosage vehicles include, but are
not limited to, hydrophilic or hydrophobic matrix devices, water-soluble separating layer
coatings, cnteric coatings, osmotic devices, multiparticulate devices, and combinations
thereof. The pharmaceutical compositions may also comprise non-release controlling
excipients.

[0075] Further provided herein are pharmaceutical compositions in enteric coated
dosage forms, which comprise a compound of Formula I or IT or a pharmaceutically
acceptable derivative thereof, and one or more release controlling excipients for use in an
enteric coated dosage form, The pharmaceutical compositions may also comprise non-
release controlling excipients.

[0076) Additionally provided are pharmacecutical compositions in a dosage form that
has an instant releasing component and at least one delayed releasing component, and is
capable of giving a discontinuous release of the compound in the form of at least two
consecutive pulses separated in time from 0.1 up to 24 hours. The pharmaceutical
compositions comprise a compound of Formula I or 11 or a pharmaceutically acceptable
derivative thereof, and one or more release controlling and non-release controlling
excipients, such as those excipients suitable for a disruptable semi-permeable membrane
and as swellable substances.

[0077] In certain embodiments, provided herein are pharmaceutical compositions in
a dosage form for oral administration to a subject, which comprise a compound of Formula
1 or 11 or a pharmaceutically acceptable derivative thereof, and one or more

pharmaceutically acceptable excipients or carriers, enclosed in an intermediate reactive
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layer comprising a gastric juice-resistant polymeric layered material partially neutralized
with alkali and having cation exchange capacity and a gastric juice-resistant outer layer.
[0078] In one embodiment, the pharmaceutical compositions herein may be
provided in unit-dosage forms or multiple-dosage forms. Unit-dosage forms, as used
herein, refer to physically discrete units suitable for administration to human and animal
subjects and packaged individually as is known in the art. Each unit-dose contains a
predetermined quantity of the active ingredient(s) sufficient to produce the desired
therapeutic effect, in association with the required pharmaceutical carriers or excipients.
Examples of unit-dosage forms include ampouls, syringes, and individually packaged
tablets and capsules. Unit-dosage forms may be administered in fractions or multiples
thereof. A multiple-dosage form is a plurality of identical unit-dosage forms packaged in a
single container to be administered in segregated unit-dosage form. Examples of multiple-
dosage forms include vials, bottles of tablets or capsules, or bottles of pints or gallons.
[0079] The compound of Formula I or IT provided herein may be administered
alone, or in combination with one or more other compounds provided herein, one or more
other active ingredients. The pharmaceutical compositions that comprise a compound
provided herein may be formulated in various dosage forms for oral, parenteral, and topical
administration. The pharmaceutical compositions may also be formulated as modified
release dosage forms, including delayed-, extended-, prolonged-, sustained-, pulsatile-,
controlled-, accelerated- and fast-, targeted-, programmed-release, and gastric retention
dosage forms. These dosage forms can be prepared according to conventional methods and
techniques known to those skilled in the art (see, Remington: The Science and Practice of
Pharmacy, supra; Modified-Release Diug Deliver Technology, Rathbone et af., Eds., Drugs
and the Pharmaceutical Science, Marcel Dekker, Inc.: New York, NY, 2002; Vol, 126).
[0080] The pharmaceutical compositions provided herein may be administered at
once, or multiple times at intervals of time. It is understood that the precise dosage and
duration of treatment may vary with the age, weight, and condition of the patient being
treated, and may be determined empirically using known testing protocols or by
extrapolation from ir vivo or in vitro test or diagnostic data. It is further understood that for
any particular individual, specific dosage regimens should be adjusted over time according
to the individual need and the professional judgment of the person administering or
supervising the administration of the formulations.

A. Oral Administration
[0081] The pharmaceutical compositions provided herein may be provided in solid,

semisolid, or liquid dosage forms for oral administration. As used herein, oral
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RdRe where Xi s hal ogen, and RI, R3 and Ra- Re are selected from
groups descri bed above. above. where RI-R3 and Ra- Re are selected
from gr oup§ode®iridved above. Suitable reagents for couEdNEg2008/053883
protection and deprotection are known to one of skill in the art.
4.3 FORMULATI ON OF PHARMACEUTI CAL COWVPCSI TIONS [0073] The
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provi ded herein are pharmaceutical compositions in enteric coated

limited to, starches, such as corn stdrch potato starch, and pre-gelatinized starch (e.g.,
STARCH 13500); gelatin; sugars, such as sucrose, glucose, dextrose, molasses, and lactose;
natural and synthetic gums, such as acacia, alginic acid, alginates, extract of Irish moss,
Panwar gum, ghatti gum, mucilage of isabgol husks, carboxymethylcellulose,
methylcellulose, polyvinylpyrrolidone (PVP), Veegum, larch arabogalactan, powdered
tragacanth, and guar gum; celluloses, such as ethyl cellulose, cellulose acetate,
carboxymethyl cellulose calcium, sodium carboxymethyl cellulose, methyl cellulose,
hydroxyethylcellulose (HEC), hydroxypropyleellulose (HPC), hydroxypropyl methyl
cellulose (HPMC); microcrystalline celluloses, such as AVICEL-PH-101, AVICEL-PH-
103, AVICEL RC-581, AVICEL-PH-105 (FMC Corp., Marcus Hook, PA); and mixtures
thereof. Suitable fillers include, but are not limited to, tale, calcium carbonate,
microcrystalling cellulose, powdered cellulose, dextrates, kaolin, mannitol, silicic acid,
sorbitol, starch, pre-gelatinized starch, and mixtures thercof. The binder or filler may be
present from about 50 to about 99% by weight in the pharmaceutical compositions provided
herein.

[0083] Suitable diluents include, but are not limited to, dicalcium phosphate,
calcium sulfate, lactose, sorbitol, sucrose, inositol, cellulose, kaolin, mannitol, sodium
chloride, dry starch, and powdered sugar. Certain diluents, such as mannitol, lactose,
sorbitol, sucrose, and inositol, when present in sufficient quantity, can impart properties to
some compressed tablets that permit disintegration in the mouth by chewing. Such
compressed tablets can be uscd as chewablc tablets.

[0084] Suitable disintegrants include, but are not limited to, agar; bentonite;
celluloses, such as methylcellulose and carboxymethylcellulose; wood products; natural

sponge; cation-cxchange resins; alginic acid; gums, such as guar gum and Veegum HV;
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sem solid, or liquid dosage fornms for oral admi nistration. As used
herein, oral admnistration also includes buccal, l|ingual, and
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of Boston, MA), and asbestos-free talc. Coloring agents include any
of the approved, certified, water sol uble FD8cC dyes, and water
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carriers andeuGlephEle e Sl EnRUH A AHBC L ONRicHERe Wikl ¢ he

sanme formul ation. [ 0088] The "phar maceut'i cal nposi tions provid
herein may be&applsvé w@woagl %mwrwkgéalyet&mdéb@dlht@bw&d amfﬁqeamtde@y ofa
chewabl e | 0zgDARscul AR &kéﬁta@leﬁﬁgid‘éh%r LaDL&ES 10 S@&héaknﬂlec?coﬁ%ﬂ?énﬁ??cﬁd
tabl ets, or enteric-coating tablets, sugar-coated, or filmcoa
tabl ets. Ent#nigistesigted tabl ets are conpressed tablets coated with
subst ances t fapgby|r esi Sbthtehl%eﬁ?Ed@@alﬂfselﬁs&mgag@%rgls lﬁ{él:udg iisRL ¥& hﬁﬁted

di si ntegrate inthe intesti ne, t hus protectl ng he act |ve | ngre ients
fromthe aci@ Gowsontrignethstaciic ingredientOrmevided hareisy il actindkilaiesmonse Prde,

but ar e not _bdhikPithd dyoof, HchiMin Ol SRl me RIEIIRAL LA RuraliRiies.

shel |l ac, ammoni ated s and I'Tul ose aceta al at es

Sugar - coat edpalyaivéans skieel- 3é@rﬁﬁ¢e§§’é@thert Retiyctiviens glyeadipltdiancBy] eherugar
coating, whi myéf{%l’enggly&ﬁﬁgmdﬁﬁ&ﬂyl !:tHerC\QP{é?&h B£h, Y0, ol %@%f@(‘r@lﬁ{eedpbx%ﬁhﬁé
or odors and in protecting the ets from oxidation. Filmcoated
tabl ets are ®6ifge @§§@dart“éﬁﬂﬁhét’fsth? mxeﬂyﬂi@e eboedr Ehespifarpulgtions may figgher  or
filmof a V"a@cﬂ{ n§é)(l)dél% ﬁlo@ltn%)h@alnts, it 59&%@itéd}ﬂzﬁrokﬂgfu%QBH@?'tbuﬁ'r[d?ednOt
limted to, roxe | ul ose, sodi um car boxynet h ul ose

pol yet hyl enehsgirwwso A)ampyééqlliam @gl@na’%ébémmmﬂcﬂyﬁwmuwmﬁ
coating i ”paétﬁﬁlofaﬂﬁlesﬁﬂﬁmg@éb‘ﬁﬁlﬁ{ as%&@fc%@fd%blﬁ:@cﬁi%o?ﬁto? B% nétRakNg-

Mul ti ple conpressed tablets are corrpressed tabl ets nmade y nore’ than
one conpr esspighfiteysedism matbisuldits griodigrenienic sadbindtits eSf@Fﬁdﬂ%ﬂ@Q%@d’@@#'@ﬁ or
dry-coated tpgégts. [9R8HLTNRIRNIGhp %ﬁgﬁomfmrm%r B a%ﬁllﬂﬁlﬁ
fromthe actl ve i ngredient 1 n _powdere crystalline, or granu

forns, al onemay b3 Hsogupided at the forow phlinopmnesy Miselics meiaiopheres Oppanosystems.
exci pients dﬁ%flér%ﬁg@ﬁﬁrﬁé &hn bb Bfébért@d DO REEH .S Paf NI £H0ARES
controll ed- re ease polyners ubficants, diluents, and/or colorants.
Fl avori ng an@®leet enﬁ/@la@@ﬁ%warcemwﬁ@m pipYiged hsesinmay b nrondded as non-
formation of .eheuabl & Frablels, g@a{}HIeE ERARS:s, b QQ%QJn-Eht@teHﬂﬁ‘é E’ﬁ[ﬁﬁ&'ﬁdsgg"c'

conposi tions provided herein may provi ded as soft or
form. Pharmaceutically acceptable camers and excipients used in the non—effervescent

granules or powders may include diluents, sweeteners, and wetting agents.
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to, those containing the active ingredient(s) provided herein, and a
di al kyl at ed nono- or poly-al kyl ene gl ycol, including,

1, 2-di met hweyoetdene, diglyne, triglynme, tetragly-nme, paysidybhsss

gl ycol - 350-di et hyl ether, polyethylene glycol -550-di nmet hyl ether,

pol yet hyl ene gl ycol - 750-di met hyl et her, wherein 350, 550, and 750
refer to thep t ene
ol yeol | Theseﬁa?@!xc%}m'a!ﬁ gcﬁgp%ﬁ@&frue%ﬁ%k&ﬁ%ér"@ggﬂ ghgéf(f)e%?ceﬂtoérafﬂe%}
ant i oxi dant sPDVSﬂEt,Shn?afsmﬁmeW@medClﬁ@/@ld@ﬁymrgﬁt ofspibor @pRijle. but yl at ed

hydr oxyani so BHA n & f :
v oxycounml g et hspef iy inddRlordlporls AT ek ALRAN A WEge foms
mal i c acid, 99 t ol Tbhﬁ@ph@mit@ala;emwtmsmbf’ld@ctaher@mmianhq formulated as
met abi sul fitg, %f&é@d’c@ﬂdgaé e@&h&m fn I8di %p&éééd— Qﬂgmed (;))u

di t hi ocar barrat es The pharmateut | ca tfons provi
herein for osatroldadniargetsts, andmmeda@lease§mpr ovided in the forms of

| i posones, | es g

forms. can bt dpar ed o Aamery oo e P e Raeib g, A ppAnace

[ 0094] The pharthetbensciieahgredgnposiith drmot proovritbaldsited tierapewtimyactive, prwoith ded
as non- effegy I

Faconst ¢ ut e orae e tnirifi e SAREY aculh ALK E M, BB rhiBE
carriers andHexesenwrentegoenisted i n the non- ef f ervescent granul es or
powders may include di |lf,§ SeralABELERSH and wetting agents.
Pharmaceutically acceptable carriers and excipients used in the

ef f er vescent [0§P8nul es ber Plpoutestisalrayposiphuplevidedzamic mag baglnamiserad

source of ¢ ' be
oo i n al | Dl o IBRALES AR BT IbAY 0l e R IR AL R
conposi t i onsPyensrilddainispidmantagd hrecif. onaisk dttadenass, intretiiiak itreperitoneal,
nodi fied rel ht2h &Pm&nﬁ%ﬂﬁ 'mtllaﬂl%! tﬁ%sgﬂaﬁ J%qcr m§lu§1[r ﬁk@tqar

pul sed-, control T tar get ed-, prograrme ease or ns.

[ 0097] The ph@trwe@{ﬁh@dbulmdﬁiﬁmgs ctdlnmnsfi‘dppl@)w ded her ein may be
co-formul ate th ot ;
desired ther fgpl‘e\gu]t i C ag{?{%}%ﬁﬁdd&cmﬁﬁ@&ﬁ’? %3. ces th ée?rprg% i %ﬁr}eﬁﬂét&!{%gﬁy
desi red act i dasagesforsts that argrpisableder pamntyr%ﬁd@m@atmnhn@udlm ®lutlaml

M- receptor aRiAGRR Shitsiof mFaﬁegng;% d@lLs'At‘ngPoEﬂh%xteE Hh Rl OB SfiEorms
pharmaceuti cal™ conpositions provi erein m nf st er ed
parent er al | ysuniybw for eddptiopor Siumem%cmmn lignd priop tfalmeethno Buchf dgsagk dermb caprbe
systen ¢ adm iS4 Adr@hg (o %@B\%ﬂﬁ&{ar‘ﬁet%ﬁg‘kﬁééﬁ {OQﬁdsgﬂillh%sin #egH operein,

i ncl ude i ntravenous, n%raarterl a I ntraperitonea i ntrathecal ,
intraventri cnhaanacewtmlrsam@t(ma‘remHrgfnnr ke BYaned ana’lm‘mﬂ@em&’?ﬁamlacy supra),

i ntranuscul afOOlM]]t ras X‘H@M{aﬂ'}lacelﬁﬁg c%h’nE Po?rglﬁl §edqgmapén§ﬁ'aﬁ Q&r%xﬂfgtratlon may

[ 0099] The phar maceuti cal conpositions pr OVI herel n may
fornul ated i mclaﬁﬁ,one or more pharmaceutically acceptable carners and excipients, including, but not

limited to, aqueous vehicles, water-miscible vehicles, non-aqueous vehicles, antimicrobial
agents or preservatives against the growth of microorganisms, stabilizers, solubility
enhancers, isotonic agents, buffering agents, antioxidants, local anesthetics, suspending and
dispersing agents, wetting or emulsifying agents, complexing agents, sequestering or
chelating agents, cryoprotectants, lyoprotectants, thickening agents, pH adjusting agents,
and inert gases.

[60101] Suitable aqueous vehicles include, but are not limited to, water, saline,
physiclogical salinc or phosphate buffered saline (PBS), sodium chloride injection, Ringers
injection, isotonic dextrose injection, sterile water injection, dextrose and lactated Ringers
injection. Non-aqueous vehicles include, but are not limited to, fixed oils of vegetable

origin, castor oil, corn oil, cottonseed oil, olive oil, peanut oil, peppermint oil, safflower oil,
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dosage forns that are suitable for parenteral adm nistration,

i ncl udi ng sol uti ons, suspensions, emulsions, mcelles, |iposones,

m cr ospher@®2009gd&dyst ens, and solid fornms suitabl e forPCITIBRB/OFISE3Or
suspensions in liquid prior to injection. Such dosage fornms can be
prepared according to conventional nmethods known to those skilled in
the art of phAABGE LG 62?1‘1'0115 dedRe RutddSR BotaiRESTls énated QoyPehRdIL EnNd
Practice of Phannac yb ra%? ﬁ%@OOlOO%The h%mgeutl ca}%gcorrpom tions
i nt ended formﬁ‘aP@‘r?P@P&Tgbé‘E %P%Q%%Ft#%a%ya]mﬁﬁqd@élevﬁﬁ% gjfcilifgpyedicles

phar maceut i cakhue, @ﬁﬁh@@ﬁcﬁ\lﬁhﬁe@@r &hRBS 1,@rbqtaﬂem,mqemtp%1yefhPehéJ§iydw@ dut
not limted to, aqueous vehicl es, water-mscible veh

non- aqueous RIS 2lyseh30Prrrdrobictiyieng;eitos 46D, pronyisar gxeqlvdycerydV-nst

the growth Ofnefiyics &Qfo@@éﬁé&%eth?k@é@dnhhez@ﬁcﬁdm@t@%lk'ﬂfo&id&y enhancers,
i sotonic agents, buffer] nfg agents, antioxidants, |ocal anest het i CSs,
c

suspendi ng afd! 021 s per SiglezgEMicEoblahaaents ApPrEICTRHTRS dichair.hyt apatidigted fo,
conpl exi ng agRRsIs, creSI RSBkl NEns axak}ek %Blbfwutﬁigﬁ? Hhedhyl a{a/ﬁ%a%ect ants,
| yoprotectants, thickening agent S, Lustl ng agents I nert

gases. [0010Mjdsuvbepies. imanib wnl#emegc lpiaqey brenzet honiume, pldors: mpthyl; 4nd

to, water, SgbhflParabi¥Sn@kaGikaalk. S@labRSsoRnicRBaRPRal&, Butlfeloe fnddl bhne
(PBS), SOdI um chloride | njection, Ringers injection, isotonic

dextrose i nj ¥dibtRlorde.lycran. wed dextrpss) Suiablsbullgangaegiemaluee. Pueroiosd
Ringers i nj efhit@no, phosphad HaPuiSaty, Sditahie tntloRighHeSe thBLH asAERriRQthelcinN t ed
to, fixed oils of ve‘getabl e origin, castor oil, corn oil, cot t onseed
oi |, olive offfludipgBistifitegny wdﬁ@bﬁeﬁWﬁféw oPyitablg Jgcpl sggualetip includegiay gregot
oi |, soybeanigitdd to JsHaRO BREb @ MEISTiANE SusPéddhg - dhe{aﬁl%@%%egb SeHRSAR
oi |, and mediumchain, tri gl ycerides of coconut oil, al m seed

oi | . Wat er - nisebse Borgignipelpding M&lméooxmthﬂ?eélu%ahyﬂiomread msthylcellulose,
et hanol , 1, 3aﬂ€%@ﬂﬁ§l 8ﬂmhdlahé] Lﬂuﬂal:ﬂ@&rﬁﬁ&f}')‘dg%?&ltﬂin&'l‘é@ thé<8 dBkcribed herein,
ponetherne al g 0 pol yet hyl ene gl'ycol 400), propylene

gl ycol , gl ycBFip# ng Rﬁ’é‘t’%’ﬁ’-ﬁy Sue) Ot eRkRIrate] PREEPGY &k%@t Wi mopgpipate 80,
di met hy| sul fﬁiﬁ'tﬁ'&hanbﬁ&i&%]c%’%' Sakdbe s@tﬁﬂektgﬂlr%r d??h@dtm@ggeﬂ%ssinc@ﬁde but are not

pr eservatives include, but are not Iimt henol s, cresol S,

mercurials, BeKEYP ERTAoRsitablent sivtng agrals mch‘@?sﬂ’w argy R} LipHitgh{py sodium

phydr oxy benzl%fdﬂﬁudet RidFRARBS&hoid, laerrtzatck@;m 14N G Bl OB hitkSle BRPREhHARKYM
chl oride, nethyl- and propyl-parabens, and sorbic acid. Sujtable

i sotoni ¢ agelit¥ds Rt 1“1313?‘1 tr et pgleding dphasaelpdrtentdri de,

glycerin, angcpextfiQs ro@pwpablbe@a-amohe&mmgulﬁeg@@regmt.mi HRdeitt, afd ©
not lim ted %“%P phosphat e and citrate, 4 abl e antioxidants are

those as des et gr Tebetr-cyelagexin WJ%QH p CyRexa henesd EUm

net abi sul fi t @o13ypi t abirge mﬁﬁdcaaiaas:ba shtfolis ¢lﬁclhé&1ere11bﬁay B¢ Rrrted for
limted to, grocal ne hy rochl oride. Suitapble suspendin

nd
di spersi ng ay¥Ht ¥ miple fesage aégmaee&w g Siele dpsige fomwfamnﬁ@reewﬁ@mm

car boxymet hyld £dpguléps eial, by Hyenyn Pm)ﬁult dmge Shrbib @58 rmAéns must contain
pol yvi nyl pyrrolidone. Suitabl e emul SII’H%’I agents include those

descri bed heteiHMIGohial agrnhe) bReisrinsilict C§W5‘Ptfa§ﬂnsnf%@a‘§ﬂfeﬁ‘tl e,

pol yoxyet hyl Rhgule@hbinuaibe soAROIs&aéwn & prabehdlif ingkRanol an ne ol eate.
Sui t abl e sequesterl ng. or chel ating agents include, but are not

linited to EOHI4I sui t BN eppPAmeisths Pyragseicsl coMepsitiags ans provides aysedy-

limted to, gagdéstenibyshitxs. dle,anaﬁéirea%ﬁlﬂéﬁtCth@ﬁ{a@lnac@lhtkﬁu GmP6dithns aad
| actic acid. Suitable conpl §X| ng agents include, but are not |imted

to, cycl odex®PYifd asisigeledar 1o4iola Hipavcis,nsludingdyenhilizedpqvaicrsand Awedsrmic

hydr oxypr ODYt'ablbl@tt@b@fsé@&@ﬂt@iéH with 2 vERILIE pRoHY LRt Imeyet Bjifer exibddASX thd N,
and sul f obut yl et her . 7- bet a- cycl odextrin (CAPTISOL(r), CyDex, Lenexa,

KS) . [001031%@65%&0#&8@3%1%? a1g BAYIISH £ T6HY- PSR AIURISIBRPEPH- FhYEtbe

formul at ed fobthsi HEHcRINRAL, MlphiRlageudles moai@tahsmréﬁrsaﬁéd% stelQirBin Al
dosage fornul ati ons, are packaged in_an anpule, a vial, or a syringe.
products to be reconstituted With a vehicle prior to use. In still another embodiment, the

pharmaceutical compositions are provided as ready-to-use sterile emulsions.
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i mredi ate or nodified rel ease dosage forns, including del ayed-,

sust ai ned, pul sed-, controlled, targeted-, and programmed-rel ease
forms. [O00&OGhiaszhar maceuti cal conpositions may be fargmasadoeds:ess a
suspension, solid, sem-solid, or thixotropic liquid, for

adm nistration as an inplanted depot. In one enbodinent, the

phar maceut i c npos L I I [ lid
i nner matrix, V\ﬁ? ch i ISTB és%m‘ ?%%%g %ilctgglp %ﬁfogh&g%dgdo%%ﬁ%%s}%%}#ﬁuﬁeé% hat
i s insol ubl elnllmﬁdhﬁdﬁjgr niddified selénae dashdedivgnst ineludiog dakeyei-negpseticdpulseds, t he
phar maceutic 0 j [ [ 00107] Sui t abl e i nner
matrixes i nc]?[J gﬁégg@?e{e?ﬁy réb%g@?% %F‘ei& po ybutyl met hacryl at e,

pl asticized B0146pl asffhtplmenla%micyl\mmydm@tmn@maﬂbq fophdsted @Slazsed)enwdmmlid,
pl astici zed . r r, | yi sQprene,
Dol 31 sobut yl St ERGE AR Mol BBl bR B0 JB0T ST
copol yners, @nlquamme thethberageutipd Icqrdpqmipwprs‘hd@ﬁanesare giscrse® mea solid inner
carbonate co i :

cators of achainrios SEHRRRA YR oG TS pHEn PRl BLARSY B by

pol yvi nyl al cﬂlhd\i‘: but altmivsgheomgvd ingikdicht pratht pledongcehijedt imppedony diffusé thydugh.
acetate. [00 uita ! i gg% I ude

pol yet hyl enefbgﬁ]ﬁyproglf/ efr% ﬁlﬁé?ﬁ%éﬁﬁél%% p e%hgggeghﬁgﬁg%#érs,

et hyl ene/ et hydlytatyiméthaceylgapidsinesd or unpldsiidizad @blyvinylcldomdeaplesticopbhyorer s,

ilicone rub o
ilhl Iori nat eg %%Itl%fé%(ﬁ&l%enﬁ E@%éb\/t;ﬂrl\lt?)ﬁaﬁﬂ%ﬁug[;& @?ﬁ%ﬁ h%’g&?%obu c%%nceﬂ ymers
with vinyl aptéylartdélew|pn1g/lethrielweetbﬂbr@rmm@cetetehwoenmrraﬂldiccmemtgbjoblene

i onomer poly DY,
rubbers, et h@cflene 51} ?Mé? ml{%gt}\eactg%gg %%Lly{:nlé{gqydmﬁﬂjlg PLngIFlth quH 43
acet at e/ vi nyhydsdgcly hﬁtbtetraewfwotr}'ﬁmd mqhﬂstwélp heifl.enkdgon, gydsolinket helsrahylalcohol,
copol ymer e pharnmaceuti cal
conposi ti ong‘mg}g"\% ﬁﬁﬂgdﬁ%ﬁ%ﬂn@%@xﬁiﬁ’ﬂol m ngg%tée@ed topically to the
skin, orificH8108r nuBetsble olitvepelppérwahendumeninsiudealysthyleas palyerpylene,
herein, i ncl r,
opht hal i c, %ﬁﬁ @P@&@l??&%@b&{smﬁ}l&% e'thgfécqllétgtccﬁ)%ﬁ' \l:th%ll—:r{y\ru%/?a%gtgf@
respiratory, capplymers cilidoneciirbars, pplyditriethyl sdpmm@qo"pm@e pﬁmm@m@w@ied al

conposi ti onsgug%%aéhe?‘ggmpgfn?kﬂ oBY v cﬂl%&%og&lﬁﬂeﬂs@ R %?t@@%ﬂﬁfd%

that are sui a adm strati a or syst'emc

ef fect, i ncl ddpridg, athmldng amimomwleupmmpolmlm@nmrmhﬁm!a@ @aﬁsvbbgel S,
hydrogel's, olLptiRstgrin Hi8BLL, A6: % %9%%%?&0?&1%?@'1 set e{n%(/'virn b ac!etQtE}vﬂlg

suspensi ons, 'tinctures, pastesg aero rrigat
sprays, suppﬁgthbtﬁlipels’mebamﬁ@é@e/me'imﬁh@ak@n@lxmeﬂ he topi cal

formul ation of the phar %ﬁ]ﬁ ;}mﬁﬁi‘msﬁ%ﬂ@@s' tions provided herein may

al so conprise |iposones, m cr ospheres, nanosystens, and
m xtures thel08b#9] [ooillenjlphmcﬁfﬁ@elwme@ﬁlﬂoys m@@mwlmmezabe adorigistemd

exci pi ents s }g&ﬁﬂ)t@tﬁe%ﬁm“&ﬁhlﬁ‘om 3:,$ Olﬁfe? ica ‘fhﬁxﬁﬁiltﬂa'hbxf’l%é%ﬁﬂé’ﬂeﬁleiqclude

herei n incl ud but are not ueous ve
wat er - m sci bligraydehna eajuctivoh inigeanrgs uvrélmlédremhth@lnm, piisutsbitansdanpaht s

or preservatjNgs, a6 ﬂéﬁleltah?cngag%}%,%ngfrecglﬁd'fugfﬁ&?a@iﬁﬂs”51 stabilizers,

sol ubi l'ity enhahcérs, i'sotonic . __ ring agents, _
ant i oxi dant s[00118¢ al aﬁb@mﬁ#@nacwwal@g@p@m}mmad@i Igrespmesbaigrrageter iv any

wetting or e&Héég%'fBﬁ’ﬂs’?Qat%%%ﬁﬁa%}e Hﬁka‘?é&rﬂlﬂlsﬁ-&{%ﬂ?& 1oc%F8}‘é§§ér§‘r Ef166t,07

chel ating agents, penetration en cers, cryopretectan
| yopr ot ect anngludingproilsipnsnepletigon Sespersiots, icreems. sgladwdrogels, ointments, dusting

powders, dressings, elixirs, lotions, suspensions, tinctures, pastes, foams, films, acrosols,
irrigations, sprays, suppositorics, bandages, dermal patches. The topical formulation of the
pharmaceutical compositions provided herein may also comprise liposomes, micelles,
microspheres, nanosystems, and mixtures thereof.

[00111] Pharmaceutically acceptable carriers and excipients suitabie for use in the
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[ 00112] The pharnmaceuti cal conpositions nmay al so be adm ni stered
topically by el ectroporation, iontophoresis, phonophoresis,

sonophor eswe 2amh44d1cr oneedl e or needl e-free injection, KMUIB2@®8/053383
PONDERJECTTm (Chiron Corp., Eneryville, CA), and Bl QIECTI m ( Bi o] ect
Medi cal Technol ogies Inc., Tualatin, OR). [00113] The pharmaceuti cal
conposi ti ons;p.of ﬂﬁﬂa £ v

oi nt nent s, ctroggrrs% o Séﬁb‘ng reﬁ@flgﬁc%l %@%nr{opl\l/%{qe% {)C& &i%lﬁ% <hi les

ol eagi nous owamy@r%@bzr%mﬁle&aa@emuewﬁo’bludpsngltgru@hbla@gtra&@ prﬂsermtmemwmdt
ard, olive flroufibi A8 50 hifs SLda ke
enul si fiable o roabsor ltﬁ)or%q%ggbégmﬁs%é wﬁ{”ﬁ@ér gB%em%‘%%‘gt éern at umpﬂlg
hydr oxyst ear ﬁmn@mnﬁ@tl@ntsah@hl anﬁﬁﬂndtmwsneaﬁw and; dispersing agentsowettvgeorbases,
such as hydr i LRt B i udi ng
2ol yet hyl enct oy Sufe o R Sl AE ittt PAOHREL o B8 SenalllG |

ei t her wat er et ﬂc@rbl cryaprctastsulyproiastanss, ﬂmldenlnmmwdn(i@eﬂ\gﬁ%erml si ons,
i ncl udi ng ce Mllcohqh el mYZel-T VAR ric
acid (see, em![ nzgt on: e Scal&gtgl%el %ﬁggﬁﬁoggﬁgs%¢%@é¢1%8€£9m§ ).
These vehi cl dsctaperaiéarol OhioehﬂreSbuphOQMrealb,l spnopbereiis evdanfciondedla ooﬁeedle free

ant i oxi dants a b

oLt wat or "B erR RS EOMHRTEC T e b b e B HIE T BABIBRL LR,
and contain %Oléﬂ?tll\/lqdhals@ch@@g@ﬁﬁn%ﬂmlemn O&)d an aqueous phase. The
oi | phase |s cal LDEs : b l:
conprised of 0gielf3?ol at Erﬁng%%\gﬁ ce#tf%%l%&&!mtmﬁ?ﬁ;%ggﬁﬂgegﬁ‘ce b gﬁaé:dt 1éﬁlreyl
al cohol . Theforgueliimpriaseams yad ge}b Salit@lﬂwgthnenb\tehn@eelsbéfr ¢lkagincexereeds
the of L Phasgdrteh Wil iRflind SORLAL, pGABHEALS R oA LBl sccd 1 and

enul sifier inm a cream Ion ma a nonionic, ahio
cationic, orothersilatvéite @ewwﬁab{mimsm asers gick @S’h)'slcﬂphléic
suspensi on- tyé?l%la%thﬁﬁgﬁxys hlﬂg uﬁﬁt@%ﬁg l'oﬁs E\? n}v@tero eglg{‘r'ilb basges, such as
macr onol ecul es di st’ri but stant’i a y uni y throughout the
liquid carri b)rdropsmctoaﬁh@lt,g'edtqrrbﬁlgblag@nn@t baved, umb!dmgogls@thyimcglsaglbyf ic
aci d pol ymer &he3 -
hydr ophi 1 i c %lﬁ%@??@tﬁgﬁ%ﬁ@?%ﬁ onc'f) p%g%ée?%gie? d‘hﬁl emTRHROR A
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ophthalmcally in the fornms of solutions, suspensions, ointnents,
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[00120] Solutions or suspensions for use in a pressurized container, pump, spray,
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[ 00125] Exanpl es of nodified rel ease include, but are not limted to,
t hose descri bed in U S Pat. Nos.: 3,845,770; 3,916,899; 3,536, 809;
3,598, 123; W2 8¥894481Y. 5 674, 533; 5,059, 595; 5,591, 767; BECT{BN08/A33883
5,073,543; 5,639,476; 5, 354,556; 5,639,480; 5, 733,566; 5,739, 108;
5, 891, 474; 5, 922, 356;

atomizer, or nebulizer may be formulated to contain ethanol, aqueous ethanol, or a suitable

alternative agent for dispersing, solubilizing, or extending release of the active ingredient
provided herein, a propellant as solvent; and/or a surfactant, such as sorbitan tricleate, oleic
acid, or an oligolactic acid.
[00121] The pharmaceutical compositions pravided herein may be micronized to a
size suitable for delivery by inhalation, such as 50 micrometers or less, or 10 micrometers or
less. Particles of such sizes may be prepared using a comminuting method known to those
skilled in the art, such as spiral jet milling, fluid bed jet milling, supercritical fluid
processing to form nanoparticles, high pressure homogenization, or spray drying.
[00122] Capsules, blisters and cartridges for use in an inhaler or insufflator may be
formulated to contain a powder mix of the pharmaceutical compositions provided herein; a
suitable powder base, such as lactose or starch; and a performance modifier, such as /-
leucine, mannitol, or magnesium stearate. The lactose may be anhydrous or in the form of
the monohydrate. Other suitable excipients include dextran, glucose, maltose, sorbitol,
xylitol, fructose, sucrose, and trehalose. The pharmaceutical compositions provided herein
for inhaled/intranasal administration may further comprise a suitable flavor, such as
menthol and levomenthol, or sweeteners, such as saccharin or saccharin sodium.
[00123] The pharmaceutical compositions provided herein for topical administration
may be formulated to be immediate release or modified release, including delayed-,
sustained-, pulsed-, controlled-, targeted, and programmed release.

D. Modified Release
[00124) The pharmaceutical compositions provided herein may be formulated as a
modified release dosage form. As used herein, the term “modified release” refers to a
dosage form in which the rate or place of release of the active ingredient(s) is different from
that of an immediate dosage form when administered by the same route. Modified release
dosage forms include delayed-, extended-, prolonged-, sustained-, pulsatile- or pulsed-,
controlled-, accelerated- and fast-, targeted-, programmed-release, and gastric retention
dosage forms. The pharmaceutical compositions in modified release dosage forms can be
prepared using a varicty of modified release devices and methods known to those skilled in
the art, including, but not limited to, matrix controlled release devices, osmotic controlled
release devices, multiparticulate controlled release devices, ion-exchange resins, enteric
coatings, multilaycred coatings, microsphercs, Hiposomes, and combinations thercof. The
release rate of the active ingredient(s) can also be modified by varying the particle sizes and
polymorphorism of the active ingredient(s).

[00125] Examples of modified release include, but are not limited to, those described
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5,972, 891; 5,980,945; 5,993, 855; 6,045,830; 6,087,324; 6,113, 943;
6, 197, 350; 6, 248, 363; 6, 264, 970; 6, 267, 981; 6, 376, 461; 6, 419, 961,
6, 589, 548; woap®134:358; and 6, 699, 500. PCT/TB2008/053883

in U.S. Pat. Nos.: 3,845,770; 3,916,899, 3,536,809, 3,598,123, 4,008,719; 5,674,533
5,059,595; 5,591,767, 5,120,548; 5,073,543; 5,639,476; 5,354,556; 5,639,480, 5,733,566,
5,739,108; 5,891,474; 5,922,356; 5,972,891; 5,980,945; 5,993,855; 6,045,830 6,087,324,
6,113,943; 6,197,350; 6,248,363, 6,264,970; 6,267,981; 6,376,461; 6,419,961, 6,589,548,
6,613,358; and 6,699,500.

1. Matrix Controlled Release Devices
[00126] The pharmaceutical compositions provided herein in a modified release
dosage form may be fabricated using a matrix controlled release device known to those
skilled in the art (see, Takada et al in “Encyclopedia of Controlled Drug Delivery,” Vol. 2,
Mathiowitz ed., Wiley, 1999),
[00127] In one embodiment, the pharmaceutical compositions provided herein in a
modified release dosage form is formulated using an erodible matrix device, which is water-
swellable, erodible, or soluble polymers, including synthetic polymers, and naturally
occurring polymers and derivatives, such as polysaccharides and proteins.
[00128] Materials useful in forming an erodible matrix include, but are not limited to,
chitin, chitosan, dextran, and pullulan; gum agar, gum arabic, gum karaya, locust bean gum,
gum tragacanth, carrageenans, gum ghatti, guar gum, xanthan gum, and scleroglucan;
starches, such as dextrin and maltodextrin; hydrophilic colloids, such as pectin,
phosphatides, such as lecithin; alginates; propylene glycol alginate; gelatin; collagen; and
cellulosics, such as ethyl cellulose (EC), methylethyl cellulose (MEC), carboxymethyl
cellulose (CMC), CMEC, hydroxyethyl cellulose (HEC), hydroxypropyl cellulose (HPC),
cellulose acetate (CA), cellulose propionate (CP), cellulose butyrate (CB), cellulose acetate
butyrate (CAB), CAP, CAT, hydroxypropyl methyl cellulose (HPMC), HPMCP, HPMCAS,
hydroxypropyl methyl cellulose acetate trimellitate (HPMCAT), and ethylhydroxy
ethylcellulose (EHEC); polyvinyl pyirolidone; polyvinyl alcohol; polyvinyl acetate;
glycerol fatty acid esters; polyacrylamide; polyacrylic acid; copolymers of ethacrylic acid or
methacrylic acid (EUDRAGIT”, Rohm America, Inc., Piscataway, NJ); poly(2-
hydroxyethyl-methacrylate); polylactides; copolymers of L-glutamic acid and ethyl-L-
glutamate; degradable lactic acid-glycolic acid copelymers; poly-D-(-)-3-hydroxybutyric
acid; and other acrylic acid derivatives, such as homopolymers and copolymers of
butylmethacrylate, methylmethacrylate, ethylmethacrylate, ethylacrylate, (2-
dimethylaminocthyl)mcthacrylate, and (trimethylaminocthyl)methacrylate chloride.
[00129] In another embodiment, the pharmaceutical compositions are formulated
with a non-erodible matrix device. The active ingredient(s) is dissolved or dispersed in an

inert matrix and is released primarily by diffusion through the inert matrix once
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raf f nose, sorbitol, sucrose, trehal ose, and xylit I c aclds,

such as ascobay @pighithe adianineicdicaits) i, inifiglhyedeliveredfram the |dt3&aEﬁcf0§m Hor
mal ei ¢ aci d, eﬁ@lﬁl@cén@o ﬁ’fﬁ)’ugsufg% rQECasdtintlog AR HY @ PPSHafna, BEGLS BEAGH Be used

glutamic acid, p-tolunesulfonic acid, succinic acid, and tartaric

aci d; urea; @W@Vﬂﬁ%&wéshwew@%s the Giest SBIPlesAfheurs oAty pefduet the dasisert
di ssol uti on maiaﬁe%nsr@fyecb%n@gm&faw%dt&nmuw%qb% o@%r&ﬁé%&, ¥mbfieroact i ve

ingredient(s) is init | y"delivered fromthe dosage form For
exanpl e, anoman@%h%%laweveé%hera@ummm@g@mc@szégpverma*tm;led peind of

DE) can be uggd heniP&RY indechiash Ecu@lf%dsj N?Jlééséii% gdagam@m r 1{1&% tl%qa‘d‘[?)luﬁ off
hours to pronptly produce the deésired herapeutic effect

gradual | y an@e adiye inWW?t@OQE@énéﬁxqﬁ@ remai ni ng amount to naintain
the desired gyl of fi‘ﬁl@é’o"f’@ﬁw 4% ﬂélu&raqpihé’ lreﬁ‘ﬁty'oq:‘ oA &&Eﬁ%%d é§1erssas

extended period of time. In this case, the active Ingredi ent

rel eased at 4seribedheraingo %v@anceﬁle@éﬁoméceaﬁﬁwmpsaép forher Bquemee Sta ility or

i ngr edi ent ”?B&Qd%g zed and excreted. [00136] The core may al so include
a wide varie f other excipients and carriers as described herein
to enhance tWﬁlfﬁérfor Maiveials giciil freforpisa dhe stwipammseble mepbanoineudst vabiptsi t y
or processi ng, dk QP MakfIsl ahés 5&@&%& Polge%fe@ M&hﬁos?@dpnpﬁfvg?ﬁpcla?e

menbr ane i nclude various grades of et hers
water-permeable and water insoluble at phys1ologlcally relevant pHs, or are suscept1ble to

being rendered water-insoluble by chemical alteration, such as crosslinking, Examples of
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sui tabl e polynmers useful in formng the coating, include plasticized,
unpl astici zed, and reinforced cellul ose acetate (CA), cellul ose

di acet at e, woebéno4eae tri acetate, CA propionate, cell ul aga/mBRdos/a33853
cellul ose acetate butyrate (CAB), CA ethyl carbamate, CAP, CA nethyl
carbamat e, CA succinate, cellulose acetate trinellitate (CAT), CA

di met hyl am n o hyl
oxal ot o, Ca ARG PéiGmpr et M logld “@’Bﬁ*sm PR GAR Bl ficieeh o

sul fonat e, atsinforgeseacnlese aafFWPﬁé‘B @qllu sedizeiate, @éltlbsegnmaw, gédarepimate,
beta &can tr cegg@ t

| ocust bean %%E]Bgﬁﬁlﬁ?%i glgl%gqgtmhgﬁgﬁggﬁﬂg g%e Eﬁbm{ﬂ&’ éﬁﬁ @é’%&&gl
PEG PPG copocaybmraﬁe,. Cﬁvmcma@ccellm@ aceve trinapliEate (mecwlamm@e,
HPMCAT, poly i e

and esters s LurnRe OF pgupalhR ARFoRRLY CATMARELNhE, bl
chitosan, cosuliagin CAgeloduenasuligoste apd asrtate, dmloyfemflh@tage, bmglygeml dfzejﬁe@etd
pol yet her sul ég&ﬁ%acgﬁieya%ktﬁfd dm‘f@:ﬁﬁyyc'e@%l m{a@eltdtgﬁq%cilgtq%eévén c?r§>¥1

and et hers, atural waxes syntheti c waxes

menbr ane myctwlw-‘b@’lﬁeﬁwdli@)dﬁéb PRGRESBIO cenetymees BY BrEC, \HPé?r, éMC t he
pores are supgfgh t MEST, t

aqueous nedi Em bubbgrdemglrdryeg‘g ep*tégH?vat er g&g%%ﬁ‘gs%gs %@Ie(%tg[gépy%&% S
Pat. No. 5, 79183t11a119/110)$9@haMietsghd)mpelymts theatod stapelp daxtrpre depdrb [ckitosan,

menbr ane are .

pol yal kenes, CJ;[)% ye h?lt?l‘ene ﬁﬁ%g%’?’%éﬂﬁ* %&%‘Hg}egtpgg r %1?% lggjrn %é?‘ﬂ{ﬂ ene.”
pol yacrylic aﬂY\dn}dléaﬂld@mJDWle cprolsyed ¢hers ndtp@l ywrsafdmaslthetlc waxes.

pol yethersul [, POSYSEYERARS meBGkIhWsoR1d i8R pndBR il patbi I ne
fluoride, polyvinyl esters an ers tura 8 yntbhetl C
waxes. [ 00139fmbrangahirgarile mmbtd(eg)lba@qmtwlheﬁlbé rvvntbergmwﬁlaee nobwbited e theay
be formed po

port (%) ey a1y BatpAtuRie PEERAN Blad v RS uisbi ] 03 ppad ¥55 110,
wat er - sol ubl Buchdiy&pphebicdnt waterraperpeanashle snermhiane et typinally enmpoedidie
menbr ane ove r elivery ports
may be for ne%yd?dl;)r}l ?ﬁgﬁég%rg%rlb %ghlf)gr]%%%&eg& I%lyeltﬂhfﬁgcﬂoyg 1(;ieas nmetric
menbr ane coapqlﬁgtgaﬂ@ﬁrogmemeyyém%@ peig deriviative), pelycthas. pom@lfonss,elz 059
and 5, 698, 22 AdTRH

rel eased andlq)tl e&%@gggﬁ %yg?geaé:san su%g th £aﬁndte% gaﬁﬁ%ﬁ&éﬁe ﬂ&?ﬁggg%\gﬁg@tsﬁrs
t hi ckness antrdgdieastatyalofaxes andsenihgisrrisesl e rrenbrane the conposition
of the core, ogfh t Ne HUITRGTery SoFE) onBhePRRIhBR n%fmbm@nfagbé Y& post-

ports. [0014&] The phar maceutl al ‘conpositions in an osno

control | ed- r @lebegly edecel erdpsst driling Relivey perdmndysdsodd dirmed inesitu by
convent | onal 6 flaGlsr IdicHssan: mgmh%fﬁ; Riphf e AREELRAL] SigEnCe or
processing of the formulation. [0O The osnotic cont ed-rel ease
dosage f or nsMEAPraRROVEY @pat#e@aﬂ@m@ébecﬁorﬁg Tx additénmy dakiv ¢rp peits whqu@r@edﬁdnng
t echni ques kEHaﬁﬁLtﬁcheLJ‘%Slﬁ t@@a&éo@%ﬁﬂh%@}ﬁﬁrd&%ﬁl B@fﬂl@@hgmsd&- b&in
Sci ence and Practice of Pharnacy, "supra; Santus an& Baker

Control | ed REISeBdeNasoh§12,0595nd 159481220Verna etal ., Drug Devel oprrent and

| ndustri al PMIJ@?CY 2@Qeotota?ﬁn&%ﬁof%ﬁ@act&@h&@d@&t(ﬁ}eleasetl anaqq-lg I’e‘iéﬁgej A4 can

Rel ease 2002, 79, 27). [00143] 1 n certain enbodi nents,
phar maceut i c%llef%Wébe mp@ratedyvia i dhicknese ped prrepits of Ge mlm@éﬂb@nmane
control | ed-r gk easesHes 88he LRE,Thd %P@h&hbe?%%rdnﬁ%sﬁ’dh A RSOt C

menbrane that coats a core corrpr|S| ng the active ingre |e (s) and
ot her phar nal®81dli cal | Yhepheeprcaice cempospioahingn ogaetic @tsllemleasmsage

5,612, 059 anﬁn%a?@%e%%pﬁse éﬁla%oMorﬁ@ﬂ{oﬁlﬁll elxﬁgleﬁt?!ase SGibEPRAGE tf Or B

can be prepared atcording to conventional methods an techni ques
known to thoremeRipFilesghangs o prcesping off thefoguletipndi r ect conpression, dry

granul ati on, (g¢pky) 9" aNhAdshidRe cRBA-HieRe A08bé RAmIBHAR Hrepared according to

conventional methods and techniques known to those skilled in the art (see, Remington: The -

Science and Practice of Pharmacy, supra; Santus and Baker, J. Controlled Release 1995,
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[00144]In certain enbodi nent, the pharmaceutical conpositions

provi ded herein are fornul ated as ESC control | ed-rel ease dosage form
whi ch conpwbse®/mssiosnoti ¢ nmenbrane that coats a core campBR®BNGsishe
active ingredient(s), hydroxylethyl cellulose, and other
pharmaceutically acceptable excipients. 3. Miltiparticulate

Control | ed Rel gagevheui£aS tf ééb'éio;mtamnm%wmla 605 9508

provided herei'n in a nodified rel ease osa%s orm may be Tabrlcated
as a nul ti paVemeast ali.é. @@Wﬁ@fﬂ?ffé@s?%‘méafé’e'?-@ i ce, which conprises a

nultiplicity ()@itlﬂart ' ‘fﬂ&aﬁamgﬁlﬁ&ﬂﬁl%s i h%dk&lh&l c&ﬂﬂg?ﬂaﬂs rSﬁagdqu%H{[
10 gmto about mm about 50 gmto about 2.5 out 100

gmto | mmi %reé?@#bteéras ABlJctentigliedirglease d@egeafp@swmylcb@pma@ dsymmbgic
processes Knowdie nfeBRGe Hl JOL d cbd cb sﬂlrgtthe acpfé lugaemgm énd%mér

dry-granul at1 on, extrusion/spheroniz er-conp c I on,
mel t - congeal phﬁgnacawwalhvyacgmtﬁ%@@ammﬁgseséé& Rep Nos 3, 6%9 dﬁ@WCé%E)%V%IS

Mul tiparti CU’!FI?Q}QM@' Bhtrdieligided do\éfgre rn%ﬁrﬂ?el pr%i%lﬁ%ﬁci?rcﬁ@ggté ggrﬂzlgﬁitwnal

Phar maceuti cal Pelletization echno ov; Marc

[ 00146] Ot her methedspiné fekniguss kiwosarte e shtled inrtherery inséndivigalirae dompresvion vy
phar maceut i C?Axmﬁﬂﬁﬂ%éttgl'agﬁ‘ﬁn&noarﬁl'addlé Ebaﬂﬁé’ﬁ@rﬁéd ng and formng the

mul tiparticul ates The resul tin ticles may thensel ves constitute
the nul ti par W0l at e Hesertaia capo ?ﬂtsbtbe pleamasgutisyl opmippsiinss piovided karen prg

nmaterials, Sfﬁﬁﬂul@éd SRS éoﬁtr&@d%@i@&@ dos‘ﬁgct li%fm W(!hl c%p%ﬁse];‘ gl?g%moﬁc menbrane

wat er - sol uble polymers. The nmultiparti at’es can
processed asthat coaps aore comprisingghy @tlve ingredignteh hpdrondsthyl eelipls@eadiqthehe

phar maceutic anﬁ&gﬁg@l&&g&ﬁg&gﬁé% herein may al so be fornulated to
be targeted to a particular tissue, receptor, or other area of the

body of the subj ect to be 1rMalfl@Grtlcllhtﬁl@@fr@leqlprwrﬁﬂlcw eseal ed

erythrocyte-poppg ant 'Ti?é)%ién%@ﬁfial%ﬁlg%ﬂf&ﬂs %&S%H%elﬁﬁﬁafﬂ%cﬁéed'r%és&'de
but are not ed 52;: 6,274,5

6, 271, 359; 64@%,@@111&3@61@@1%5 es Muiparacuite @nrollpdzeigase deviplvhids;
comprises a multiplicity of particles, granules, or pellets, ranging from about 10 um to
about 3 mm, about 50 pm to about 2.5 mm, or from about 100 um to 1 mm in diameter.
Such multiparticulates may be made by the processes know to those skilled in the art,
including wet-and dry-granulation, extrusion/spheronization, roller-compaction, melt-
congealing, and by spray-coating seed cores. See, for example, Multiparticulate Oral Drug
Delivery; Marcel Dekker: 1994; and Pharmaceutical Pelletization Technology, Marcel
Dekker: 1989,

[00146] Other excipients as described herein may be blended with the pharmaceutical
compositions to aid in processing and forming the multiparticulates. The resuiting particles
may themselves constitute the multiparticulate device or may be coated by various film-
forming materials, such as enteric polymers, water-swellable, and water-soluble polymers.
The multiparticulates can be further processed as a capsule or a tablet.

4, Targeted Delivery
[00147] The pharmaceutical compositions provided herein may also be formulated to
be targeted to a particular tissue, receptor, or other area of the body of the subject to be
treatcd, including liposome-, rescaled crythrocyte-, and antibody-based delivery systems.
Examples include, but are not limited to, U.S. Pat. Nos. 6,316,652; 6,274,552; 6,271,359,
6,253,872; 6,139,865; 6,131,570; 6,120,751; 6,071,495, 6,060,082; 6,048,736; 6,039,975,
6,004,534; 5,985,307, 5,972,366; 5,900,252, 5,840,674, 5,759,542; and 5,709,874,
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6, 060, 082; 6, 048, 736; 6,039, 975; 6, 004, 534; 5,985, 307; 5,972, 366;
5,900, 252; 5, 840, 674; 5,759,542; and 5, 709,874. 4.3.1 ARTICLES OF
MANUFACTUREO 2p@®348] The conpounds or pharnmaceuti cal | y audape@bhissss
derivatives can be packaged as articles of nmanufacture containing
packagi ng material, a conpound or pharnmaceutically acceptable

derivative thereof providegserghrficiii OF MANURRETURE tr eat nent,
prevention or amelioration of one or nore synptons associated with

CCR9 activitf0148hd a TEpeImperids of phifeaspwisallshageeriahle d@BY?ﬁ‘H%ﬁfGn B¢ packaged
phar maceut i cal i1 A6E fRfnERInGe A8fdiMAL ptRagidaR R a1, I&oﬁﬁ&ﬂ %hdﬁﬁﬁ:@l}tﬁﬁﬁl
prevention or anelioration of one or rmrehﬁ% npt ons recept or
nedi at ed di s&sgdable Jerjpative therref previded hegeiny pvhigh it iy S&‘éf%Fféa“ﬁFfﬁwfﬂ@H“%é’Fel n
contai n packagifaeibRbedne 3} SoreR ?ﬁiﬁaﬁih Qﬁoaaéae&l&}@t@Ré Q!tw %nd Qlagé%@gl ng
pharmaceutical  products are we known to those of ski in the art.
See, e.g., Undicatpshatthe quppouns ospharmecputiasllyapeepiapge @ﬂﬂa@e@@m}@z&d for
Exanpl es of ROERGR GeM iR or %&i&%’oﬂgf&@o?ﬁb@ ?tefik BECCRPKEe it SneliRfed
limted to, blister packs, bottles, tubes, ers, punps, bags,
vial's, cont afiffases, syringes, bottles and any packagi ng materi al

sui tabl e for (091488 | ect ehk jrgélgg—ﬂf%ah%ctﬁ’t@%rd\%@ﬂfg@g AR pRkaging materlals
adnmi ni stratlon and treatnent. A w de array o f or nul aPIOHS

conpounds anBrekisifzgBateriabyer yse eiwaa@mg@hwceaﬂ@l PodednEe at:lé%rwwn to those
4.4 EVALUAT! 60N elirAGH, Vi T, Chaid iR GSOVERONRS 05h 898 aflTine 26070

ant agoni st act|V|ty of the compounds provid herei n can

denonst r at edEBPHE Chelsmca{tAl Rapkuging myferial FI}ClUdP rbut ﬁén%trlmte%hwear y

net hods are gleeepshadubsy, HeaBY @%hg%nvﬁ}i@%ontbl%@r@%ﬁ&%@%@@lgb.ﬁﬁt{ianys
2005/ 0049286, which are incor Egra er ein by reference

An
exenpl ary askslpemgmiatebinble pEadrsian 3nd igtendeg mogle pf adpppistration
conpounds prQlwncé@rgleﬁerpewmelaﬁamﬁ%ﬁkaltBﬂ&km@&a&dn@aﬁ%ﬁxemdoﬂs G8lkal n

enbodi ments, the foll ow ng protocol is used f t he assay:
herein are contemplated.

4.4 EVALUATION OF THE ACTIVITY OF THE COMPOUNDS
[00150] The CCRY antagonist activity of the compounds provided herein can be

demonstrated by methods known to one of skill in the art. Exemplary methods are
described in US Publication Nos. US2004/0180892 and US 2005/0049286, which are
incorporated herein by reference. An exemplary assay for determining CCR9 antagonist
activity of the compounds provided herein is CCR9 FLIPR/FlexStation Assay. In certain
embodiments, the following protocol is used for the assay:

CCRSY FLIPR/FlexStation Assay Protocol
[00151] Calcium assay in FLIPR/FlexStation determines inhibitors of TECK induced
calcium mobilization in CCR9-Flp-CHO cells that stably over express human CCR9
receptor. CCR9-Flp-CHO cells are seeded at 25,000 cells/well in a clear bottom, black wall
96-well plate (Greiner #655090) one day prior to assay. Cells are grown in a tissue culture
incubator at 37°C with 5% CO; for 18 to 24 hours.
[00152] Wash buffer and dye loading buffer are prepared fresh each time the assay is
performed. Wash buffer is prepared according to the following protocol: 20 ml 10XHBSS
(Invitrogen/Gibco #14065-056), 4 ml 1 M HEPES (Sigma H3784), 174 ml sterile deionized
water; then add 140 mg probenecid (Sigma P8761) dissolved in 2 ml 1 M NaOH (Fisher
S318) to solution and pH to 7.4. This wash buffer contains 1XHBSS, 20 mM HEPES and
2.5 mM probenecid. For one 96-well plate, dye loading buffer is prepared as following; 11
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CCRO FLI PR/ Fl exStation Assay Protocol [00151] Cal cium assay in

FLI PR/ Fl exStation determ nes inhibitors of TECK i nduced cal ci um

nobi | i zat i w0 2009%/086R0- Fl p- CHO cel Il s that stably over exmpuags:zdosmiinss
CCRO receptor. CCRO-Flp-CHO cells are seeded at 25,000 cells/well in
a clear bottom black wall 96-well plate (G einer #655090) one day

W th 5o oo Paredgye SR b OnTad) DR Bhel SR AT Abe e T
buf f er are pFlepdr(Bdlctuiadhoteat M202 nemg/twbelasBay 20% pheofioF2H(Mositar

buffer is pr [ rding to the following protocol: 20 m | OXHBSS
(I'nvitrogen/ %BE%S?@%%}S@S 056), 4 mM 1 MHEPES (Sigm H3784), 174 m

steril e dei ofissf wat €elis drdlomded chdith H¢Oacagrdimg oo poicdol(bSlogima P8761)

dissolved in 2 nil 1 OH (Fisher S tion and pHto 7.4.
Thi s wash buffer conti/':ﬂg%ai%sggg?er%%i%ﬁ%%gégﬁégkgﬁtam‘?gmrﬁﬂ%mre
probeneci d. For one 98-Ruglale Ipdditadhuffeiykedpdadirkly buffer is prepared as
following: 11 nl wash buffer, 44 pl. Fluo-4/ nic acid m x
(prepared from 221. 115" fga'pfraaggltu{)efm ! dﬁ%‘-"%?ﬁ}ﬂé‘@ﬂ}f@ﬁeb?%lﬁvégﬂ
F14202, 1 ng/tube) + 22add 1|00a®%/9enbaaﬁr@rﬁu§eﬁoéa%ﬂ“(ewbl ecul ar Probes
P3000MP) . [00153]Cells are |oaded with dye according to the protocol
bel ow. 1. Prepare wash IBUPREAR 3¢ P PXHBEESHEPES at room t enper at ur e
2. Prepare | oadi ng buffgphirdikes®ing gurdar k) 3. Aspirate culture nedia

and wash with 100 gl wash buffer Eer well x 1 4. Add 100 pl dye
| oadi ng buffer to each WWeshiwity 10p HEwpdhibatfetpeard ¥dr 30 ni nutes 6.

Aspirate | oadi ng b“ff§.rAdZi-IOU\ﬁ§Qfa§Pﬂbhffer]prw§l wash buffer per well x 3

9. Incubate at 37°C for 30 minutes

10. Assay plate with FLIPR or FlexStation
[00154] 10 mM stock compounds in DMSQ are prepared and diluted in DMSO to 1
mM. Compounds are diluted in wash buffer to make 8 point series dilutions containing
same final concentration of DMSO (1%). Compounds are tested in duplicate wells for each
point. Ligand thTECK (R&D Systems 334-TK) was diluted to 6X of its EC70 with wash
buffer. Appropriate amount of 6X ligand is added to each well. Data is analyzed using

XLAit3 software to calculate ICsq value of antagonist activity for each compound.

4.5 METHODS OF TREATMENT AND PREVENTION

[00155] In certain embodiments, provided herein arc methods for modulating an

activity of CCR9 receptor by contacting the receptor with a compound or composition
provided herein. In one embodiment, provided herein are methods for antagonizing an
action of CCR9 receptor by contacting the receptor with a compound or composition
provided herein.

[00156] In other embodiments, provided herein are methods for treatment,
prevention, or amelioration of one or more diseases or conditions associated with CCR9
receptor activity, including, but not limited to inflammatory bowel disease, including
Crohn’s disease and ulcerative colitis, celiac disease and other forms of intestinal
inflammation, including celiac sprue and gluten-sensitive enteropathy; primary sclerosing
cholangitis; HIV; as well as various cancers, including, prostate cancer, leukemia, and small

intestinal melanoma.
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8. Add 100 pl wash buffer per well 9. Incubate at 37C for 30 m nutes
10. Assay plate with FLIPR or FlexStation [00154] 10 nmM st ock
conpounds wo 2DiB@;are prepared and diluted in DVBO to IroriB2008033883nds
are diluted in wash buffer to nmake 8 point series dilutions

contai ning sane final concentration of DVSO (1% . Conpounds are

tested in duplicate wells jg eNBROATION lFV\B.S %gﬁég}@yls;fgs

334-TK) was diluted to 6X 'A%ﬂﬂi
anount of 6X ligand is added t& eac Data is anal yzed usi ng

XLfit3 soft Wi Ho callbusoapeundspmvidad h@m@maah@ adropisigred 4T e ¢ale getiver
each conpou nﬁilgredlent or in combirfatich Wl dHdP Rt 1Jg%&-£¥EMhe‘9‘la\QvE Bé}éﬁ'l},ms Gl

[001551In certai n embodi nents, F)row ded herein arc nethods
modul ati ng af2kba 1564 mcoppingtERgyi Tebepmpeunsly prayited berpindncide bmtéserps Bmited
with a corrpounamq;ou@rmm ttolt@a e Aseidenaiiecr QD %@Lﬁ&hoq%m

provi ded herein are nethods for antagonizing an_action_of

receptor by eHPERSKAYE Renadelete D wioplr activivpBumales pf %lélh‘ﬁf@m‘?t"ilfbn
provi ded her g4, bRQHOR) l1ﬁht&$t€%ﬁtﬂﬁﬁ§?ﬁ%sn§ﬂﬁc%steﬁfc@ z‘i%QmE't? fé%d?d?e% tor
met hods for treat'ment, prevention, or anelioration one or nor

di seases or wodhditers.gntchelzait earempundst inngaRgodwderpttoenchditators, teykotriene

i ncl udi ng, R sease, i ncluding
Crohn' s di seﬁg%ﬁgélfd@g@g%lfo\%eﬁ%#ﬁ s,&%f}béaa él g%ase and ot her
fornms of int@¥138%hal i Afimipisteationod thelan@‘teljmrngem:mmb@hspmyefa&mﬂace either by
gl uten- sensi §5§¥r§te%ﬁ'ﬁ1ﬁfsﬂ@rﬂn&1w hegétwé% ed$e91 s% &%@Q&n%}%ﬁ,@@c}( ’cmjﬁ%l}{ &mﬁs
wel | as various cancers |nc rost ancer eukem a,

smal | i nt est pAdictsieWhish erplurality o HEU\@G]\@MW BN THERARYE WTE‘HCMSECC]\ID
ACTI VE AGENT, . [ Q01537] The conpounds provided herein may be

adm ni stered as the sole active ingredient or in conbination with

ot her acti vel0DH edi ektvdll boupesciated thay eveiniyrtald¢ entbinatiorael thagpripeunds ed
in conbinati ﬁlawwé&ﬁ%rérhﬁlﬂ?é?ﬂ%?%?éofﬂﬁe gérgrﬁ&tﬂaﬁédedo&glaﬂlg% g@%&%ﬁﬂ diot

limted to, conmpounds known treat di seases ass
recept or o dubrstfrgier pharmasalesigiackreombstangesid ehmfeambateddR@in: ecept or

activity. Expgpeps of It%&&ﬁ#&e&t@@&f’fﬁmﬁéfokeg&k qgallelald[ascﬁgt?o R aJch](a)&n?ngt 0
anti hi stam nes COI’t i cost er ol ds ster 3 rece

modul ators, eempishae mweqlsgullést@@mmnot|tmbnm@n@§imnaat®nsupon the scope of the
bronchdi | at ofgjecf [#Msptwrsg@ch sﬁﬁﬁéd s o 1B RsBbde reﬁlhﬁﬁqents will be
ant|-|nflam"ratory conmpounas Adm nistration o e active

i ngredi ent cinpcRde hese skalpd indhearp| Jusk cuingdsend mpdifications, including without

limitation those relating to the chemical structures, substituents, derivatives, intermediates,

syntheses, formuiations and/or methods of use provided herein, may be made without
departing from the spirit and scope thereof. U.S. patents and publications referenced herein

are incorporated by reference.

5. EXAMPLES
[00161] Certain embodiments of the claimed subjcct matter are illustrated by the
following non-limiting examples.
Example 1: Preparation of /¥-[4-Fluoro-2,6-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-(4-

fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (7)
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separate adm nistration of the active ingredients to the patient or
in the formof conbination products in which a plurality of active

i ngr edi entwoap@/op3d¢tent i n one pharmaceuti cal prepar at iRIT/IBROGIBEY3| t
wi |l be appreciated that every suitable conbination of the conpounds
provi ded herein with one or nore of the aforenmentioned conmpounds and
optionally one or nore further pharmacol ogically active substances is
contenpl ated herein. [00160]1t is understood that t;@%regm ng

detai |l ed description and agconpanyi ng_exanpl es aregnerel y
illustrative, and are npt{ to be taﬂﬁg_'zag_l_u_m_tatlog§ upon the scope
of the subject matter. rrags charyisise. andytddi f i ¢ Yons to the

di scl osed embodi ments wi |l be apparent /*th%se S &knin the art.
Such changes and nodifications, including wthout ?l mtation those
relating to the chemical structures, substituents, dérivatives,

i nternedi ates, syntheses, fornulations and/or nmethods of use provided
herein, may be nade w thout departing fromthe spirit and scope
thereof. U S. patents and publications referenced herein are

i ncorporated by kgference. 5. EXAMPLES, [00161] Certain enbo 'Hmsnts of

the cl ai ned subj mat t egs, e i1 | ed byF tAhoﬁ foI | ow
non-limting ex | es. Ewxampke 1: Prlepar at i ort2gf> "¢ 7

N- [ 4- Fl uor o- 2, 6-di mathyl-s-(pyrrolidip 9-yl) phenyl ] - 3- (4- B

f I uor ophenyl sul f onar ni do) t hi ophene- 2-‘ear boxam de, sodi um salt (7) WO
2009/ 044311PCT/ | B2008/ 053883 NH2 Ns.' -CO2Cl1l-13

NH, NH;

1) pyrrolidine, NaGtBu, .
tduene, RT | = 1Y DCE,0°C
-
0°C b RT N

2) Pda(dbal, (- BINAP, 100 °C I\\J_ 2 . I ‘Q
\_<N+‘F

CFySCy- 5

0, Jas O, J==

1) tdusne, 0 °C 0+8 NaBHmy 0’8
2) Al(CHa}s, 0 "C 1o RT (/\LN; H N CH30H ﬂ::: | O
3)1, 100 °C s N N gy N N
Mo O
6 7

1. Methyl 3-(4-fluorophenylsulfonamido)thiophene-2-carboxylate (1)

To a solution of methyl 3-aminothiophene-2-carboxylate (2.00 g; 12.72 mmol) in
dichloromethane (25 mL), was added pyridine (2.17 mL; 25.4 mmol) and 4-fluorobenzene-
1-sulfonyl chloride (2.47 g: 12.72 mmol). After stirring overnight at room temperature, the
reaction was quenched by addition of aqueous hydrochloric acid (40 mL; 2N) and then
extracted with dichloromethane (2 x 30 mL). The organic phases were combined, washed
successively with water and aqueous saturated sodium bicarbonate, dricd over magnesium
sulfate, filtered, and concentrated under reduced pressure. The crude residue was purified
by chromatography on silica gel eluting with ethyl acetate/hexanes (1:6). Recrystallization
from hexanes/ethyl acetate gave the title product as white crystals (2.54 g).

II. 1-Bromo-2,4-dimethyl-3-nitrobenzene (2)
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NH C 5 CO2CH3 Nl 02 NBS, Fe(0) TFA, 75 C Br 2 Fe, AcOH, 80 C NH2
Br
WO 2009/044311 PCT/IB2008/053883

To a solution of 1,3-dimethyl-2-nitrobenzene (5.42 mL; 40.0 mmol) in trifluoroacetic acid
(40 mL) was added N-bromosuccinimide (15.6 g; 88.0 mmol) and iron (66 mg; 1.2 mmol).
The reaction mixture was heated at 75°C for 3 days, allowed to cool to room temperature
and then the solvent was removed under reduced pressure. The resulting residue was
dissolved in ethyl acetate and washed with aqueous saturated sodium bicarbonate, dried
over magnesium sulfate, filtered, and concentrated under reduced pressure. The crude
residue was purified by chromatography on silica gel to yield the title product as a white
solid (6.42 p).

II1. 3-Bromo-2,6-dimethylaniline (3)

To a solution of 2 (1.01 g; 4.39 mmol) in acetic acid (18 mL) was added iron (0.98 g; 17.56
mmol). The reaction mixture was heated at 80°C open to room atmosphere for 1 day,
allowed to cool to room temperature and filtered to remove solids that had formed. The
filtrate was basified by addition on aqueous sodium hydroxide (2N) and then extracted with
cthyl acetate (4 x 30 mL). The organic layers were combined, dried over magnesium
sulfate, filtered, and concentrated under reduced pressure to give the title compound as a
yellow oil {0.75 g).

1V. 2,6-Dimethyl-3-(pyrrolidin-1-yDaniline (4)

To a solution of 3 (0.75 g; 3.75 mmol) in toluene (10 mL) were added pyrrolidine (0.38 mL;
4.5 mmol) and sodium fert-butoxide (0.72 g; 7.5 mmol) sequentially. The reaction mixture
was deoxygenated by placing under vacuum and then purging with a dry nitrogen
atmosphere (3 times), stirred at room temperature for 30 minutes and then
bis(dibenzylideneacetone)palladium(0) (34 mg; 0.037 mmol) and {+)-BINAP (93 mg; 0.15
mmol) were added sequentially. The reaction mixture was deoxygenated as before (3
times) and then heated at 100°C for 16 hours under a nitrogen atmosphere. After cooling to
room temperature, the reaction mixture was quenched with water (15 mL) and extracted
with ethyl acetate (2 x 15 mL). The aqueous layer was separated and basified to pH 9 by
addition of aqueous sodium hydroxide (2N) and then extracted with ethyl acetate (2 x 15
mL). All ethyl acetate layers were combined, dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. The resulting crude product was purified by column
chromatography on silica gel, eluting with ethyl acetate/hexanes (1:8) to give the title
compound as a yellow oil (0.49 g).

V. 4-Fluoro-2,6-dimethyl-3-(pyrrolidin-1-yl}aniline (5)

To a cooled (0°C) solution of 4 (0.49 g; 2.57 mmol) in dichloroethane (3.9 mL) was added
1-fluoro-2,4,6-trimethylpyridinium trifluoromethanesulfonate (1.12 g; 3.86 mmol) in small

portions. After stirring at room temperature overnight, the reaction mixture was diluted
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3 67 1. Methyl
3-(4-fluorophenyl sul f onam do) t hi ophene- 2- earboxylate (1) To a

sol uti on okomewhyiz1B- am not hi ophene- 2- car boxyl at e (2. 0Goy/IBIiRs/TR883
mrol ) in dichloronmethane (25 nL), was added pyridine (2.17 nL; 25.4
mrol ) and 4-fl uorobenzenel-sul fonyl chloride (2.47 g; 12.72 mol).

After stirri lea&ﬁﬁra@éug ex@hes!| P?(Wahc?ﬁﬂ&% o ha Eh%gt ?ﬁ%g%&U?W§gen%trate

quenched by addition of aq ue droc ic acid ‘
t hen extractees qnmtehtrm@ﬂdgtrrmwmmur@ 2ndthg geswiti)g regtiee \ms@anﬁftd yttakvew

Vo COTD el S HSOEERL L Yl b 0l PO B O

sodi um bi car over esiumsul fate
concentrated@mm@ehﬂ¢Ed@@édﬂﬂmés@nweoﬂﬁhbi@rude resi due mas purlfled

by chronat o i Al ¥{.c;2cet at e/ hexanes
(1:6). Recr 3&?2?% Zg%ll%ojﬁé ?i?noe?lh%h %ﬁlerls)ﬁtgt h I])Bh%@ajt gave the title
product as whiwarephenylsulfingmido)@ipphyne-1-rarboxamide (6)

1-B 2, 4-4i g . i
1, SrSFﬁethyl 2- nl?%ig%%%%ﬁ%ﬁ% gigﬂﬁ%§%§8F%ﬁﬁﬁ%ﬁ?&#%b?@%f%ﬁﬁﬁg%%etic
acid (40 rrL)mmﬂlyblhmwnhk%hnﬂmﬂﬁ?gmn@lnildbﬂ@&lsy’@ spring® 8 Adtenyhpiine thend

iron (66 n;, élm%n i {n% at 0PBGor RO andREh Yf 88&’?%;%%@#@%%0@?({3?%&

days, allowed to cool to roomtenperature and t e sol vent “was
removed u n d €0.43 moebeds pided guane poifine Pleyud wisrgninasd etueonptempgiatisofov2d

in ethyl (g\ hangﬂ{%n‘éﬁﬁ)'ﬂ@ow@ E[elgﬁ'cﬁoﬁ ﬁ#%]ﬁr@w?lg dp% 't&f@om temperature,

blcarbonate ried over nesi ate tere and concent r at ed
under reduc e@hepcrhe@ with equefmélydlrogldertq asisi (@ @Lnals) qod stifddefar 4myadditional 20

gglr ?SBE ggzgp uRB atSbdrh ehp@Ghurd. Oadhle&lsdathidRd sddief? bREBEHARL wR S ddka WHnk ©
l’CdCfl()n mixture to adjust the pH to 4 and then extracted with ethyl acetate (2 x 50 mL).
The organic layers were combined, dried over magnesium sulfate, filtered, and concentrated
under reduced pressure. The resulting crude product was purified by column
chromatography on silica gel, eluting with ethyl acetate/hexanes (1:7) followed by
recrystallization from chloroform/hexanes to give the title compound as a yellow solid (101
mg).
VII. N-[4-Fluoro-2,6-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-(4-
fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (7)
To a solution of 6 (99.0 mg; 0.2 mmol) in methanol (3 mL) was added aqueous sodium
hydroxide (2.0 mL; 0.20 mmol; 0.1004N). The reaction mixture was frozen in a dry
ice/acetone bath and lyophilized to yield the title compound as a yellow solid (85.0 mg).
Mass Spectral Data (m/z): Measured (M+H)" =492.11; Calculated (M+H)" = 492.12.

Example 2: Preparation of N-[4-chloro-2,6-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-(4-

fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (14)
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[11. 3-Brono-2,6-dinethylaniline (3) To a solution of 2 (1.01 g; 4.39
mmol) in acetic acid (18 nL) was added iron (0.98 g; 17.56 mmol ). The
reacti on mvetwoumisas heated at 80C open to room at nosplermasbmos/sbsgay,
allowed to cool to roomtenperature and filtered to renove solids
that had fornmed. The filtrate was basified by addition on aqueous
sodi um hydroxi qg, (2N) and then extractemh with ethyl acetate (4 x 30

m.). The org ayers vvere conbi ne ed over rragnem um sul fate,
filtered, and cent r at ed—irider redu pressur title
conpound as a yel¥ow oil (BH*57g). V. 2) Al(CHy), 0 °C to RT

2, 6- Di met hy1- 3- (pyrrolidin-1-yDaniline§ o a sdtdti°on of 3 (0.75

g; 3.75 mmol) it toluene (10 nL) were ad@ied pyrrolidine (0.38 nL; 4.5
mol ) and sodiumtert-butoxide (0.72 g; 7.5 nmol) sequentially. The
reaction m xture was deoxygenated by placi ng under vacuum and t hen
purging wth a dry rFutrogen at nosphere (3 tIITESl_) stirred at room
tenperature for ‘m nutes and t hen

bi s(di benzyl i de et one) pal | adi un(0) (34 cmidb 037 mmol ) and
()-BINAP (93 @gﬁ 0. 15 mvol ) wereH-added se@r@entl ally. The reaction

m xture was mf@enat as befarme (3 tlms"j H trhen heated at 100C
for 16 hours m-tr ogen at nospher eyg o¥ing to room
tenperature, th ion m xture was querTAﬁ;N th water (15 nmL) and
extracted with ethyl adetate (2 x 15 mL). The aquébus | ayer was
separated and basi®ied to pH 9 by addition of Yhqueous sodi um

nydr oxi de (2N @bk A\Einfaili Aok 1. yBhlthe gt at e (2 X 15 L) . Al

et hyl acetate | ayers were conbined over magnesi um sul f at e,

filtered, an®e tehdwarfaflede ér?&enmtplb@@é@@ruﬁmke@émléwasmﬂéewsm ting

crude pr OdUCéhld’n‘@élc&M&cfe' (650 By: g 5. 553h M ﬂt&r RIS OGLAROYORinSd hirGén 9€!
eluting with ethyl acetate/hexanes to give the title co ound
as a yell ow t@mpereigre@gerg)ght apd then the solvent was removed under reduced pressure. The

4- Fl uor o- 2, 6re§“1tm?gtr9§létle3va§ QM.{O]IVQH 'ufiéﬂ'iy'l $ooYARdHd vk 2B d (vath vax_a%r ﬁn&éﬁﬁllrﬁgi (00

sol ution of 4 : ') i'n dichloroethane (3.
added 1-fl uo%qycozlsaoctsurtl P‘?I%teh«}qeﬂmrdmp@fmnt %qlfﬁqeufawmﬁiefmﬁla:ﬁwu #t%m@ti%r

(1.12 g; 3. %dmbeesshfé %ﬂ@l:&d&@&&de% purtfida®y c§ﬁhﬁ%hx@&aﬁﬁraﬁw silica gel,
tenperature Ovel‘l’llg1 t he reaction mxture was luted” w't |

acet at e/ hexafie@g(ithithyl sasetefieranss @) thyild g talcmdwtt agp light hrog@|011 ( Xg)

colum. The fji NI[&-@h?orﬁ\@% cﬁﬁn@ﬁﬁﬂﬁ{ﬁ&?&ixdﬂ{]ﬂ%pﬂeﬁ E‘(Q pressure and the
resul ting residue was Eurl 0&% col um chr omaf ogr aphy on silica

gel , el uti ngf'Mgrepheaplsy WW‘%’@! é‘)%ﬁﬁﬁ@sﬂﬂg?‘aﬂﬁbnt (0% 10% to give

the title pr@@é‘%le@%@)'sél&mn ol?'i@m? bSQ%Ml)gﬂtolueyégmlzewas added
N-[ 4- Fl uor o- 2, 6-di net h d,‘}J]1§5‘/'rr0| in-1-yl)

f 1 uor ophenyl @mefhawhm@@) EOniS drlé-mmela? é‘k%ﬁ*ﬁ"&é) 5{‘63]}’1’@5&”‘@60@5 tiowg
sol ution of e fé%n@xtug a5@’d@3pl() mln'ﬂte§ it ﬁﬂ)nfﬂ}a'l é’t‘@fﬁre%}%%lnutes

trlrrethylalumnumg mol ; 2 slowy V|a syringe. After
stirring thelrl@ge? %ﬁlﬂlﬁ’i)k’faéﬁ@céfn Y PPion 3DtirANH RO WA RHEPM AmneEBs

tenperature fo?ﬁ hdurD U thendhd LR %oM Hhixt@e 44s RIXRE at VWASC @\Q‘i‘ﬁ%’c' fhfdSetion
portion. Stirring was continued at roomtenperature for 2 hours and

then at 100CMEHEs HRyeeled foreom dapsieragie firsachidevitherdueys netiochtprie gef{(20 mL;

t enperat ure, 21@1)“%QH§1Q11M4¢H b«ltﬁqﬂl?pdéétat@y Q*ﬁ@&r@én@c! 1'a§~‘er el Sphrd€d Eﬂd wadhid v
stirred for an additi onal m nut es at room tenp era?ure gueous
sat ur at ed soﬂﬁiﬁfﬂﬁ%ﬁd@é(?%%?@%faﬁd@@dedt M%ﬁ%ﬁﬂ Lt rﬁﬁlweﬁwréswré

adj ust the phhdsuftingRedt Bl%ﬂuc@% d@ﬂﬁ%@bﬂ&lﬁh@&%&t@ﬁ%@bﬁsﬁ@a L, AL ) -
The organic | ayers were comnbi ne dried over nesi um sul

filtered, anditeghdertzebeancsfhorto gvathedide sorarynd was offiancd@s g ?ﬁ gite
crude pr oducgoh wyrified by colum chromatography on silica gel,

eluting with eth I acetate/hexanes (1:7) followed b
recrystal | i zBE %é @?@fﬁ‘%ﬁ‘ldﬁ?@Fﬂr%@ﬁ@?hﬂésl'xlhmgﬂlbﬂ‘f\;e titl e conpound

fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (14)
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. 4-Chloro-2, 6-dinmethyl-3-(pyrrolidin-1-yl)aniline (12) To a
solution of 4 (1.0 g; 5.26 nol) in acetonitrile (25 n.) was added
Nchl or osucwonomides1{ 0. 70 g; 5.26 mmol ). The reacti on mMedrUBE00sBESS83
stirred at roomtenperature overnight and then the sol vent was
removed under reduced pressure. The resulting residue was dissol ved

[0 ethyl acesah canl onRERaca B ALt APHAAL AL At ARG RROL L

chloride, dried over sium su , trate
under r educehbfdpme@s(bﬁémLm@-‘cmmdleO 1 64N aed water (%llnil)f Texhchipnitrtt wem

chr omat ogr ap{éﬁ: o Lﬁthérir?cﬁwcg)eﬂre stk Wd A% r\lé\%cttlﬁn ﬁl%))!ﬁ}é‘%m W@%i? Z%E %/Jqﬁgﬁc@/eﬁ(?etcine

(1:3) to e tit duct as a
N- 14- Chl or 0- batigandi lmhhichtte yiephthe e Cdnmomldwls } pile pstibjv-sglid B0 mg).

ol ut i on of THrOTTHR Db P ARENESsAeRD PRRCLSIBydia (M ER0E60 (00
trinmethylal um num (0.58 niL; 1.16 mmol; 2Min hexanes) slowy via
syringe. AftBxamplg Bzrli’mgamtien P Eldero i de timeth A 8-(OC rlistin-1oDphenylles(dand

then at roogh%%gpﬁ%ﬁfshh@%ain%oﬁ%\fm Cogzﬁ‘hmgan( fe %&h@m sQlt iz%n{)mml) Vas

added in on nti nue erature for

2 hours and tMen the reacti¥n mi xturl® was heated at”TlOC ovenl¥ ght .
The reacti on@‘/xt wE s c ed.to [fopm tBABSFAUr 6 quench th

aqueous hydr oehl or i€ 8¢ d (Z0enl;&2Nf, and™ iR dil yfed wighyét hyl
acetate. The organic layer \as separated and washed Wth watgr, dried
over magnesium sul fate, filtered, and concentrated under reduced
pressure. The resulting crude product was purified by colum

chronatography)ond%()EMPNQ%L, elghlng wi th et hyl acetat®/ hexanes
(1:5) to give {héatre Conpounﬁi%as obt ai nedsas an bT?j?hite solid
P
roli

(78 no). 11 . 2)pyrotidine, 110 °¢ CchN RT NN

N- [ 4- Chl or 0- 2, §sudbamet hy1- 3- (pyr n- 1-yl ) phenyl]-3-(4-—~

f I uor ophenyl sul f onam do) t hi ophene#2- car boxam de, sodiunmsalt (14) To
a solution of 13 (78 ny; 0.154 mol) in acetonitrile (2 nL) was added
aqueous sodi um hydroxide (1.54 nL; 0.155 mol, 0.1004N) and water (2

m.). The acetonitrile was reaned der reduced pressure md t hen

reaction mixture was frozen in a dﬂy i ce/ acet one bat h_an %1 yophilized
to yield the tpbde scOnpound aSea pale yeII owogol 1 d (8%sng) Mass
Spectral Data §Rka) s-cMrasured, 08. &N Calcu e MiH) + =
508. 09. Exanpl §1,8wcPr epar at i of éféﬁh o N

N46- chl or o- 2, 4- di net hy1- 3- (pyrro | 1 yl ) phenyl1- 3-( :L&i;

fIuorophenylsulfonanldo)thlophene - ear boxam de, sodlun1salt (20)
1920 1. 2-Brono- 1, 3-di net hyl- 4- ni t fobenzene (15a)
L 2-Bromo 1,3-dimethyl-4-nitrobenzene (15a)

Synthesized as described for 2 using 2,4-dimethyl- 1-nitrobenzene (5.05 g; 33.4 mmol), N-
bromosuccinimide (14.7 g; 82.6 mmol), iron (powder) (56 mg; 1.0 mmol) and
trifluoroacetic acid (35 mL) and the reaction was heated at 50°C. Purification by column
chromatography on silica gel, eluting with ethyl acetate/hexanes gave a 1:1 mixture of the
title compound (15a) and 1-bromo-2,4-dimethyl-5-nitrobenzene (15b) as a white semi-solid
(457 g).

1L, 3-Bromo-2,4-dimethylaniline (162a)

A suspension of 15a/15b (1:1 mixture of isomers; 4.57 g; 19.9 mmol), zinc dust (5.84 g;
89.4 mmol) and triethylamine hydrochloride (15.04 g; 109 mmol) in dimethylformamide
(65 mL) was heated at 80°C for 4 hours. The reaction mixture was allowed to cool to room
temperature and filtered through Celite®. The filtrate was washed with aqueous sodium

hydroxide (1N), dried over magnesium sulfate, filtered, and concentrated under reduced
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Synt hesi zed as described for 2 using 2,4-dinmethyl- 1-nitrobenzene
(5.05 g; 33.4 nmmol ), Nbronosuccinimde (14.7 g; 82.6 mmol), iron
(powder) (W6 2097044510 Mol ) and trifluoroacetic acid (3PorhB20asrossssze
reaction was heated at 50C. Purification by colum chronat ography on
silica gel, eluting with ethyl acetate/hexanes gave a 1:1 m xture of

the 41 e copmaund i dalc Agfle ety fa IS Safl FURNEE e
(16a) A suspefibithrl a@ﬁatqfs%#illﬁglﬁl Pito iveria xtixtpie obfhe itio prampoundi(164) agd 5Peng-
mol ), zinc { et hyl am ne hydrochl ori de
(15.04 gq; 1059’“4%“{‘@1&41 ?ﬁsyi lOI 3%2?% m.) was heated at 80C
for 4 hours IITHe‘i-Demh)ﬂéF(Derhdmd mB:hae {3dhed to cool to room

tenperature ang Lﬁskofn%% &Ljféi', cf%?%\@ ;hﬁ&g é)ydlurmc?r-ﬁﬁt&léea@§4§af3f'y‘@1ﬁ1@5d

W t h aqueous so drum hy r oxi over nagnesl
filtered, ands(dbahidangaceidna)prdlediumed (b 0.48 el and (THRIAS(04é g; 1.50

resi due was Bﬂ{og ;ﬂjepey 46%?'5@%3?43%%% y}%%)g%de?'v'a&%uﬁﬂwgﬂhm?ﬁrﬂﬁlbng

wi th ethyl acet exa ture o
conpound ( 16with adg nirdgeostm@spherdi(hmnés) Bamdhdme (A 076hY); s ramgle vkpaidebHied

3.27 f /
guspengl) on o#e!wfg }%ﬁk?%& g%&ég% %tgcy% b%fo&%3%n%gycﬁng%@%é%a@eﬁb&%%%f: lr2(43 24
g; 33. 7 mmol hourssind¢rdi riyengey dtingephersc éftoneop i th sehimuienpyrat®, ke regetiod nzjgure
mol ) and - npa sl
deoxilgenat ((aélwgglyd}ﬁfég((:u?t R %ﬁl&/gﬁg%te\slvg?uum %hn‘!éﬂﬁlgé\éd%g?r nfwf}ﬁeﬁﬂﬁ ?}M\ﬁé %hered
ni trogen at nmdp&hmeetrc(l@i unidergeducedRyesswt.| "ﬁherreSU(thg@WdﬁDTOdM“ﬁs pumidiey bWas
added, the r and
t hen heat ed at 1 ar%}Z%? ﬁ}({)\%ﬁcsdd%i)é n@ﬁ}?%@g‘éﬁﬁ%ﬁ%&ﬁﬁ%{%‘k m%lﬂ@
cooling to rwmov@melbaltvm(el (05h@)-r eaction mixture was diluted with

ethyl acetatg; v@sheth M;engkﬂ\l{}qae(i)yrrrgﬁ ; J@)pgﬁmg&gpem um sul fate,

filtered, and ‘concentrat uc ressure. The resulting
crude pr oducSyW@zm idescalbddgr Bolse7 Ehdaa 88 gmagbhy-alereshédinimidg €0.39 g;
eluting with

bronn i | 2@%%01)%‘?@&!0%&1@{1%’1&@ s AéRed A tifil Lot A RABRLo 2

6- Chl or o- 2, 4®d|8ﬁﬂ hyl-3-(pyrrolidin-1- yDanl line (18) Synt hesi zed as

foo5e os 0y fé’é 4‘%@‘03%52%%5%5@% Syl M Hony o BB ADHER IR e)
conpound as thitpheyg2-edrboXamidg ). W
N46- Chl or o- ZSﬁtr%gl%thnéscﬁﬁmws sfngw sjarﬁ% 88 Yool 1390331@%9 | sul

f onanmi do) t hi‘ophene- 2-ear boxam hesi zed escri be for
13 using 18 v(rmtwun@n@g(orﬁm@ lzﬁrqm@szw heyargs) anehintiyene (4 mL). Purification
trimet hyl aI 4
m). Purifi catl %ﬁn@gﬁt{?‘z . ﬂ%%lr%%{%l re lé{% &;fg;}&g;?ﬁ?%ﬁ%/h&%&t(ﬂ}ﬁ@%eﬁ
Wi th ethyl aberayssl @iaamﬁgm(emyBacetﬁ@Ahb@WI@Qedrtbectrtgpw@pwnﬂas Arogft-prhigam
et hyl acet atgﬁgmrﬁﬁﬁ yielded the title conpound as an off-white
solid (102 ny

N- 16- Chl or o- YI - Eﬁrﬁhl_?'fw%%i -Hinigshylr3aipyarplidin-lyyDpb ety @- 3- (4-

f uor opheny | g beNAT kL RHMERG e fé{rh%?rﬁhéj@odléﬂ%vfﬁ nﬁﬁl t (20)

Synt hesi zed as d ed for 11 usi ng , aqueous
sodi um hydr oxingesiped 29 defcribed. forol Irnvpg 1 Oloimmﬁom@@t @ﬂ’qlﬁQuslsq)Cbur(thdm%lde

and water (4pmai. ok { a
ol i d (102 g it b PG ol d s aRE O D i KR e,
Cal cul at ed (Whegpmpeung@Egagyellow solid (102 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 508.10; Calculated (M+H)”* = 508.09.

Example 4: Preparation of /V-[6-chlore-2.4-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-
(phenylsulfonamido)thiophene-2-carboxamide, sodium salt (23)
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I. Methyl 3-(phenylsulfonamido)thiophene-2-carboxylate (21)

Synthesized as described for 1 using methyl 3-aminothiophene-2-carboxylate (2.0 g; 12.7
mmol), benzenesulfonyl chloride (2.36 g; 13.4 mmol), pyridine (4 mL) and
dichloromethane (15 mL). This afforded the title compound a pale pink solid (3.55 g).

II. N-[6-Chloro-2,4-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-
(phenylsulfonamido)thiophene-2-carboxamide (22)

Synthesized as described for 13 using 18 (101 mg; 0.45 mmol), 21 (111 mg; 0.37 mmol),
trimethylaluminum (0.75 mL; 1.50 mmol; 2M in hexanes) and tolucne (4 mL). Purification
by column chromatography on silica gel, eluting with ethyl acetate/hexanes (1:8) followed
by recrystallization from ethyl acetate/hexanes yielded the title compound as a pale yellow
solid (93 mg).

T11. N-[6-Chloro-2,4-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-
(phenylsulfonamido)thiophene-2-carboxamide, sodium salt (23)

To a solution of 22 (91 mg; 0.186 mmol) in acctonitrile (3 mL) was added aqucous sodium
hydroxide (1.85 mL; 0.186 mmol; 0.1004N) and water (2 mL). The acetonitrile was
removed under reduced pressure and then the reaction mixture was filtered. The filtrate was
frozen in a dry ice/acetone bath and Lyophilized to yield the title compound as a pale yellow
solid (98 mg).

Mass Spectral Data {m/z): Measured (M+H)" = 490.14; Calculated (M+H)" = 490.10.

Example 5: Preparation of N-[4-chloro-2,6-dimethyl-3-(morpholin-d-yl)phenyl]-3-(4-

fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (28)
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I, 4-(2,4-Dimethyl-3- mtrophenyl)morpholine 24)

To a solution of 2 (7.57 g; 32.9 mmol) and morpholine (3.50 mL; 40.2 mmol) in toluene
(100 mL) at room temperature under a dry nitrogen atmosphere were added sodium zert-
butoxide (6.38 g; 66.4 mmol), (£)-BINAP (686 mg; 1.10 mmol) and
bis(dibenzylideneacetone)palladium(0) (557 mg; 0.61 mmol) sequentially. The recaction
mixture was heated at 85°C overnight under a nitrogen atmosphere, cooled to room
temperature, and then washed with water (100 mL). The aqueous layer was separated and
extracted with ethyl acetate (2 x 30 mL). All ethyl acetate layers were combined, filtered
through silica gel, and then concentrated under reduced pressure to give the title compound
as a brown viscous oil (4.62 g).

IT. 2,6-Dimethyl-3-(morpholin-4-yl)aniline (25)

Synthesized as described for 16 using 24 (4.62 g; 19.6 mmol), zinc powder (6.45 g; 98.7
mmol), saturated aqueous ammonium chloride (40 mL) and methanol (120 mL) and the
reaction mixture was stirred at room temperature overnight. This afforded the title
compound as a pale orange solid (2.89 g).

I1L. 4-Chloro-2,6-dimethyl-3-(morpholin-4-yl)aniline (26)

Synthesized as described for 12 using 25 (465 mg; 2.25 mmol), N-chlorosuccinimide (440
mg; 3.29 mmol) and 1,2-dichloroethane (10 mL) and the reaction mixture was heated at
65°C for 3 days. This afforded the title compound as an off-white solid (326 mg).
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Mass Spectral Data (mlz): Measured (MtH)+ = 490. 14; Cal cul ated (MH)t

= 490. 10. | e 5. Preparation of
N- P-chl or o%?g&éq%ﬁ%il hy1l- 3- (nor phol i n- 4-yOphenyl | - 3- (4- PCT/IB2008/053883

fl uor ophenyl sul f onam do)t hi ophene- 2- ear boxam de, sodiumsalt (28) O
1) tduene, 0 C2) A (CH3)3, 0 Cto RT/NHCOn H 3) 1, 95 C 0 27 28
| . 4-(2, 4- Di hetHMyAaChlopt-2.6dkihethylt3-tmyr piiebi-#-yBpl{eagl-3-(4-

fluorophenylsulfonamido)thiophene-2-carboxamide (27)

Synthesized as described for 13 using 26 (118 mg; 0.49 mmol), 1 (156 mg; 0.49 mmol),
trimethylaluminum (1.0 mL; 2.0 mmol; 2M in hexanes) and toluene (3 mL) and the reaction
mixture was heated at 95°C. This afforded the title compound as a white powder (217 mg).
V. N-[4-Chloro-2,6-dimethyl-3-(morpholin-4-yl)phenyl]-3-(4-
fluorophenylsulfonamide)thiophene-2-carboxamide, sodium salt (28)

To a flask containing 27 (213 mg; 0.41 mmol) was added acetonitrile (3 mL) and aqueous
sodium hydroxide (3.9 mL; 0.41 mmol; 0.105N). The reaction mixture was sonicated and
gently heated to dissolve all solids. The resulting solution was allowed to cool to room
temperature and then frozen in a dry ice/acetone bath and lyophilized to yield the title
compound as a white solid (220 mg).

Mass Spectral Data (m/z). Measured (M-H) = 522.12; Calculated (M-H) = 522.07.

Example 6: Preparation of V-[4-fluoro-2,6-dimethyl-3-(morpholin-4-yl)phenyl]-3-(4-
fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (31)
NH; NH,
[ ; 1)DCE 1) toluene, 0 °C
N/\ 2) RT N 2) Al(CHa)3, 0 °C to RT
L_o ‘/\=/(N*.F FoL_o 3)1,95°C

25 ey 29

F F

~ 3 4
o0=g NaOHaq) 0*5 .

NH - T N'Na
;w3 o At ue:
(S/‘\H,N J\\\\/N\) <S/I'\\’_(N\ %N\)

0O J/ F s L F

30 31

1. 4-Fluoro-2,6-dimethyl-3-(morpholin-4-yl)aniline (29)

To a solution of 25 (889 mg; 4.30 mmol) in 1,2-dichloroethane (15 mL) was added 1-
fluoro-2,4,6-trimethylpyridinium tetrafluoroborate (1.44 g; 6.33 mmol). After stirring at
room temperature for 2 days, the reaction mixture was pourcd into aqueous saturated
sodium bicarbonate (50 mL}) and extracted with dichloromethane (3 x 15 mL). The organic
layers were combined, dried over magnesium sulfate, filtered, and concentrated under

reduced pressure. The resulting crude product was purified by column chromatography on
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reaction m xture o icated and gently heated to=dissolve all
solids. The resulti Ig ol uti on wi&“E98wed to cool ~O"room
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to yield the title cocfrpound as a?¢thi't’eé solid (220 ng)g Spectr al
Data (mz): Measured (M H" = 522.12; Calculated (MH 7.
Exanpl e 6: Preparation of 34

1[\|I4301; l)gﬁreﬁylzs% ?‘oﬁﬁhﬁ‘%}? gh,,gergpr%_ y’i”‘é‘%’r‘é&%}’o cr})éll‘l’ Sgdl( 3m salt (31)
(pheny]sulfonamldo)tl'uophene-2-carboxamlde (34)
Synthesized as described for 13 using 12 (45 mg; 0.2 mmol), 21 (53 mg; 0.18 mmol),
trimethylaluminum (0.3 mL; 0.6 mmol; 2M in hexanes) and toluene (1 mL). This afforded
the title compound as a tan solid (17 mg).
Mass Spectral Dala (m/z): Measured (M+H)"™ = 490.16; Calculated (M+H)" = 490.10.

Example 8: Preparation of 3-(4-chlorophenylsulfonamido)-N-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (38)
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38
1. Methyl 3-(4-chlorophenylsulfonamide)thiophene-2-carboxylate (35)
Synthesized as described for 1 using methyl 3-aminothiophene-2-carboxylate (745 mg; 4.7
mmol), 4-chlorobenzene-1-sulfonyl chloride (1.20 g; 5.7 mmeol), pyridine (0.8 mL} and
dichloromethane (12 mL). This afforded the title compound as a yellow solid (901 mg).
I1. 2,4,6-Trimethyl-3-(morpholin-4-yaniline (36)
Synthesized as described for 4 using 3-bromo-2,4,6-trimethylaniline (10.0 g; 46.7 mmol),
morpholine (5 mL; 57.4 mmol), sodium zert-butoxide (9.0 g; 93.6 muinol), (£)-BINAP (1.16
g; 1.86 mmol) and bis(dibenzylideneacetone)palladium(0) (0.85 g; 0.93 mmol) and toluene
(130 mL) and the reaction mixture was heated at 95°C. This afforded the title compound as
pale orange solid (2.01 g).
I11. 3-(4-Chlorophenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide (37)
Synthesized as described for 13 using 36 (111 mg; 0.55 mmol), 35 (140 mg; 0.42 mmol),
trimethylaluminum (0.63 mL; 1.26 mmol; 2M in hexanes) and toluene (4.2 mL). This
afforded the title compound as a pale pink solid (73 mg).
IV. 3-(4-Chlorophenylsulfonamido)-N-|2,4,6-trimethyl-3- (morpholin-4-
yl)phenyl]thiophene-2-carboxamide, sodium sali (38)
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Mass Spectral Data (mlz): Measured 04-Hy = 506.16; Cal culated (MH)
506. 10. Ex reparation of <
N44- chlord&ggéﬁﬁuxn hy1l-3-(pyrrolidin-1-yl)phenyli-3- PCT/IB2008/053883
(phenyi sul f onam do) t hi ophene- 2- carboxanide (34) NH y 12 1) tol uene,
0C 2) Al(CH3)3, Oc to RT 3)21, 110 1)
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(phenyl sul f ommn@@dhmdeqh%ﬁ: 3-19 %mmm)%d 6»%) aréxmmeﬁedzﬁﬂeﬁéduced

described for 13 u5|ng 12 (45 ny; (53 0.18 nmmol ),

trinet hyl al uRfieHUrm e Bingies. Bleerew mlxm W# fh@szrawesdﬂ W/dcescwp behand 1

nL). This af fy@%lﬂ@éidw‘ﬁelﬁ itlel tRle %&WH&‘% @@h@ sb@(ﬂ(ﬁ Aehd (17 ny). Mass
Spectral Data (mz): Measure Calculated (MfrH)+ =
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Example 9: Preparation of N-[4-chloro-2,6-dimethyl-3-(morpholin-4-yD)phenyl}]-3-(4-

chlorophenylsulfonamide)thiophene-2-carboxamide, sodium salt (40)

ci cl
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a L_o 3) 35, 110 °C s WrN | SN s \n,N ‘ SN
26
o} = al Q = cl
39 40

I. N-[4-Chloro-2,6-dimethyl-3-(morpholin-4-yl)phenyl}-3-(4-
chlorophenylsulfonamido)thiophene-2-carboxamide (39)

Synthesized as described for 13 using 26 (159 mg; 0.66 mmol), 35 (145 mg; 0.44 mmol),
trimethylaluminum (0.7 mL; 1.4 mmol; 2M in hexanes) and toluene (4.4 mL). This
afforded the title compound as a white solid (200 mg).

I1. N-[4-Chloro-2,6-dimethyl-3-(morpholin-4-yl)phenyl]-3-(4-
chlorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (40)

To a solution of 39 (200 mg; 0.37 mmol) in acetonitrile was added aqueous sodium
hydroxide (3.7 mL; 0.37 mmol; 0.1N) and water (20 mL). The reaction mixture was frozen
in a dry ice/acetone bath and lyophilized to yield the title compound as a white solid (208
mg).

Mass Spectral Data (m/z): Measured (M-H) = 538.09; Calculated (M-H)" = 538.04.

Example 10: Preparation of 3-(2-fluoro-4-methylphenylsulfonamido)-N-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (43)
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I. Methyl 3-(2-fluoro-4-methylphenylsulfonamido)thiophene-2-carboxylate (41)

To a solution of 2-fluoro-4-methylbenzene-1-sulfonyl chloride (564 mg; 2.7 mmol) in
pyridine (2.5 mL) was added methyl 3-aminothiophene-2-carboxylate (350 mg; 2.2 mmol).
After stirring at room tempceraturc overnight, the reaction mixture was diluted with watcr (5
mL). The resulting precipitate was collected by filtration to give the title compound as a
pale yellow solid (695 mg).

I1. 3-(2-Fluoro-4-methylphenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide (42)

Synthesized as described for 13 using 36 (289 mg; 1.3 mmol), 41 (330 mg; 1.0 mmol),
trimethylaluminum (1.5 mL; 3.0 mmol; 2M in hexanes) and toluene (7 mL). This afforded
the title compound as a red solid (324 mg).

III. 3-(2-Fluoro-4-methylphenylsulfonamido)-/N-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl]thiophene-2-carboxamide, sodium salt (43)

Synthesized as described for 38 using 42 (322 mg; 0.62 mmol), aqucous sodium hydroxide
(6.2 mL; 0.62 mmol; 0.1N) and acetonitrile. This afforded the title compound as a pale pink
solid (258 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 518.18; Calculated (M+H)" = 518.16.

Example 11: Preparation of 3-(3-fluoro-2-methylphenylsulfonamido)-/vV-[2,4,6-
trimethyl-3-(morphelin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (46)
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I. Methyl 3-(3-fluoro-2-methylphenylsulfonamido)thiophene-2-carboxylate (44)
Synthesized as described for 41 using methyl 3-aminothiophene-2-carboxylate (350 mg; 2.2
mimol)}, 3-fluoro-2-methylbenzene-1-sulfonyl chloride (564 mg; 2.7 mmol), and pyridine
(2.5 mL). This afforded the title compound as a pale yellow solid (450 mg).

T1. 3-(3-Fluoro-2-methylphenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl]thiophene-2-carboxamide (45)

Synthesized as described for 13 using 36 (289 mg; 1.3 mmol), 44 (330 mg; 1.0 mmol),
trimethylaluminum (1.5 mL; 3.0 mmol; 2M in hexanes) and toluene (7 mL). This afforded
the title compound as a reddish-brown solid (366 mg).

IH. 3-(3-Fluoro-2-methylphenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yD)phenyl]thiophene-2-carboxamide, sodium salt (46)

Synthesized as described for 38 using 45 (364 mg; 0.70 mmol), aqueous sodium hydroxide
(7.0 mL; 0.70 mmol; 0.IN) and acetonitrile. This afforded the title compound as a palc pink
solid (242 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 518.18; Caiculated (M+H)" = 518.16.

Example 12: Preparation of 3-(2-methoxyphenylsulfonamido)-/V-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyljthiophene-2-carboxamide, sodium salt (49)



Synt hesi zed as described for 4 using 3-brono-2,4,6-trinethylaniline
(10.0 g; 46.7 mmol ), norpholine (5 nL; 57.4 mol ), sodium

t ert - but oxwoeodd4s1g; 93.6 Mol ), ()-BLNAP (1.16 g; 1. 8grmsedodoaess

bi s(di benzyl i deneacet one) pal | adi um(0) (0.85 g; 0.93 mml) and tol uene
(130 m.) and the reaction mxture was heated at 95C. This afforded
the title conpound as pale orange solid (2.01 g). _|Hh.
3-(4-Ch|orophenylsuIfonanidnghk[2,4,6-trinethy1%§%' phol i n- 4-
Aphenyl ]t hi ophene- 2- car boxamsde (37)evBymrhesi zed assdescri bed for 13
using 36 (111 ngy; 0.55 rm@c 5 (240 mg; 0. 42 nmof N

trinmet hyl al um num (0. 63 ni; 17%6 mol; % 2M i n hexadek) and tol uene
(4.2 mL). This afforded the title conpoifii™as a pafe pink solid (73
ng). V. 47

3- (4- Chl or ophenyl sul fonam do)-N-[ 2, 4, 6-trimet hyl -3-(norpholin-4-

yl ) phenyl ] t hi ophene- 2- car boxam de, sodiumsalt (38) To a flask
containing 37 (70 ng; 0.13 mml) was added acetonitrile foll owed by
aqueous sodi umniydroxide (1.3 mi; OWE?ggyol; 0. 1IN) and wat%r and t hen
heat ed under i ced ppegssule for 5 pinates. The reacti ond@xture was

Measured (M H =,518. 147 Cal Gul ated FMIF)Y I 518. 10. Exanpl €9
Preparati on of Z °

N-[ 4-chl oro- 2, 6-di met hy1- 3- (nor phol i n-4-y ) phenyl | - 3- (4-
chIorophenylsulfonam(kgthio hene- 2- car boxam de, sodiumsalt (40)

|. N 14- Chi of&1ehy 3e@réthgxr phenylsutfonagidithionhepastresrppyylate f(47)

chl or ophenyi syhitcoineds degctiddaphaNSmg nealyDDXRTHo S phdR)2- Ak 146 (B0 Ghea 8 2

described for 13 using 26 (159 ;0,66 1), 35 (145 ny; .0. 44
mol ), trimelAy a?‘ﬂ’ﬁih%ﬂﬁ’f: ?Wl"ﬂtq%l}il."h‘o%%&,%m%ﬁ )awéﬂ'ﬂgmﬁm mL).
tol uene (4. 4T Mforddili tbe @fdf @iamhdtaben siEbhie DAPEERG)As a white solid

e b i b o- 2lTs3@-Msthagyoenyngfopmido a2 imsii-3-@oppholin-s-

ehl or opheny| snjieRNpRiofRelr-QphRARYd-@8) boxam de, sodiumsalt (40) To

Aaueous. Sodi SRRy £ Aol 5 g s6 S0 ) S SrfBRador T mob)

The react i ontrifediylalugniivis (If T ALE4 nfhod 201 W Heldded) a6EloRBR: (Balll). TME afforded

| yophilized to.yield the title conpo as a white solid (208 ng).
Mass Spectra&tﬂgﬁﬁmFWP E§aﬁ€h§ﬂ?%gBFR$gTT§l: 538.09; Calculated (mH)
= 538. 04. III. 3-(2-Methoxyphenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-

frozen in a diyicela E and hyophi | i zed C“’eldxwme titP&
compound as a Whi eosoﬁﬂﬁwng“ﬂﬁ). M 92;%%§?§$I ita (iffiz)n wvﬁ
L 8. :
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yl)phenyl] thiophene-2-carboxamide, sodium salt (49)

Synthesized as described for 38 using 48 (318 mg; 0.62 mmol), aqueous sodium hydroxide
(6.2 mL; 0.62 mmol; 0.IN) and acetonitrile, This afforded the title compound as a pale pink
solid (330 mg).

Mass Spectral Data (n/z): Measured (M+H)" = 516.18; Calculated (M+H)" = 516.16.

Example 13: Preparation of 3-(4-chloro-2-methylphenylsulfonamido)-V-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl|thiophene-2-carboxamide, sodium salt (53)



Exanpl e 10: Preparation of

3-(2-fluoro-4-nethyl phenyl sul fonam do)-N-[ 2, 4, 6-

tri met hyl-woGomvudsal i n- 4-yl ) phenyl ] t hi ophene- 2- car boxamcdap20meyoksssn
salt (43) . Met hyl

3-(2-fluoro-4-net hyl phenyl sul f onam do) t hi ophene- 2- ear boxyl ate (41) To
a solution of 2-fluoro-4-nethyl benzene-1-sul fonyl chloride (564

2.7 mol) in pyridine (2.5 nl) was added methyl =

3- anmi not hi ophene- 2- car“lﬁtﬁ’%y‘F'atléHaf"BW Ny, 2.2emmol ). After sti rbl}hg/ at
room t enper at tm% ﬁlWlE_LeaCtlol St urlEERET di | uted

water (5 m) g r es@lspimepHpieci pi t at col ¥ wtite B@? fil t(L)aLI on
to give the title conPstffxe G5 E pal e yel Lpw solid ( COLCH,
3- (2- Fl uor o- 4- net hyl phenyl sul f onam do)-N-[2, 4, 6-tri rrethyl 3 (norpholl
n-4- yl)phenylithi ophene-2-earboxam de (42) Synthesized as descri bed
for 13 using 36 (289 ngy; 1.3 mol ), 41 (330 ng; 1 0 nmol),
trimethylalumnum (1.5 ni; 3.0 mol, 2Min hexanes) and toluene (7
m.). This afforded the title corrpound\{s\;&l red solid (324 w1,
3-(2-Fluoro hyl phenyl sul f onam dq)) 2,4,6-trinmethyl-g3- @or phol i
n-4- vyl )phen)ﬁ‘*j/l opheneudg@s ®ar boxani 64 SOdI um sa |NeOHG4 3 ) &S;ﬁnt he5| zed

as described f US by RGHAD o132 2 ; ”t!)‘ 6 (HGNIGOU g
hydroxi de (6.2 ni~0.63smmwot; 0. 1N) Wtrl | e. @@.
the title conpouid as a pal e pink SO|I 2 Mass Specor Qata

(mz): Measured (MtH)E = 518.18; Cal cul ated (NH—|)+ 518. 16. Exarrple
11: Preparation of 3-(3-fluoro-2-nethyl pfenyl sul f onam do) - N-[f 4, 6-

t ;: {TEE % )1 34& raa@nmoi m@n&mhﬁeﬂm RilrbdyPERRENG0)2- ear boxani de, sodi um
Toa cooled solutlon (-10°C) of 4-chloro-2-methylaniline (5.00 g; 35.3 mmol) in acetonitrile
(353 mL) was added acetic acid (20 mL) and concentrated hydrochloric acid (10 mL). To
this mixture, a solution of sodium nitrite (2.92 g; 42.4 mmol) dissolved in water (5.5 mL})
was added dropwise via syringe at a rate sufficient to keep the reaction temperature below
5°C. After stirring for 10 minutes following this addition, a saturated solution of sulfur
dioxide dissolved in glacial acetic acid (125 mL; prepared by passing gaseous sulfur dioxide
through a gas dispersion tube into glacial acetic acid for 30 minutes) was added dropwise
via an addition funnel. The rate of addition of the sulfur dioxide saturated acetic acid
solution was such that the internal reaction temperature did not rise above 5°C (about 30
minutes). Following addition of the sulfur dioxide sclution, a solution of copper(Il)
chloride dihydrate (5.93 g, 44.1 mmol) in water (5.5 mL) was added to the reaction mixture.
The reaction was stirred for 30 minutes at 0°C then warmed to room temperature and stirred
overnight. The reaction mixture was poured into ice water (1 L) and stirred 30 minutes.
The resulting precipitate was collected by filtration and then dried under vacuum to give the
title product as an off-white solid (5.3 g).

I1. Methyl 3-(4-chloro-2-methylphenylsulfonamido)thiophene-2-carboxylate (51)
Synthesized as described for 41 using methyl 3-aminothiophene-2-carboxylate (350 mg; 2.2
mmol), 50 (605 mg; 2.7 mmol), and pyridine (2.5 mL). This afforded the title compound as
off-white solid (744 mg).

I11. 3-(4-Chloro-2-methylphenylsulfonamido)-/N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide (52)
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L Met hyl

3- (3-fluoro-2-net hyl phenyl sul f onam do) t hi ophene- 2- ear boxyl ate (44)
Synt hesi zewoasoswhasar i bed for 41 using nethyl PCT/IB2008/033883
3- am not hi ophenc- 2- car boxylate (350 ng; 2.2 mol),

3-fl uoro-2-nmet hyl benzenc- 1-sul fonyl chloride (564 ng; 2.7 nmol), and
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trimethyl al umghum(l 5 nm; 3 0 mml 2M i n hexanes) and tol uene (7
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(é Fl uor o- Zophenylithionbenet 2searbexanmid el eodivd £alt(S8)- t r i met hy1- 3- (nor phol i n

i Aphenyf | wmmeamﬁmgeg gﬂﬂ%@% mlﬁaﬁw&qd§@d'afcet&1ﬁﬁﬁe§ P

descri bed for 38 usin , agueous sodi um
hydr oxi de (7bC(d11mhyd03xvi§ (frmbs 0.6 omgl)) OE\RdTa@@a@wnmnxmr@ waf wondcatefl o ghatly

the title co pg,{yg. al Data
(m2z): I\/leasufri@ea H%%ﬁh@gﬁé&fg 18; E‘%P{ E?%‘%’ eé%ve{%ﬁﬁw%égooi%erg&ﬁ

12: Prepar at feaergture and then frozen in a dry ice/acetone bath and lyophilized to yield the tlt]e
3-(2-met hoxy%ﬁa ,f-@n 6 trimethyl- 3-

(mor phol i n-4 Mlh:gér%dfo I op ﬁ% % CAr boxam de, sodiumsalt (49) 1)
pyridine, RI 1\/1296 SHP{ZMI D@I@B@IEBM%MF@ YerD, =08.N; mg)ited\ﬂ‘(lﬂﬁﬁ):?%‘l@@ to
RTH NH N, 1)

Example 14: Preparation of 3-(2-chloro-4-methylphenylsulfonamido)-/V-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (57)

oS

1) ACOH, HCkaqy, CH3CN, -10°C o > /,

. Q
NHz  2)NaNOy,q, <5°C §T 1) pyridine, RT
X Jou ke
H 0 2
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T Q\ Vs
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III’W 2) AHCHs)a, 0°C 1o RT q o A o
~-O 358 110°%C sy M N
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L. 2-Chloro-4-methylbenzene-1-sulfonyl chloride (54)

54 <S/!\COZCH3

Synthesized as described for 50 using 2-chloro-4-methylaniline (5.00 g; 35.3), acetonitrile
(353 mL), acetic acid (20 mL), concentrated hydrochloric acid (10 mL), a solution of
sodium nifrite (2.92 g; 42.4 mmol) dissolved in water (5.5 mL), a saturated solution of
sulfur dioxide in glacial acetic acid (125 mL; prepared as in example 13), and a solution of
copper(Il) chloride dihydrate (5.93 g, 44.1 mmol) dissolved in water (5.5 mL). The crude
reaction mixture was poured into ice water (1L) and stirred for 30 minutes, at which time a

dark brown oil had formed at the bottom of the flask. The aqueous layer was decanted and



3) 47, 110 C 36 4849 1. Methyl
3- (2- met boxyphenyl sul f onam do) t hi ophene- 2- car boxyl ate (47)

Synt hesi zegloaswaests | bed for 41 using nethyl PCT/IB2008/053883
3- am not hi ophene- 2- carboxyl ate (350 ng; 2.2 nunol),
2- met hoxybenzene- 1-sul fonyl chloride (559 ng; 2.7 mmol), and pyridine

%) 5 ml_? Th{-hg oﬁn:v];léj trage'?lduptirt;| gicﬂlhltohl%thggermr?elﬂ%(éelal\%gﬂ aBIi E&é’%@d. tﬁe?ﬂl‘ejtéjwés668

3- ( 2- Met hoxyghemyrbtsdihidonaducdd preMufe2o 4lfbd theititte tonybousd {saodaphiobvmeit (4.2
Aphenyl ] t hi op| i ene- 2- car boxam de (48) Synthesized as described for 13
using 36 (309 ng; 1.35 mml), 47 (363 ny; 1.11 nmmol),

trimet hyl al ulh Migthy[ 3_-(27ch11_tr,o-Bmdthprhnbbnyl@lfbilmnikiekﬁmd&)xe-éndrlto_sjrlater(%)( 5
Iml_? . This af éy%rfhdeggedtalg%estcﬁlgéd%orcﬁrmﬁg rﬁl%th?‘rﬁ —gﬁingghfobﬁ\é}feb?caﬁagk}lflge g%&%g@&
3- ( 2- Met hox ypineRyddqdl 4 mganiScohe INafdyddige (2rmhe tThysk{f8rdedrte pHe tampodnd as
yl ) phenyl ] t hj ophene- 2. m de, sodiumsalt (49) Synthesized as
descri bed fo%n(g wg%sﬁlglg@a%% ng; 0.62 nmol), aqueous sodi um

hydr oxi de ( 61TR 3aR:CHior62-muthytph&nylshfozama da)ei[ Db itrimethyl-Tiginsr phblidded

(m2): Moasuh BRIkl R RN AR, {20 (Mg + = 516 16, Exampl 6
13: Prepar at yuthesifed3s ddscobdddorot32ising 86 Y320 e ¥4 suhdllo 6888 ole: NI Ryndbl)6-
sal 1 (53)  vEIURORBIA Gher abouroedBR IR SR ARETR IS M oc
afforded the title compound as a yellow solid (252 mg).
1V, 3-(2-Chloro-4-methylphenylsulfonamido)-N-[2,4,6-trimethyl-3- (morpholin-4-
yl)phenyl]thiophene-2-carboxamide, sodium salt (57)
Synthesized as described for 53 using 56 (252 mg; 0.47 mmol), aqueous sodium hydroxide
(4.7 mL; 0.47 mmol; 0.1N) and acetonitrile. This afforded the title compound as an off-
white solid (211 mg).
Mass Spectral Data {m/z): Measured (M-H) = 532.20; Calculated (M-H) = 532.11.

Example 15; Preparation of 3-(3-fluoro-4-methylphenylsulfonamido)-/¥V-[2,4,6-
trimethyl-3-(morpholin-4-yDphenyl]thiophene-2-carboxamide, sodium salt (60)

CﬁF
NH2 Q\ ,\ 7

1) CHzCl, RT s
@CO:CHa 2pyridine, Oy 0 :O- NH
“ ¢ S\ CO,CH;,
F 58

P
NH; @
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o 1) toluene, 0 °C o= NaOH(aq 0+8
| i NaOHag,_

N 2ACHs0°CRT o oHeN NS o
0 gss 110 Ssne N A N SLYN K -
36 5 A Lo /L
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L. Methyl 3-(3-fluoro-4-methyiphenylsulfonamido)thiophene-2-carboxylate (58)
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To a solution of 3-fluoro-4-methylbenzene-1-sulfonyl chloride {563 mg; 2.7 mmol) in
dichloromethane (5.5 mL) was added pyridine (0.36 mL) and methyl 3-aminothiophene-2-
carboxylate (350 mg; 2.2 mmol) sequentially. After stirring at room temperature overnight,
the reaction mixture was diluted with water and extracted with ethyl acetate (2 X 25 mL).
The organic [ayers were combined, washed successively with water and saturated aqueous
sodium chloride, dried over MgS0O, and filtered. The filtrate was concentrated under
reduced pressure to give the title compound as a yellow solid (486 mg).

II. 3-(3-Fluoro-4-methylphenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl]thiophene-2-carboxamide (59)

Synthesized as deseribed for 13 using 36 (57 mg; 0.26 mmol), 58 (65 mg; 0.25 mmol),
trimethylaluminum (0.4 mL; 0.8 mmol; 2M in hexanes) and toluene (1 mL). The crude
product was purified by automated silica gel column chromatography (Biotage®) eluting
with ethyl acetate/hexanes to give the title compound as an off-white solid (54 mg).

IIL. 3-(3-Fluoro-4-methylphenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyljthiophene-2-carboxamide, sodium salt (60)

Synthesized as described for 53 using 59 (48 mg; 0.094 mmol), aqueous sodium hydroxide
(0.94 mL; 0.094 mmol; 0.1N) and acetonitrile. This afforded the title compound as an off-
white solid (51 mg).

Mass Spectral Data (m/z): Measured (M-H) = 516.14; Calculated (M-H) = 516.14.

Example 16: Preparation of N-[4-chloro-2,6-dimethyl-3-(morphelin-4-yl)phenyl]-3-(4-

methylphenylsulfonamido)thiophene-2-carboxamide, sodium salt (64)

0, 0 o, Q 0, ;—_—j

wSeg 1) CH;Cly, RT O/’S‘NH NaOHyq). THF OI:S‘NH
| = 2) pyridine L’_‘S\ CH,0H, 80 °C 7 \/
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NH NNa
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1. Methyl 3-(4-methyIphenylsulfonamido)thiophene-2-carboxylate (61)



3) pyridine, NH2 4) 1) 50 CO2CH3 5253 1.

4- Chl or o- 2- et hyl benzene- 1-sul fonyl chloride (50) To a cool ed

sol uti on (WbQ@)9/maf314-chl oro-2-nethylaniline (5.00 g; 32 E/BP0OLYSIELI
acetonitrile (353 nL) was added acetic acid (20 nL) and concentrated
hydrochloric acid (10 nmL). To this m xture, a solution of sodium

nitrite (2. 9§y19hesi%gd £ danmbdq ng%gtﬂ 23 \Qﬁh%f(11(%§elé-ﬂah90x¥ﬁt§ 5?6?6’& 2.8

dropwise via syringe at a rate su the react |
t enper at ur e belobvi-Bethyleazere- seulfonylilofide (200 gniﬁqium@s’l)f wiridowihmi-hingt

addit on, & SehiabAthiab HL) ofy Ol lcathdlna dhanelaknggl act

acetic aC|d (125 ; prepareéed assin aseous sul

t hrough a ga¥l %(%M@ﬂ!}'ilniwﬂrlﬁlﬂ@namid@)tgioaberaﬂ-mbuwbcmd€62i or 30

m nutes) wastagddgd.dy v I
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such that theodium léidﬁreslder(%%mh N an@mp@mﬂ (idgnlgi dherespction gextatgoxee hGEd at

(about 30 m gyeSdmi P &o@é@t@%o?ﬂ%ﬁér&ﬂre%d hBewsHLd Whin Sb@Y HEr. The

solution, a solutio copper
aqueous layer de separated, acidified, and extracted with ethyl acetate (2 x 20 mL). The

ethyl acetate layers were combined, dried over magnesium sulfate, filtered, and
concentrated under reduced pressure to give the title compound as a white solid (1.0 g).
I1L. N-{4-Chloro-2,6-dimethyl-3-(morpholin-4-yl)phenyl]-3-(4-
methylphenylsulfonamido)thiophene-2-carboxamide (63)

To a solution on 62 (178 mg; 0,60 mmol) in 1,2-dichloroethane were added
diisopropylethylamine (0.11 mL; 0.63 mmol) and bis(2-0x0-3-oxazolidinyl)phosphinic
chloride (115 mg; 0.5 mmol) sequentially. After stirring at room temperature for 20
minutes, a solution of 26 (153 mg; 0.64 mmol) in 1,2-dichlorocthane (3.5 mL) was added
via syringe. The reaction mixture was heated at 80°C overnight, cooled to room
temperature, quenched by addition of aqueous saturated sodium bicarbonate, and then
extracted with ethyl acetate (3 x 20 mL). The ethyl acetate layers were combined, washed
successively with water and aqueous saturated sodium chloride, dried over magnesium
sulfate, filtered, and concentrated under reduced pressure. The crude dark solid was
purified by automated silica gel column chromatography (Biotage®) eluting with ethyl
acetate/hexanes to give the title compound as an off-white solid (69 mg).

IV. N-[4-Chloro-2,6-dimethyl-3-(morpholin-4-yl)phenyl|-3-(4-
methylphenylsulfonamido)thiophene-2-carboxamide, sodium salt (64)

Synthesized as described for 38 using 63 (67 mg; 0.13 mmol), aqueous sodium hydroxide
(1.3 mL; 0.13 mmol; 0.1N) and acetonitrile. This afforded the title compound as a pale
yeilow solid (70 mg).

Mass Spectral Data (m/z): Measured (M-H) = 518.09; Calculated (M-H) = 518.10.

Example 17: Preparation of 3-(2-fluorophenylsulfonamido)-N-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (67)
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chloride di hydrate (5.93 g, 44.1 mmol) in water (5.5 nL) was added to
the reaction m xture. The reaction was stirred for 30 mnutes at 0C

t hen war ned@ot2000aemit enperature and stirred overni ght. POTABR@®8/0$38%3N
m xture was poured into ice water (1 L) and stirred 30 mi nutes. The
resulting precipitate was collected by filtration and then dried
under vacuumto give the title product as an off-white sphid (13 Q).
1. Methyl “§f>
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Synt hesi zed as descr e-For 41 irng met hyl
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nmml ), and pyridine (2.5 nm.). This afforded the title onpound as
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and a sol ution of coppe (II% chl oride di hydrate (5. , 44.1 mol)

di ssol ved i nlinirtdFluprpphernyisp] fowdarfﬁdyﬁéamlwm szm!w Yas pour ed

into ice \A/atﬁypheﬁmfhﬁpgenﬁg_&qﬁgmme @ mnutes, at which time a dark

brown oil had fornmed he baottom of 'the flask The %ggeous | ayer
was decant edT&nepeled (O°C) soluuon of 36 (362 mg; 1.64 mmol) in toluene (4 mL) was added

trimethylaluminum (1.1 mL; 2.2 mmol; 2M in toluene). After the reaction mixture was

e/ wat er geae.qt he d=6t e

o 9

stirred at room temperature for 1 hour, a solution of 65 (461 mg; 1.46 mmol) in toluene (4
mL) was added via syringe. The reaction mixture was heated at 100°C overnight, cooled to
room temperature, poured into a flask containing ice (10 g) and aqueous hydrochloric acid
{75 mL; 2N), and then extracted with ethyl acetate (3 x 25 mL). The organic layers were
combined and washed successively with aqueous saturated sodium bicarbonate and aqueous
saturated sodium chloride, dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The resulting crude was purified by automated silica gel column
chromatography (Biotage®) eluting with 100% hexanes to 100% ethyl acetate gradient to
give the title compound as a white solid (0.27 g).

IH. 3-2-Fluorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (67)
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the oil was taken up in dichloronethane, dried over MgSO4 and
filtered. The filtrate was concentrated under reduced pressure to
af ford t hewbizodog4eanpound as a dark brown oil (4.2 g). panB20vk03dwss
3- (2-chl or o- 4- net hyl phenyl sul f onam do) t hi ophene- 2- ear boxyl ate (55)
Synt hesi zed as described for 41 using nethyl

3- ani not hi ophg Qﬁa&% c&ﬁﬁlﬁﬂf ¥k ]?_269 {3982 ol %va% 28088 %etonﬁrdlle((f’ it SR aq%eo%?

nmol ) and pyri di ne hi s afforde the title conpound as
off-white So.pngm'( ]@gl(pxpﬁgx mLj P.p3 mmol; 0.105N). The reaction mixture was somcated and

3-(2-Chloro- émﬂ?h@a)[édﬁ@@@%h\%léh QlfH@mI‘ﬁi@x)%dN' %oﬂuélmgfn@;e x d’é E@ZePERJi

n-4- yflphenyflthi ophene-2-earboxamde (5 Synt hesi ze scr

for 13 usi ngdrggce(agggneﬁagth apd hyop,lnbze)i to ggld@lgggle@gmpcmmg asmfﬁwhne solid (237
trimethylalu um (1.65 nL; 3.3 muvol; 2Min hexanes) and toluene (5.5
m.). This afforded the title conpound as a yellow solid (252 ng) .

V. Mass Spectral Data (in/z): Measured (M-H) = 502.14; Calculated (M-H) = 502.13.

3-(2-Chl or o- 4- net hyl phenyl sul f onam do) - N42, 4, 6-tri nmet hyl- 3-(nor pholin
-4- yflpheny X3l zed
& QUL Phe B PRt 6 AT oy b (T b EIGE

hydr oxi de ( 4(mporgholingd-ghyphenpll thiophandg2-earbioxaodd e sridivym k&t (7¢hi s af f or ded
the title conpound as an off-white solid (211 ng). Mass ectral Data
(mz): Measured (MH)" m, 532. 20; lcul ated 04-Hy = 5%§:§§F Exanpl e
15: Preparation of Bﬁ(ﬁ-fluoro Ay | pHEfPERET onan; q) N-12, 4, 6-
tri met hyl- 3- (nor phol i A~ £°3% phen thlophene 2- ear boxapt de, sodi um
salt (60) N-12 CRCH3 1) CH2d 2] RT 2) pyridine, 3) . *cocHs

NH 7 ‘\ //m\
)\ F Q, = F
H:l 1} toluene, Q9C oﬁs NaOHg 0=8
P N'Na™
. Do CH4CN ~
O 2) AliCHz)s, 0 °C to RT 3 é\'.( " o
3) 68, 100°C r S)WFN N
36 0
69 70

1. Methyl 3-(3-fluorophenylsulfonamido)thiophene-2-carboxylate (68)

Synthesized as described for 65 using methyl 3-aminothiophene-2-carboxylate (560 mg;
3.56 mmol), 3-fluorobenzene-1-sulfonyl chloride (0.43 mL; 3.23 mmol), pyridine (1.3 mL;
16.1 mmol) and dichloromethane (10 mL). Recrystallization from ethyl acetate/hexanes
gave the title compound a white solid (601 mg).

1L 3-(3-Fluorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide (69)

Synthesized as described for 66 using 36 (556 mg; 2.52 mmol), 68 (596 mg; 1.88 mmol) in
toluene (4 mL), trimethylaluminum (1.9 mL; 3.8 mmol; 2M in toluene) and toluene (5 mL).
The resulting crude was purified by automated silica gel column chromatography
(Biotage®) eluting with 100% hexanes to 100% ethyl acetate gradient to give the title
compound as a white solid (0.90 g).

IIL 3-(3-Fluorophenylsulfonamido)-/V-{2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide, sodium salt (70)



C2CH3 58 5960 I|. Methyl

3- (3-fluoro-4-net hyl phenyl sul f onam do) t hi ophene- 2- ear boxyl ate (58)
To a sol utworro@fo481f | uor o- 4- net hyl benzene- 1- sul f onyl cHcaBeios/(BES
ng; 2.7 mmol) in dichloronmethane (5.5 nm.) was added pyridine (0.36
mL) and net hyl 3-am not hi ophene-2- carboxylate (350 ng; 2.2 mol)
sequenti al | ygyMdietd &Mb&ﬁbé&%@@ Jsﬁ@@t@f@fro%%n%[?!{ﬁfe@dsgmmmth @rox1de

reaction mxture was wat er and extracted wt
acetate (2 Xx(7Zmhy076 Hlﬂﬁél @rﬂ@%‘ﬁlaéd pegipaitale gbmb). covini fisedsd thﬁdéiﬁé@lnpomd as
successi vel y, Whidson@t e n@}d saturated aqueous sodium chl oride, dried

over

MySO4 and flltered

he filtrate was concentrated under reduced

pressure to MYRgseSperal Pate ('zk depsurid MaED g 5Pl :dvwloalsted @McABE SAHY3. 11 .
3- (3- Fl uor o- 4- net hyl phenyi sul f onam do) - N-12, 4, 6-tri net hyl - 3- (nor phol i

for

m).

n- 4- 139(052?gét%%rml@weiﬂ@pﬁa@ﬁlrmx{mﬁﬁo ﬁ?@muwﬁté?ﬁagﬁﬁgnﬁ?mﬁﬁﬁfabpﬁd

trinethyl al ui%%tﬁl{l@lqg Mmornh(émrﬁwﬂbphemthwpmén@gyoxamﬂes divam ealy (72)
The crude product was purified by autonmated silicaogel columm

chromat ography (Biotage(r) eluting with ethyl acetgteffiexanes to give
the title conpound as an @ff-white solid (54 ny). 0\\\ /
5

1) pyridine, RT

) o™
NH
g7 TCO,CH, 2) 0.0

g7 “COLCH;
F;CO cl

7

OCFs OCF;

NH, ol Cl~—” '\
o 1) icluene, Al{CH3), Q, =
g 0°CloRT 0=
~ * o -~ NH
N7 NH 2)100 °C 4’\\ y (\?
~ NSt
36 g CO,CHy o
72
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L. Methyl 3-(2-chloro-4-(trifluoromethoxy)phenylsulfonamido)thiophene-2-carboxylate
(71)

To a solution of methyl 3-aminothiophene-2-carboxylate (0.30 g; 1.9 mmol) in pyridine (2
mL) was added 2-chloro-4-(trifluoromethoxy)benzene-1-sulfonyl chloride. The reaction
mixture was stirred overnight at room temperature, and then diluted with water. The
resulting precipitatc was collected by filtration to give the title compound as a yellow solid
(0.61 g).

- 1L 3-[2-Chloro-4- (trlﬂuommethoxy)phenylsulfonamldo]-N—[Z d,6-trimethyl-3-

(morpholin-4-yl)phenyl]thiophene-2-carboxamide (72)

To a cooled (0°C) solution of 36 (200 mg; 0.91 mmol) and 71 (333 mg; 0.80 mmol) in
toluene (4 mL) was added trimethylaluminum (0.7 mL; 1.4 mmol; 2M in toluene). The
reaction mixture was stirred at 0°C for 15 minutes, warmed to room temperature and then
heated at 100°C overnight. After cooling to room temperature, the reaction mixture was
poured into aqueous hydrochloric acid (100 mL; 2N), and then extracted with ethyl acetate
(3 x 20 mL). The organic layers were combined and washed successively with aqueous

saturated ammonium chloride, water, and aqueous saturated sodium chloride, dried over
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1L

3- (3- Fl uor o- 4- net hyl phenyl sul f onam do)-N-12, 4, 6-tri met hyl- 3- ( nor phol
n- 4- yl ) pheoybisaiaphene- 2- car boxam de, sodi um salt (6@cT8pmobesssmed
as described for 53 using 59 (48 ng; 0.094 nmol), aqueous sodi um
hydroxide (0.94 nL; 0.094 mol, 0.1N) and acetonitrile. This afforded

the titl f | t
e g oIS, Al ALl il b T SR gt 2

16: Prepar at Piefucofvas punﬁed by automated silica gel column chromatog'raphy (Biotage®™) to give the

N14- ehl or o- 24 ‘@&E{ﬁ%{% ?al(: foWL‘ah&ﬂ“Sﬂ ) phenyl | - 3-(4-

met hyl phenyl sul f onam hene -‘ear boxam de, sodi um sal t g 4) 1.
Met hyl  3- (4- M@Nﬁple%wéﬁwﬁmz} MﬁWW‘*ﬁDOpﬁ%b"s ,@ab@lﬁ@d)@ﬂﬂél & 61

Synt hesi zed as described for 58 using nethyl

3- ami not hi op ( _ A

4 mot yl bene o e 2Rl ool eségu“%n g2 g rimatols,

(2.1 n) and(lmr@hﬂm“bbﬁ%l?hﬁan'éfh(@l!enﬁtlycaﬂrmamldﬁg mhmaalt (‘7@) title
conpound a white solid (2.62 g). II. —

3- (4- Met hyl phenyl sul f onam do) t hi ophene- 2- car boxyl i ¢ aci 62) To a
mxture of 61(1.40 gi*24.5 mnmol ) 4P tetrahydrof uran (33, wer e added
aqueous sodi um hydr X|de (22 2R) and—éﬂiﬁhnol (110ﬁh). The
reaction nixture wes 1764t ed @t>*80C over ni ght, cool ed room
tenperature and then washed with diethyl ether. The ) equs, | ayer was
separated, acidified, and extracted with ethyl acetate gz x 20 ).
The ethyl acetate |ayers were conbined, dried over magn %lun1sulfate
filtered, and concentrated under reduced pressure to give the title
compound as a white solid (1.0 g). [II1I.

N-[ 4- Chl or o- 2, 6-di net hy1- 3- (nor.phol i n- 4- yDphenyl ] - 3- (4-
gigﬁrution on

nethylphenylsuWﬁonanldo)thlo ne- 2- car boxam de (63) To

62 (178 ny; Oﬂggggrnl) in b |chIor oefdrainE “er e addqﬁ%

di i sopropyl et -ne (*0. 1&' - qyggy—and—“

bi s(2- oxo- 3- ox zoLVQInyI) sphlnlc chl'oride (115 ng(iéw
sequentially. Afjter stlnw -éd,c;00m t enper ature for 207Mm 1 Lhes

sol ution of 26 (153 my; 0.64 mmol) in 1, 2-dichl oroet hané ¢ ) mas
added via syringe. The reactizon m xture was heated at 80C awernlght
cooled to roomtenperature, quenched by addition of agueous saturated
sodi um bi carbonate, and then extracted with ethyl acetate (3 x 20
m.). The ethyl acetate Iayer were combi ned, washed successively with
wat er and aqueous saturateggi_dlunlchlorlde dried over magnesi um

sul fate, filtergdys, and co rated under reduced pressure. The crude
dark solid was pyg|fi ed b Nwwtonat silica gel colum chromat ography
(Bi otage(r)) eIutlng mnth\et y u)ate/hexanes to give the title
conpound as an off-white?® so .

N[ 4- Chl or o- 2, 6- di et hy1- 3- (%Bf len 4 Aphenyl] 3-(4-
nethylphenylsulfonanldo)thlophgne 2- car boxam de, sodiumsalt (64)

Synt hesi zed as described for 38 using 63 (67 ng; 0.13 nmmol), aqueous
sodi um hydr okMgthyl 3-(4- eﬁhxlpmnnlgﬂf?ﬁﬁmldmhmnbenaﬁdcaah@wfﬁ @Hile. This

af forded t heAtrmdn% o@mgpmnaém%p%k 9-&1%&3% &Pt0s5¢: &Z@mm) amh\/@ss
Spectral Data (mz): Measured Cal cu

518. 10. Ex anﬁh)ébeg;eneﬂrsgg‘g}}yéﬁhlgpﬂedﬁ lg; 4 4 mmol) in pyridine (5 mL) was stlrred at room
3-(2-fluor 0%&?&5@#&' fﬁpﬁﬁdﬂsdﬁauré}{lﬁmiq&o&sr ﬂy'aﬁ}cﬁwhc Rid 1(150 mL; 2N), %nd ﬂ)len

(morpholin-4 hene- 2- car boXam de, sodi um sal
extracted with dlchloromethane (2 x 30 mL). The dichloromethane layers were combined,

dried over sodium sulfate, filtered, and concentrated under reduced pressure to give the title
compound as a pink oil (1.50 g).

I1. 3-(4-Ethylphenylsuffonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide (74)
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WD 2009/ 044311PCT/ 1 B2008/ 053883 65 6667 1. Methyl
3-(2-fluorophenyl sul f onam do) t hi ophene- 2- car boxyl ate (65) A m xture
of met hyl WO d4H1 ophene- 2- car boxyl ate (565 ng; 3. 59 MUIBROIS053883

fl uorobenzene-1 -sul fonyl chloride (0.22 nL; 1.66 nmol), and pyridine
(0.7 m; 8.65 mmol) in dichloromethane (10 nL) was stirred at room

t enper ature gm{e@iz@ms,de@ﬁwd&dr TNIsPig 36 YEALS 4@9%@&11 bsml R4 gaqnsd o)), mL;

1IN) and then extr ted wth dichloronethane g %
di chl or onet hihypepiaung a3 mls d gl M jrpishers awdtfﬁluartfd% Y sléktedﬁsatt@a

sodi um chl or ¢rflgs r@ddc&das%ﬂﬁecﬁlﬁ@utﬂﬂa&ﬂ'aﬂ@l £ol chliuhh e8r6elato@Bfhy (Biota e®)

concentrated un red ed Elressure Recrystallization from et

acet at e/ hexaﬁé@g@z‘e{}'eant T'ege reéleé%%ﬁal%gl}ae the Gk cogarndasap giFp Zte

ng). 11. solid (0.60 g).

3-(2-Fl uor ophen | su%fonam -trimethy (ror phol i n- 4-

yf I phenyl |t hilgy @rFéhDZ‘PE%{WBBEE%"H@)(%% 4=ﬁ'6r"ae%’o? @Hoer@)"'%"ol ution of
36 (362 ny ﬂ)ﬁénﬂnﬁiobhéﬂa_z-@alrb@@ﬁudésm 7§plded trimethylal um num
(11rr1_ 22 Min tol uene reaction m xture was
Stirred ar ¢ BORTESARARPErE G OTE 117 aIROD wers gided ko wRoBYn (T2

1.46 mol) imLf pbyeRsl; 04078N) aﬁ@&ceﬁﬂﬁﬂ@ (ymﬁ) ShHeirf@fon Rfurd KACeh® heated
m xture was heated at 100C overnig cooled to room tenperature,

poured into 19 dssofgal Lot The ﬁ‘ij“lflﬁ%so(hiﬁn gps Alaedagd é*tﬁ’ﬂ?ol‘ﬁﬂﬁ &EN ori c
acid (75 n; icéMetonaBeth bitERo @M izE RtyRA W tille &inﬂn\bhncﬁ&@.ﬁ BEEVHiS sNiddB0 7).

The organic | ayers re conbined and washed successively wth aqueous
sat ur at ed soM%rﬁPB‘it’i‘} PHdAREE %WY%H%H?JS Séatlar%‘ﬂ‘élhm%wr%}n‘ém ofi de,

dried over sodiumsulfate, filtered, and concentrated under reduced

pressure. Thexdmggebi: lm%aﬁ-ﬁﬁkﬂﬁr\eﬁ(ﬂ-rﬂ!ﬁjlf)ﬁeﬂ?lsmon@ﬁ@%&tﬁgl G &Byrge!
ex

anes to 100%

col um chror‘r&lt1 graph%/T SBI ot aig eluti nrc); W th 100%
et hyl acet at yPhjinafryDplsnylithiophens-Z-earpexapyidg, spdim st G Owhi t e sol i d

(0.27 g). I11.
3- (2- Fl uor ophefyd sul f onami do 2,4,6-tg @wl 3- (nor phol i n-4-
yf 1l phenyl ]t hi he- 2- cambcm%b%% sodi umssa t (67) _NaOHigy_

I 2) 61, Rito 100 °C CHaCN
k,o
36

Y
Q, Ja=
0=8

N'Na"

e
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1. 3-(4-Methylphenylsulfonamido)-/N-[2,4,6-trimethyl-3-(morpholin-4-
y)phenyljthiophene-2-carboxamide (76)

To an oven-dried 100 mL round bottom flask containing a stir bar, cooled under vacuum
and purged with nitrogen, were added 36 (2.20 g; 9.98 mmol) and anhydrous toluene (20
mL). The vessel was placed under vacuum and purged with nitrogen (repeated three times)
then cooled to 0°C in an ice bath. and trimethylaluminum (10 mL; 20 mmol; 2M in toluene)
was added dropwise. The reaction was stirred an additional 15 minutes at 0 °C, warmed to

room temperature and stired for 30 minutes. To the resulting mixture, 61 (2.95 g, 9.47

62



To a flask containing 66 (260 ng; 0.52 nmol) was added acetonitrile
(2 nmL) and aqueous sodi um hydroxide (5 nL; 0.53 mmol; 0.105N). The
reacti on nwetz09%4¥as soni cated and gently heated to di ssimeooabissss
solids. The resulting solution was filtered and then frozen in a dry
i ce/ acetone bath and | yophilized to yield the title conmpound as an

of f-white sohlhgn(\;’a%zddgaln Migl% fé%ﬁ.t T@re%r@mfxﬂjr@)vas HEARYEE R 1<0M°b')for =
502. 14; Cal cul at'ed (M . Preparation of

3- (3- f | uor opfhRprs Ry 6'{‘?3/9@ #opPoiNe E@m‘eﬁmmflﬂﬁéﬁ%‘ﬁ&@ﬁﬂ poured into crushed ice (50

(mor phol i n- 45»/41])1 Qﬁu%ew ﬂyh#a,bmmemr @o&ﬁtbm)a%g&sul&%ﬂmré@éb extrdddd with
CH2d 2, pyri Sr-c
1sopropyl acetate (3 x 40 ml). The orgamc extracts were combined and washed with brine

and the layers were separated. To the organic layer, fincly powdered charcoal (2.0 g) was
added and the resulting mixture was stirred for 40 minutes with intermittent gentle heating,
The mixture was filtered through Celite® and the filtrate was concentrated under reduced
pressure. The crude product was taken up in a mixture of isopropyl acetate (50 mL) and
hexanes (50 mL) and the mixture was stirred overnight then sonicated for 15 minutes and
filtered to give the title compounds as a white solid (4.17 g).

1L. 3-(4-Methylphenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide, sodium salt (77)

A suspension of 76 (1.8 g; 3.6 mmol) in aqueous sodium hydroxide (8.0 mL; 4.0 mmol,
0.5M) was stirred at 80 °C until a clear solution was obtained. The solution was allowed to
cool to room temperature and the resulting crystals were collected by filtration and dried
under vacuum to give the title compound as an off-white solid (1.974 g).

Mass Spectral Data (m/z); Measured (M-I) = 498.20; Calculated (M-H) = 498.15.

Example 22: Preparation of 3-[4-(trifluoromethyl)phenylsulfonamido]-/V-[2,4,6-
trimethyl-3-(morphelin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (80)
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6970 1. Methyl 3-(3-fluorophenyl sul fonam do)thi ophene-2-carboxyl ate
(68) Synthesized as described for 65 using nethyl

3- am not hi 9prewd+4itar boxyl ate (560 ng; 3.56 mmol), PCT/IB2008/053883
3-fl uorobenzene- 1-sul fonyl chloride (0.43 nL; 3.23 mmol ), pyridine
(1.3 nL; 16.1 mmol) and di chl oronmethane (10 nL). Recrystallization

from et hyl
.

acet at e/ hexanes gave the title conmpound a white solid (601

ng) . Q

3- (3- Fl uorophenyl sul f onam doj- N42, 4, ﬁzézr' nmet hyl - 3-C(\S\ f phol i n- 4-

yf | phenyl ]t hi ophene- 2- car Bo am de (ﬁg@%rygsi zed gs described for
66 using 36 (556 nmy; 2.52 Mol " 68 (586 mpSel. 88710l ) in tol uene (4
m.), trinmethylalumnum (1.9 nL; 3 8 ~2Min todfugHd) and tol uene
(5 nmL). The resulting crude was purified by automated silica gel

col um chr omat ogr aphy (Bi otage) eluting with 100% hexanes to 100%
ethyl acetate gradient to give the title conpound as a white solid

(0.90 g). I11I.

3- (3- Fl uorophenyl sy}f onam do) - N-[ 2, 4, 6-tri mefhy1- 3- (nor phol i n- 4-

yl ) phenyl ] t hi oph car bQREFHENM B8 um (70) sulthesi zed as
descri bed for 67 69 4 N, @« 0. /0 MMD y ueouW
hydroxide (7.2 mL; 0.76 nmol; 0.105N) and acetonig ril g4sdecl). This
afforded the title conpound as a white solid (308 ng). Mass Spectral
Data (mz): Measured (MH)-= 502.14; Calculated (MHL = 502.13.
Exanpl e 19: Preparation of

342-chl oro-4-(trifl uorop®t hoxy) phenyl sul f onam dolesN[ 2, 4, 6-trimet hyl-3
- (nor phol i n- 4-yfl phg\\n)L\[)St hi ophene- 2- car boxarrj,o e, sodiumsalt (72)

ocF3

08 NaOH (g 0+
_NaCHeg o,
y NH 0 CHACN N'Na o
SR AN S P,
s ’\(r s
0 0
80
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I. Methyl 3-[4-(trifluoromethyl)phenylsulfonamido]thiophene-2-carboxylate (78)
To a solution of methyl 3-aminothiophene-2-carboxylate (0.25 g; 1.59 mmol) in
dichloromethane (4 mL), was added 4-(trifluoromethyl)benzene-1-sulfonyl chloride (0.43 g;
1.76 mmol) and pyridine (0.3 mL; 3.7 mmol). After stirring overnight at room temperature,
the reaction was quenched by addition of aqueous hydrochloric acid (100 mL; 1N) and then
extracted with dichloromethane (3 x 30 mL). The organic phases were combined, washed
successively with aqueous saturated sodium bicarbonate and aqueous saturated sodium
chloride, dried over sodium sulfate, and filtered. The filtrate was concentrated under
reduced pressure to give the title product as a red solid (0.484 g).
IL. 2,4,6-Trimethyl-3-(morpholin-4-yl)aniline (36)
To a suspension of 3-bromo-2,4,6-trimethylaniline (5.00 g; 23.4 mmol), sodium rer¢-
butoxide (4.45 g; 46.3 mmol), bis(dibenzylideneacetone)palladium(0) (0.43 g; 0.47 mmol)
and (=)-BINAP (0.56 g; 0.89 mmol) in toluene (100 mL) was added morpholine (2.60 mL;
29.7 mmol) via syringe. The reaction mixture was heated at 85°C overnight under a
nitrogen atmosphere. Additional morpholine (4 mL) was added and heating was continued
at 85°C for an additional 24 hours. After cooling to room temperature, the reaction mixture
was diluted with aqueous hydrochloric acid (100 mL; 2N) and then washed with diethyl
ether. The aqueous layer was separated and basified by addition of sodium bicarbonate and

then extracted with ethyl acetate (4 x 50 mL). All ethyl acetate layers were combined, dried
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. Methyl

3-(2-ehloro-4-(trifluoronethoxy)phenyl sul f onam do) t hi ophene- 2- ear boxy
late (71) WO 2809843011 on of nethyl 3-am not hi ophene- 2- cadTaRyiosn3383
(0.30 g; 1.9 mol) in pyridine (2 nL.) was added
2-chloro-4-(trifluoronethoxy)benzene-1-sul fonyl chloride. The

reaction m Xpb @od{\@1§31§1faier ﬁlﬁe@edoé&ﬂrceh&ﬂttrat@éuﬁ%&&@dﬁ?@s&ﬁ’euf&reﬁlﬁﬁo%%é‘
diluted with water. The resulting precipitate was coll ected by

f | ltration tBroguclway MEsTedithieghcothpid sher asd colupprmddbpndairagd fompexgpes to

give the title compound as a hght yellow solid (0.30 g).
342 Chl or o- 4112} rifluoromethoxy sul fonam doi -N42,4,6-trinmethyl -3

- (norpholin 3@#@%9%@%@%@1&@ wms!%irﬁ’d{?eﬂm-)nethml-?zﬂmwh@lw 400
sol ution of HedARnidgierfe-Ddarhialnkdeand) 71 (333 ny; 0.80 rrm)l) in
nﬁ?’ of K )

t ol uene (4 wasadedtnrrethlalumnum(O? nth; 1.4 2Min

t ol uene). The& # 6aled (BYE) welkdanad 36\&§6§t§s 1 L& ammel) intolyens (STBLYHAS H@@
warmed to r ORM A HRBL Al | 187 ANd3 § hed Wiﬂquzﬁﬁas) 1QGE QY REHLS Hﬁxtm‘@‘wag r

cool i ng to roomte erat ure, the reactl on m xture was poured into
aqueous hydr $1H 8t §°€ TaichSanipatorandithen aNpomereperdtan fos 45 pimtesch siutian ef 7y |

acetate (3 x %@mgti 27 Eﬂﬁl)%%ﬁ&h&?'sﬁlﬂﬂ&as‘%ﬁ&e@ %@Rh&%ﬂnﬁ'ﬂ&e%ﬂ&%d at

successi vel Yy W th agueous sat ur a amoni um chl ori d e, wat er,
aqueous sat ubafeucaighi crpledie momdempartisdpayied into éééﬁkwmt@umgmeézs g) and

filtered, a“%u@&@%?ﬂl%&@&r%@cﬂd@mrﬁ@%ﬁ%dﬂ%ﬁ&&%%uh@hﬁl £c%t%{é|(§k'39mL)
crude product was purif by automated silica gel colum

chr omat ogr aphF ‘-‘(%l“&?t%)@é*(‘f")r § camgpingd\wad wisbed with equeinseuiagd segdivin gleride,

yel I ow sol i dgheh®QerBdinmVRsse, §9&€& raﬁd c@@ér@rat@%@er rehﬁftﬁ WeGilre( Mﬁﬂeﬁult‘ fng
604. 14; Calculated (M-H)+ = Exanpl e X aration of

3- (4- et hyl ph&HdA llgeﬂupbrﬁamfelbaedpﬁm t‘ah%dqeraiteﬁngioyvet e title compound (0.447
(nor phol i n-4gyl ) phenyl ] t hi ophene- 2- ear boxam de, sodi um salt (75)

73
1V, 3-[4-(Trifluoromethyl)phenylsulfonamido]-N-(2,4,6-trimethyl-3-(morpholin-4-

yD)phenyl]thiophene-2-carboxamide, sodium salt (80)

To a solution of 79 (447 mg; 0.81mmol) in acetonitrile (7 mL) was added aqueous sodium
hydroxide (8.0 mL; 0.84 mmol; 0.105N). The resulting solution was filtered and then
frozen in a dry ice/acetone bath and lyophilized to yield the title compound as a pale orange
solid (400 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 554.15; Calculated (M+H)" =554.14.

Example 23: Preparation of 3-[3-(trifluoromethyl)phenylsulfonamido]-N-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl] thiophene-2-carboxamide, sodium salt (83)
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NaOHOCI ) CH3CH 7374 LU Og "NiNaiii e HCOI, 0O 75 I. Methyl

3- (4- et hyl phenyl sul f onam do) t hi ophene- 2-car boxyl ate (73) A m xture of
nmet hyl 3- awDro¥Hédhene- 2- car boxyl ate (0. 705 g; 4. 48 mAUT)IB208035883
et hyl benzene- 1-sulfonyl chloride (0.91 g; 4.4 nmol) in pyridine (5
m.) was stirred at roomtenperature for 4 hours, poured into aqueous
hydrochloric acid (150 nL; 2N), and then extracte i th

di chl oromet hane (2 x 30 nly),. The di chl or onet hane, [Yayef's were
conbined, dried over sogifum sul f al &Y tered, apd concentrated under
reduced pressure to give THeM |t BPEH Ergr%l as |nk oil (1.50 g).

3- (4- Et hyl phenyl sul f onam do) - N-[ 2, 4, 6 et hyl @dsr;a{gphol I n-4-

y1l) phenyl j t hi ophene- 2- ear boxam de (74

81

Nz 0, 5\ CF3 o, CFa

1) toluene, 0 °C 0/3 NaOHgq) O’S
N Na*
2) Al[CHy)s, 0 °C 1o RT 0 CH4CN
N DAICH, {‘1 H 9 (\(
L_0 3)81,85°%C /\ﬂ, Awr
36 o o
82 83

I. Methyl 3-[3-(trifluoromethyl)phenylsulfonamido] thiophene-2-carboxylate (81)
Synthesized as described for 78 using methyl 3-aminothiophene-2-carboxylate (0.250 g;
1.59 mmol), 3-(trifluoromethyl)benzene-1-sulfonyl chloride (0.28 mL; 1.75 mmol), pyridine
(0.30 mL; 3.71 mmol) and dichloromethanc (4 mL). This afforded the title compound a
light tan solid (558 mg).

I1, 3-[3-(Trifluoromethyl)phenylsulfonamido]-/V-[2 4,6-trimethyl-3-(morpholin-4-
yDphenyl]thiophene-2-carboxamide (82)

Synthesized as described for 79 using 36 (255 mg; 1.16 mmol), toluene (3 mL),
trimethylaluminum (1.7 mL; 3.4 mmol; 2M in hexanes) and a solution of 81 (504 mg; 1.38
mmol} in toluene (3.5 mL). The resulting crude product was recrystallized from ethyl
acetate/hexanes to give the title compound (434 mg).

IIL. 3-[3-(Trifluoromethyl)phenylsulfonamido}-V-[2,4,6-trimethyl-3-(morpholin-4-
yhiphenyl]thiophene-2-carboxamide, sodium salt (83)

Synthesized as described for 80 using 82 (434 mg; 0.78 mmol), aqucous sodium hydroxide
(7.7 mL; 0.81 mmol; 0.105N) and acetonitrile (11 mL). This afforded the title compound as
a pink solid (425 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 554.18; Calculated (M-+1)" = 554.14.

Example 24: Preparation of 3-[3-(trifluoromethoxy)phenylsulfonamido]-V-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl] thiophene-2-carboxamide, sodium salt (86)
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Synt hesi zed as described for 72 using 36 (1.10 g; 4.99 nmmol), 73
(1.50 g; 4.60 mol ), trimethylalum num (5.0nm; 10 mol; 2Min

tol uene) awe 2@Vud4erie (20 nL). The resulting crude produnIT/NBARNS/053883
purified by automated silica gel columm chromat ography (Bi otage(r)
eluting with an ethyl acetate/hexanes gradient to give the title
compound as an off-white solid (0.60 g). I11I. =

3- (4- Et hyl phenyl sul f onam dg) -N-[2 4,6-trimethyl- 3-( 8%% n- 4-

yl ) phenyl it hi ophene- 2- c?rg xanlde $&efizui sal t (75)s o a flask
containing 74 (0.60 g; Feareml ) wmmﬁwaddegoaqueousN%odlun1hydroxide
(12 nm; 1.23 mol; O. 1023hb and acetonit eq3 nm I@g reaction
m xture was gently heated to dissolve al hsolids. The re§u|t|ng
solution was filtered and then frozen in @fdry ice/ ac®tone bath and
| yophilized to yield the title conpound as an off-white solid (607
ng). Mass Spectral Data (mz): Measured pn-Hy = 512.17; Calcul ated
04-Hy = 512.17. Exanple 21: Preparation of

3-(4- nethylphe$¥lsulfonanido) N12, 4, 6-#ri net hyl - ,ig;7
(rmor pholin-4-y b enyllthloghene 2- c%g defde, sodlunlsaD¢ QCFs
rx, 0 c- N Najr JH C? 02¥": _NaOHeq

3- (4- Met hyl phergT s oﬁaﬁm@)"ctwnz@; ﬂ\&ﬁ\jl 3”3%%rrmfl lfp- 4 (9
=
O

yl ) phenyl i t hi ophene2- ¥&ri58xani de O
36

36
I. Methyl 3-[3-(triﬂuoromethoxy)phenylsulfouamldo]thlophene-z-carboxylate (84)

Synthesized as described for 78 using methyl 3-aminothiophene-2-carboxylate (0.75 g; 4.77
mmol), 3-(triflucromethoxy)benzene-1-sulfonyl chloride (1.0 g; 3.83 mmol), pyridine (1.25
mL; 15.5 mmeol) and dichloromethane (10 mL). The resulting crude product was purified
by automated silica gel column chromatography (Biotage™) eluting with an ethyl
acetate/hexanes gradient (0% to 50%) to give the title compound as a white solid (1.10 g).
IL. 3-[3-(Trifluoromethoxy)phenylsulferamido}-V-|2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl] thiophene-2-carboxamide (85)

To a cooled (0°C) solution of 36 (229 mg; 1.04 mmol) in toluene (4 mL) was added
trimethylaluminum (2.0 mL; 4.0 mmol; 2M in hexanes). After the reaction mixture was
stirred at room temperature for 45 minutes, 84 (439 mg; 1.15 mmol) was added. The
reaction mixture was heated at 85°C overnight, cooled to room temperature, poured into a
flask containing ice (25 g) and aqueous hydrochloric acid (75 mL; 2N), and then extracted
with ethyl acetate (3 x 30 mL). The organic layers were combined, dried over sodium
sulfate, filtered, and concentrated under reduced pressure. The resulting crude product was
purified by column chromatography on silica gel, eluting with 45% cthyl acetate/hexanes to
give the title compound (110 mg).

1. 3-[3-(Trifluoromethoxy)phenylsulfonamido]-V-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide, sodium salt (86)

Synthesized as described for 80 using 85 (110 mg; 0.19 mmotl), aqueous sodium hydroxide
(1.9 mL; 0.20 mmol; 0.105N) and acetonitrile (3 mL). This afforded the title compound as
a pale yellow solid (104 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 570.15; Calculated (M-+H)" = 570.13.
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To an oven-dried 100 nL round bottom flask containing a stir bar,

cool ed under vacuum and purged with nitrogen, were added 36 (2.20 g;
9. 98 mmol ) Warrdosddsdttlr ous tol uene (20 nL). The vessel waCTaBa@eds3assder
vacuum and purged with nitrogen (repeated three tines) then cooled to
OCin an ice bath. and trinethylalum num (10 ni; 20 mml; 2Min

t ol uene) WaSEs'z\@lﬂ%@ 25”1%14\4@60[1 Jﬁﬁ[ﬂ(ﬁ@ﬂ&&ﬂaﬁ@ﬁ)ﬁkh&l&[ﬁﬂméﬁhd%f?U [tz'M‘a'

15 mnutes at O warnmed to roomtenperaturée and stirred

m nutes. To flweefhvéls%(wqrnbolrwécmvl@nylﬁk(@hw-?gcarbmmld%mﬂlqmwswahded
in a single portion. The reaction mxture was then heat@ﬁ to 100 C
for 24 hours, was allowed to cool to roomtenperatur nd was then
poured into crushed ice (5Q1g) and aqueous hydrochhp acid (200 ni;

214). The resulting nlxgpme was extt RSl with iso ﬁbpyl acetate (3 x
40 nl). The organic extracte:were comidrned%afid malfq with brine and
the | ayers were separated. To the organi ayer debyc owder ed

charcoal (2.0 g) was added and the resgalting m xture was stlrred for
40 minutes with internmittent gentle heating. The m xt¥ire was filtered
through Celite0 and the filtrate was concentrated under reduced
pressure. The crude product was taken up in a m xture of isopropyl
acetate (50 nL) and hexanes (50 nlL) and _tbe, m xture was stirrede,
overni ght thengonicated for 15 minute$ &nd filtered to glv he

title conpound a Mbkm%e§Q|ld (44 RN Na
3- (4- Met hyl ph | sul f Oﬁaﬁfdﬁy—ﬁHQ 4, 6Nmr|netby1- = hO|Nﬂ§4-
yl ) phenyl | t hio \WZ BAFHSRaT He, /s dium|sa| t (7%? A sqs e ?if
76 (1.8 g; 3.6 mmt) i A¥Gfeous sod?umﬁﬁ droxide (8.0 EI%;ge
0.5M was stirrefl at 80 Cuntil a cle&r~sefution was obtalﬁb
solution was allowed to cool to roomtengerature and the resulging
crystals were collected by filtration and dried under vacuumto give

the title cohpirihy 3d4-(tiflvofdmethexyiphenyliulfopambiphthigphenkisar Bpwlata (87)
Data (nz): %H&%s%%ch%ed‘fo%s%g meHfA § Ynfb&hphde) ottt 171 ¢, 451

Exampl e 22: aration o
344-(trifluom {%Wlﬂwﬁ@h@hw}bﬁmaﬁﬂ@me@EMeﬁ 0 g; 3.83 mmol), pyridine (1.25

trimethyl-3- &lﬂvﬁommo wAd aﬁ%mymg% %%(35%2%%&% g@é%ﬁlﬁt wedli e

salt (80) WO 2009/ 04 311PCT/ |
by automated silica gel column chromatography (Biotage®) eluting with an ethyl

acetate/hexanes gradient (0% to 50%) to give the title compound as a white solid (1.36 g).
1. 3-[4-(Trifluoromethoxy)phenylsulfonamido]-V-[2,4,6-trimethyl-3-(morpholin-4-
ylphenyljthiophene-2-carboxamide (88)

Synthesized as described for 85 using 36 (225 mg; 1.02 mmol), 87 (430 mg; 1.13 mmol),
trimethylaluminum (2.0 mL; 4.0 mmol; 2M in hexanes) and toluene (4 mL). The resulting
crude product was purified by recrystallization from ethyl acetate/hexanes followed by
column chromatography on silica gel, eluting with an cthyl acctate/hexanes gradient (25%
to 45%) to give the title compound (102 mg).

IIL 3-[4-(Trifluoromethoxy)phenylsulfonamido]-V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyljthiophene-2-carboxamide, sodium salt {89)

Synthesized as described for 80 using 88 (102 mg; 0.18 mmol), aqueous sodium hydroxide
(1.75 mL; 0.18 mmol; 0.105N) and acetonitrile (2.5 mL). This afforded the title compound
as an off-white solid (106 mg).

Mass Spectral Data (m/z): Measured (M-H)™ = 568.12; Calculated (M-H) = 568.12.
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7980 |. Methyl

3-14-(trifluoronethyl)phenyl sul f onam dol t hi ophene- 2- car boxyl ate (78)
To a sol ut WVeRI@f 4Lt hyl 3- ami not hi ophene- 2- car boxyl at e KOI/IB300§/053383359
mol ) in dichloronmethane (4 nL), was added

4-(trifluoronmet hyDbenzene-1-sul fonyl chloride (0.43 g; 1.76 mmol) and

pyridine (0. Bxithple 36:Preparhiion ﬁfﬁﬂfm&héﬂyghé’iﬂlsﬁlfﬁfaﬂhﬂld]tN-ﬁiA6Q@ﬂbthyl -3-
tenperature, the re %_t on was.quenched addi tjon of ueous

hydr ochl or i C(IE‘Z‘HPBOI inrhphenylihjophene-3- Ff’éﬁo’%’ﬂ‘ii%é?qéﬂ“\ﬂi‘lf @2)

di chl oronet hane (3 x 30 nL). The organi c phases were conbi nedst washed
successively wth aqueous saturated sodi um bi carbonate an gueous
saturated sodi um chl §f4 de, dried g@vg sodi um sul fate, ang | t ered.
The filtrate was @(‘g DLy ated unggg r Sduc e BrELE e’ toog°we t he
title product as a”reg S8l i d @482 g). H. /jﬁ
2,4,6-Trinmethyl-3-(norpholin-4-yl)aniline (36) To a sus*f;g sb.om of

3- brom) 2,4,6-trimethylaniline (5.00 g; 23.4 mol ), sodium

t enbut oxi de (4.45 g; 46.3 mmol), %

bi s(di benzyl i deneacet one) pal | adi um(0) (0.43 g; 0.47 mmol) and
()-B1INAP (0.56 g; 0.89 nmmol) in toluene (100 InL) was added

nor pholine (2 60 nL; 29.7 mol) via Sy ?@M The reaction m tl;me was
heat ed at 85C amgerni ght under a nitr Y at nosphere. Additi ﬁ

nmor phol i ne ( )/ was aglgtadgoand heab;p g g was conti ﬁlaléﬁ at for an
addi ti onal 24| g ) o) | N 0Om te ergray e awa‘ eactl
m xture was dil ut i 3 ue Us h§d\ oc{hl rlhp\/am d (100

t hen washed vvith et hy et her. The® a ue u | ayer was sep arat d\
basified by addifion of sodium bicarbonat® and then extracted W

ethyl acetate (4 x 50 rnL). Al ethyl acatate |ayers were congi ned
dried over R’?I umsul fate, filtered, and concentrated under reduced

pressure. eyl Br (e thaxyphenylspiionamidgdriqnbenes-garbpxiase @) a shor t
silica gel C@}nﬂféﬁz@ﬂ@ dERABedtb dsumg eﬁl.-thfyr pmﬂaeﬁlageamizceagbyﬁaé (e74 . 4l

conpound as a ellow solid
31213 (Trifl uoWB“ﬁb?‘ﬂW%W@WF% F%ﬁ?&%“ﬂlﬁﬂgﬂoﬁ 344 43 prohepEgine §LT3Ephol
i n-4- Apheny?14 aueghﬁmaclameaeiameqm ﬁl.e) (ﬁ&}ysiaﬂlzamﬁlwah)ﬁ QltatSRxbies ON

of 36 (256 ; n1_ was added

trimethyl al U%Vﬁ ice}m n‘i‘fshgiﬂﬁﬂg hdz(%ﬁﬁlﬁ hexanes). After the
reaction m XHLB—@i—NRﬂloﬁjipHéﬁﬁﬂllﬁhalﬂﬁof B[ 2,15 ik 1@3 (@depHoiRMA-at room
t enperature for 45 minutes, a solution of 78 (463 ng; 1.27 nmml) in

t ol uene (3. ??&W“W@“B’Eﬁé‘& capppxamide (FDon ni xture was heated at 85C

over ni ght , Cmﬂﬁﬁizédchs dexonbdd €583 uBinG B (25P @i eds mﬂ{og %) (hiz'ﬂag 1031]%@!)1')" ng
ice (25 g) and ous hydro ngorlc Cld (50

extracted wi e (63 a4t b 2 ip hexl”ﬁ%55 d?‘btﬁlh‘FQ?’ F mfer gh‘WéT“é‘mb

conbi ned andcrmsﬂﬂad.cupuhhemmatesanm gél@é'luﬁxﬁ@hﬂdﬂihﬁﬁﬂaﬂ{y'(Q%tag@%'eﬂﬁmg
over sodiumsulfate, filtered andﬁggpcent rated under reduced

pressure. ThEt B preitedbhiorenes Breigrtds e A% gIve thedide corppeuad Hy7 me).

acet at e/ hexanes- (nghmphamsmf&dam@@wndtﬁBeﬂﬁlﬂs @herphblih- 4-
344-(Trifluor orret hﬁ%&% | sul f onam doPN- trimet hyl - 3- (nor phol i

n-4- y1) pheryiPhepyl %5'?%69&'%%9&'“"%%(3% salt (80)

Synthesized as described for 80 using 91 (357 mg; 0.69 mmol), aqueous sodium hydroxide
(6.8 mL; 0.71 mmol; 0.105N) and acctonitrile (5 mL). This afforded the titlc compound as
a ycllow solid (367 mg).

Mass Spectral Data (m/z): Measured (M-H) = 314.15; Calculated (M-H) = 514.15.

Example 27: Preparation of 3-(2,4-difluorophenylsulfonamido)-:V-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl|thiophene-2-carboxamide, sodium salt (95)
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To a solution of 79 (447 ng; 0.81lmmol) in acetonitrile (7 n) was
added aqueous sodi um hydroxide (8.0 niL; 0.84 mmol; 0.105N). The
resul ti ng WOI208%0d#slivas filtered and then frozen in a tRBRCTVIB2)08838Bne
bath and | yophilized to yield the title conpound as a pal e orange
solid (400 ng). Mass Spectral Data (mz): Measured (MFH)' = 554.15;
Cal cul ated (MrH)1 = 554.14. Exanple 23: Preparation of r
343-(trilluoronethypplienylsul fonam dol - N42, 4,6-
trimethyl-3-(norpholin-4- y@%phenyllthlophene 2- earbp sodi um
salt (83) WD 2009/0443 CT/ | B2008) 152883 . \ l. thhyl
3[3-(trifluoronethyl)phenyleutt onarh Pt lene- %fgﬁrboxylate (81)
Synt hesi zed as descri bed for 78 using h;z

3- anm not hi ophene- 2- car boxyl ate (0.250 59 nnDI)

3-(trifluoronet hypbenzene-1-sull onyl chlorlde (0.28 rt; 1.75 nmol),
pyridine (0.30 nL; 3 71 mmol ) and dichloronctthanc (4 nL). This
afforded the title conpound a light tan solid (558 ng). I1I.

3[ 3- (Trlfluoronethyl)phenylsulfonanligg;fF[Z 4,6-trimethyl-3-(eorphol

CO,CH,

i n-4- yl)phenylg,t hi ophene- 2- ear boxanf 82) Synt hesi zed § /d scri bed

I?rnZ?huF;PEHI gt ”Emmku#ﬁ nnDI)o i h (3 “’d a m#utlon of
81 (504 g L. 6 Tl ) VAT ee ('@TH( nd r2e @ﬁw
product was recr stA 17788 % r om et hexanes tOSgI

title compound ( 34 ng). 111, /-v ~
343-(Trifluoronet hyl)phenyl sul f onam dol QMZ 4,6-trimethyl- 3-(gorpholi
n-4- yl)phenylithi opbene-2- ear boxam de, sodiumsalt (83) Synthesized

as descri bedlprthdg- (&ATW(BQPWHQ&“W?@amﬂi(’?‘sm@h@leﬂ-cﬁh@m’mwébd| u m
hydr oxi de ( 7syfitabizeds %éscHE@alfor R u%ﬂé lh‘)eth?f‘faj ai ﬁl@ﬁlﬁyghén'é'Zl L&rtodikat mgl NI S

afforded the title conpoun as a Solid Mass S ctral
Data (mz): Mursme ‘(vvﬂmymb&ﬂzgsﬂl-&lﬁon@ahlenﬂee(ﬂéaw B6 mmod), pyrigizg (A4
mL; 4,95 mmol) and dichloromethane (2 mL). This afforded the title compound (538 mg).
II. 3-(2,4-Diftuorophenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide (94)
Synthesized as described for 85 using 36 (256 mg; 1.16 mmol), 93 (432 mg; 1.30 mmol),

trimethylaluminum (2.5 mL; 5.0 mmol; 2M in hexanes) and toluene (2 mL). The resulting

crude product was purified by automated silica gel column chromatography (Biotage™)
eluting with an ethyl acetate/hexanes gradient (8% to 75%) to give the title compound (233
mg).

111 3-(2,4-Difluorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl]thiophene-2-carboxamide, sodium salt (95)

Synthesized as described for 80 using 94 (247 mg; 0.47 mmol), aqueous sodium hydroxide
(4.75mL; 0.50 mmol; 0.105N) and acetonitrile (6.5 mL). This afforded the title compound
as a yellow solid (248 mg).

Mass Spectral Data (m/z): Measured (M-+H)* = 522.14; Calculated (M+H)" = 522.13.

Example 28: Preparation of 3-(2-chlorophenylsulfonamido)-N-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (98)
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Exanpl e 24: Preparation of
3-13-(trilluoronethoxy)phenyl sul fonam dol -N-12, 4, 6-
tri met hyl - S02aY0#8L I n- 4- Aphenyl i t hi ophene- 2- ear boxam dRCT/IBe@BOFEEAl t

(86) 8586 I. Methyl

343-(trifluoronet hoxy)phenyl sul f onam doi t hi ophene- 2- ear boxyl at e (84)
Synt hesi zed as described for 78 using nethyl

3- am not hi ophene- 2- car boxy|ate (0.75 g; 4.77 mml),c,~©
3-(trifluoronethoxy)benzefe- “1- sul f gHfEC=Ehl oride (1.0¥g; 3.83 mml),
pyridine (1.25 nL; 15.5 tg.crand disglihor ofgthane fnl). The
resul ting crude product was purified by orfat ed éI)L gel col um

chromat ogr aphy (Bi otage(r)) eluting with cet hyl ascet at e/ hexanes
gradient (0%to 50% to give the title corrpound as a #®hite solid
(1.10 g). I1I.

3-[3-(Trifluoronethoxy)phenyl sul fonam doEN-12, 4, 6-trirnethyl - 3-(nor ph
olin-4- yl)phenyllthi ophene-2-carboxam de (85) To a cool ed (0C

sol ution of 36 (229 rrg 1 04 rrm)l) i o} uene (4 m_) was @d @
trinmethylalu (2 1) 0°c h hexanes Aftero
reaction mxt sllﬁl"—en‘leed—ax—&oom kenperature cg5 & Quies, 84

(439 ny; 1.15 ﬁ waBNgHIER © The /rgaat | tuF'éCNNas< at@d atﬂc
over ni ght, cool ed rﬁ&frﬁsf"enperat “gﬂ%;’é“ into a fla g
ice (25 g) and a&fueous hydrochloric aé>| S nL; 2N), and tth
extracted with ethyl acetate (3 x 30 nL), The organic |ayers re
conbi ned, dried over sodiumsulfate, fil tered and concentrated under

reduced presk lMeﬂhyl'Blf(e-chbsmﬂﬁenyigllmhuﬂﬁmjlhibdhmie M@Esh@ylakd (96 by col umm

chr O.rmt ogr ap?}?/ntt Ogllzéscf. a{sidgs%n ﬂﬁ_@ Ut ! rr‘l%tﬂ ammotﬁlophgr}é—z ca(l;boxy %tg/(ﬂi%xanes

to give the e conpoun
343-(Trifluot. MDx@Lymmmgmmmfaml dﬁkxﬁ\de[(%}&kn@ 1t89i mred ) i e Bad (0@ makh ol

L Dy DR A AT R B SRRk >
hydr oxi de ( 1(496 mig) 0.20 nmok O. 105N) and acetonitri I e (3 n). This
ol forded L 1 SRR RN RS b ), 252
570. 13. _ WO PH0@nInKshhdeD ¢aBRO@BMd»H3B83 Exanpl e 25: Preparation of
i et iyl - 3 TR et R ORI S ke 2 il as cap g L et
salt (89) ocfEmethylaluminum (2.4 mL; 4.8 mmol; 2M in hexanes) and toluene (2 mL). The resulting

crude product was purified by column chromatography on silica gel, eluting with an ethyl

acetate/hexanes gradient (15% to 75%) to give the title compound (408 mg).

IIE. 3-(2-Chlorophenylsulfonamido)-V-[2,4,6-trimethyl-3-(morpholin-4-

ylphenyl]thiophene-2-carboxamide, sodium salt (98)

Synthesized as described for 80 using 97 (389 mg; 0.75 mmol), aqueous sodium hydroxide

(7.5 mL; 0.79 mmol; 0.105N) and acetonitrile (9 mL). This afforded the title compound as

a yellow solid (382 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 520.10; Calculated (M+H)" = 520.11.

Example 29: Preparation of 3-(2,4-dimethylphenylsulfonamido)-V-{2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (101)
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8889 I. Methyl
3-[4-(trifluoronethoxy)phenyl sul fonam dol t hi ophene- 2- ear boxyl ate (87)
Synt hesi zeWO28094443k i bed for 78 using net hyl PCT/IB2008/053883
3- am not hi ophene- 2- carboxylate (0.71 g; 4.51 nmol),
4-(trifluoronethoxy)benzene-1-sul fonyl chloride (1.0 g; 3.83 nmol),
pyridine (1.25 nL; 15.5 mmol) and dichl oronethane (10 _niL). The

resul ting crude product mas purified by automated sii¢a gel colum
chromat ogr aphy (Bi otage(r) el uting . F,t(hqu et hyl ace e/ hexanes
gradient (0%to 509 to g ve the géigﬁynﬂgpqﬁd as cdywhite solid
(1.36 9) |1 ’ ¥, 4—(
314-(Trif|uoronethoxy)phenylsulfonanidgﬂigl%2,4,6- gTrmthy1- 3- (nor pho
| in-4- yl)phenyl|thiophene-2-earboxam de (88) Synthesjzed as
described for 85 using 36 (225 ng; 1.02 mmol ), 87 (430 ng; 1.13
mmol ), trimethylalumnum (2.0 nL; 4.0 mol; 2Min hexanes) and
toluene (4 nL). The resulting crude product was purified by

recrystallization fromethyl acetate/h es followed by col
chromat ogr aphy nen silica gel, eluting Wwth an ethyl acetagéfﬁgganes
gradi ent (25 45% Heupd.ve the tmﬁ#e conpound (a8, ngxysl

i n-4- ypphenyl Iit hi o oxafij_tle Nsndnugﬂsalt (89 Nt hesi

as described for,80 using 88 (102 ny; 4 nnDI) aqueous

hydroxide (1.75 niL; 0.18 mmol; O. 105hb ano acetonitrile (2. )
This afforded the title conpound as an ofeb-white solid (106 ng». Mass

gggcarzal Dat ﬂﬁﬁgéé (ng (g ﬁlgﬁ:ﬁhgwl%%fonam%gﬁhl%p enc%-car o%rﬁ?e (SM Hr - =

3-(4-net hoxySﬁe}&yibﬁiﬁsfdestﬁBGddbr) 78Nis[ng dnclirl BlanmBioydph@re-2-carboxylate (253 mg;

{ g})r ﬁngl I n- 1 gil.?n%h%né/ 4 Ialmc %gge-rlg- -esu I}'(Ql?rf(c%rlgn%c (37 cr)r(ljgl, Salotl), gyrld) e (0. 4

3-14-(Trifluo '2ﬁﬁy5QQEE%M§ %Io WoleZfAOG"EKEﬁﬁt INBa(nDrEﬁEI

mL; 4.95 mmol) and dichloromethane (2 mL). This afforded the title compound (482 mg).
II. 3-(2,4-Dimethylphenylsulfonamido)-V-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide (100)

Synthesized as described for 85 using 36 (255 mg; 1.16 mmol), 99 (423 mg; 1.30 mmol),
trimethylaluminum (2.5 mL; 5.0 mmol; 2M in hexanes) and toluene (2 mL). The resulting
crude product was purified by column chromatography on silica gel, eluting with an ethyl
acetatc/hexanes gradient (8% to 70%) to give the title compound (318 mg).

III. 3-(2,4-Dimethylphenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
ylphenyl]thiophene-2-carboxamide, sodium salt (101)

Synthesized as described for 80 using 100 (314 mg; 0.61 mmol), aqueous sodium hydroxide
(6.2 mL; 0.65 mmol; 0.105N) and acetonitrile (8 mL). This afforded the title compound as
a vellow solid (299 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 514.19; Calculated (M+H)* = 514.18.

Example 30: Preparation of 3-(2-chloro-4-fluorophenylsulfonamidoe)-V-{2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (104)
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(:),, -"---)%-"1) toluene, 0CO-"gN20H(0q)0"---; NH ----,D
r-N---N-|2) Al (CH3)3, 0 Cto RTA iH ,b6 CH3CNO1-Na 1,,03)90, 85 C 1 360
------ ; OWO. 2000089321 | . Met hyl PCT/IB2008/053883
3- (4- met boxyphenyl sul f onami do) t hi ophene- 2- car boxyl ate (90)

Synt hesi zed as descri bed for 65 using nethyl

3- am not hi ophene- 2- car boxylate (0.74 g; 4.70 mol), F

4- met hoxybenzene- 1-sul fonyl chloride (0.92 g; 4.45 ), pyridine
(1.75 nL; 21.6 nmmol) and dighl oronet hane (15 nl). Recr¥stallization
fromethyl acetate/hexa gave thel¥* %1% compound 4 & | ight pink solid
(928 ng). II. s~ TCO,CH, 2)pyridine, G0

3- (4- Met hoxyphenyl sul f onam do) - N-[ 2, 4, 6- tr nﬁhyl-@%meﬂhol i n-4-

yl ) phenyl ] t hi ophene- 2- car boxam de (91) FS At Wesi zed ‘as_descri bed for
85 using 36 (259 ny; 1.18 mmol), 90 (427 ny; 1.30 mdP),
trinmethylalumnum (2.4 nL; 4.8 nmmol; 2Min hexanes) and tol uene (3
m.). The resulting crude product purified by automated silica gel

col um chr omat ogr aphy (Bi otage) elutin Fth an ethyl acetate/ hexanes
gradient (8%t@u70% to give the tltqﬁrrpound (357 ng).~¥I

3- (4- Met hoxyh sulfgg,@qu §i9) - N12, 438-¥7i et hy| - g (,Tor pfg,% “4-

yl ) phenyl it hi u sosi um sal nt hesnzed as
descri bed for 0 ng“”@‘f”3 357° %y OL 6 aquéous s{g%{
hydrOX|de(68rrL F; 0105 etonitrile Lgn
afforded the tit¥fe corrpound as a yeI I 6’W d (367 ny). Mass raI
Data (mz): Measured (MH)- = 514.15; Calgulated (mHy = 514. 15.

1. Methyl 3-(2-chloro-4-fluorophenylsulfonamido)thiophene-2-carboxylate (102)
Synthesized as described for 78 using methyl 3-aminothiophene-2-carboxylate (256 mg;
1.63 mmol), 2-chloro-4-fluorobenzene-1-sulfonyl chloride (0.27 mL; 1.85 mmol), pyridine
(0.41 mL; 5.07 mmol) and dichloromethane (2 mL). This afforded the title compound (535
mg).

II1. 3-(2-Chloro-4-fluorophenylsulfonamido)-V-[2,4,6-trimethyl-3-(morpholin-4-
vl)phenyl]thiophene-2-carboxamide (103)

Synthesized as described for 85 using 36 (211 mg; 0.96 mmol), 102 (373 mg; 1.07 mmol),
trimethylaluminum (2.5 ml.; 5.0 mmol; 2M in hexanes) and toluene (2 mL). The resulting
crude product was purified by automated silica gel column chromatography (Biotage™)
cluting with an ethyl acetate/hexanes gradient (10% to 80%) to give the title compound (46
mg),

IT. 3-(2-Chloro-4-fluorophenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide, sodium salt (104)

Synthesized as described for 80 using 103 (45 mg; 0.084 mmol), aqueous sodium hydroxide
(0.85 mL; 0.089 mmol; 0.105N) and acetonitrile (3 mL). This afforded the title compound
as a tan solid (45 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 538.11; Calculated (M+H)" = 538.10.

Example 31: Preparation of 3-(4-fluoro-2-methylphenylsulfonamido)-N-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (107)
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Exanpl e 27: Preparation of

3-(2, 4-di fl uorophenyl sul f onam do) - Nd2, 4, 6-tri net hyl - 3-

(mor phol | NWR-X@EH&EAY| i t hi ophene- 2- ear boxam de, sodi um SKAITVIBE@EYP53883 .

Met hyl 3-(2, 4-di fl uorophenyl sul f onam do)t hi ophene- 2- car boxyl ate (93)

Synt hesi zed as descri bed for 78 using nethyl

3- am not hi ophene- 2- car boxyl ate (259 ng; 1.65 mmol), F

2,4-di fl uorobenzene-1-sul fonyl chloride (0.25 ni; nmol ) ,

pyrldlne (0.4 m; 4.95 mmok), and di chl or gnet hane (2; . This

afforded the title compouid (538 ng3S==ff,

3-(2, 4-Di f1 uor ophenyi sul konemirdo) - ﬂmwﬂfgzigfflnﬁth M3 (mor phol i n- 4-
n

yfl phenyl it hi ophene- 2- carboxam de (94) n ize éscgagcrlbed for

85 using 36 (256 ng; 1.16 mmol), 93 (482 1.30 nnDI)

trimethylal uminum (2.5 ni; 5.0 nmol: 2Min hexanes) &Kd tol uene (2

m.). The resulting crude product was purified by automated silica gel

col um chromat ogr aphy (Bi otage(r)) eluting with an et hyl

acet at e/ hexanes gradient (8%to 75% tgxgrve the title conpound (235

nmg). II1l. NH 7

3-(2,4-Di fl ueraphenyl syl fonag do) - hhié}ﬁf}6 trlnetm%h 3- (Qﬁg olin-4-

yflphenyl]thiﬁie}g}1 'tarboxanrde unlsal ntheSNzed as
ng, 84

described for § ff47° <Os aqueous
hydr oxi de (4. 75mL>0. 59" itol; O. 105%0 a fonitrilc ( |s
afforded the titfe conpound as a yell§ d (248 ny). Nhékf tral

Data (nmz): Measured (Mtl-1)+ = 522. 14 @alculated (M41)-' =,p22.13.
Exanpl e 28: Preparation of

3- ( 2- chl or oph&eihd dr(Fdlare-taethuiphenylglfopagrsolyipplene-2-carboxylate (105)

(mor phol i n- 4synophenyldkdchi éaﬁfslms%g CREDPX M MhiopR QR UM R Y thte (G Ing; VO
2009/ 044311P / 182008/ 053883 70s
61 mmol), 4-fluoro-2- methylbenzene-l -sulfonyl chloride (0.27 mL; 1.85 mmol), pyridine

(0.41 mL; 5.07 mmol), and dichloromethane (2 mL). This afforded the title compound (580
mg).
IL. 3-(4-Fluoro-2-methylphenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-

yl)phenyl]thiophene-2-earboxamide (106)

Synthesized as described for 85 using 36 (210 mg; 0.95 mmol), 105 (404 mg; 1.23 mmol),
trimethylaluminum (2.5 mL; 5.0 mmol; 2M in hexanes) and toluene (2 mL). The resulting
crude product was purified by column chromatography on silica gel to give the title
compound {337 mg).

IT1. 3-(4-Fluoro-2-methylphenylsulfonamido)-N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide, sodium salt (107)

Synthesized as described for 80 using 106 (332 mg; 0.64 mmol), aqueous sodium hydroxide
(6.5 mL; 0.68 mmol; 0.105N) and acctonitrile (5 mL), This afforded the titlc compound as
a yellow solid (339 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 518.16; Calculated (M+H)* = 518.16.

Example 32: Preparation of 3-(4-chloro-2-fluorophenylsulfonamido)-N-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyljthiophene-2-carboxamide, sodium salt (110)
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. Methyl 3-(2-ehlorophenyl sul fonam do)t hi ophene-2-carboxyl ate (96)
Synt hesi zed as described for 78 using nethyl

3- ani not hi WPH&W&4481t ar boxyl ate (255 ng; 1.62 nmol ), PCT/IB2008/053883
2-chl orobenzene- 1-sul fonyl chloride (398 ng; 1.89 muol), pyridine
(0.4 m; 4.95 mmol) and dichloronethane (3 nL). This afforded the
title conpound as a red solid (466 ng). |I1. cl

3-(2- Chl or ophenyl sul fonam do) - N12, 4, 6-tri net hyl- 3- (:hol i n-4-

yl ) phenyl i t hi ophene- 2- car bexam de 97) S nt heS| zed mg-4escri bed for

85 using 36 (258 ng; 1. )Qunol 1. 335 1),
tri met hyl al umi num (2. 4 aP:Bts o 2PN | ‘gﬁxanes and tol uene (2
m.). The resulting crude product was pur ed by Pued)ch,
chromat ography on silica gel, eluting S th an ethyl acet at e/ hexanes

gradient (15%to 75% to give the title conmpound (40é ng). 111,
3- (2-Chl or ophenyl sul f onam do) - N42, 4, 6-tri net hyl- 3- (nor phol i n- 4-
yl ) phenyl] thi ophene-2-earboxam de sodi um sal t (98) Synthesized as

descri bed for 80 using 97 (389 ny; aqueous sodi u
hydroxide (7.5ygl; 0.79 nmol; O. 105 an cetonltrlle (%aggfk Thi's

af forded thext € conpg,g,gpedoc@s a yel3 v'sol i d (38,230< Spectral
Data (m z): @ Wﬂ 0:NCal cul giLgd 5’2&@ 11.
Exanmpl e 29: Pr t| oﬁ 835)30 ° (1NN N

3-(2, 4-di net hyI ph v1 sUl°F 6hani do) - Nu2 rinet hyI

(mor phol i n- 4-yu Flenyl i t hi ophene- 2- car Boxarfi de, sodi um sal t (

2009/ 044311PCT/ 1132008/ 053883 100101 | .4edvet hyl
3- (2, 4-di met hyl phenyl sul f onam do)t hi oPhene 2- ear boxyl ate (
Synt hesi zed béﬂqﬂ@gér(ﬂﬁqu-&ﬂuq@p vy fppansge)thiophene- -carboxylate (108)

3- am not hi opH\RRRsiZedtd dBRMYddab 78RS nf¥hyl iurﬁﬁaomﬂﬂhém 2- carbox late (258 mg;
2, 4-di met hyl benzene-1|-sul fonyl chloridée (37 %/ pyridi ne

(o 4 nL; 4. 950hmBrY. heoraiciosbersihkpdiopyl CRLOP efﬁﬂ? @gaf %-’bma'ea yKigine

title compougd@d83.07Ghmol), khd dlchloromethane 1%2 ng This afforded the title compound (534
3-(2, 4-D net yI phenyl sul f onam do) - ri met hyl- 3- (norphol i n-4-

yl ) phenylit hﬁn@phene 2- ear boxam de (100) Synt hesi zed as descri bed for
85 using 36 f12hf- ﬂﬂor@Z—ﬁﬁoﬂﬁgﬁélﬁlsuﬂ&laﬁﬂa@ ]@2 4 &tﬁﬁemgpﬁ gmorpholm -4-

trimet hyl al um num n hexanes) t ol uene

n). The resﬂ}l{hFWd](‘E‘PH’éFé“*ﬁr‘@B%ﬁ'mMélmrl fied by coI urm

chr omat ogr apéwhiHesizea a 'd@s%nlgs@for 8l udinp; BE (M7 1nly; B8 ﬁﬁﬁas/)l 1@@9@&@&*1@4&9@?
gr adi ent (8%to 700 &lvethetltle compound

900" a7 ot BB Chiaka Homow: 21 5 SEnrs fad s ik, S
yl') phenyl | t hiraRheaRcZruBiBEDRXARnked 8RS ha1 b EAh thibh@bbraphy (Biotage®) eluting

with an ethyl acetate/hexanes gradient (8% to 80%) to give the title compound (196 mg).
ITL. 3-(4-Chloro-2-fluorophenylsulfonamido)-/N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl]thiophene-2-carboxamide, sodium salt (110)

Synthesized as described for 80 using 109 (189 mg; 0.35 mmol), aqueous sodium hydroxide
(3.6 mL; 0.38 mmol; 0.105N) and acctonitrile (6 mL). This afforded the title compound as
a yellow solid (190 mg).

Mass Spectral Data (m/z): Measured (M-H) = 536.20; Calculated (M-H) = 536.09.

Example 33: Preparation of 3-(4-fluorophenylsulfonamido)-N-[2,4,6-trimethyl-3-
{morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (115)



Synt hesi zed as descri bed for 80 using 100 (314 ng; 0.61 nmol),
aqueous sodi um hydroxide (6.2 nmL; 0.65 mml; 0.105N) and acetonitrile
(8 nmL). ThWe289%M+3ded the title conpound as a yel | ow sHGTABL@SDSHAE) .
Mass Spectral Data (mlz): Measured (1\4+H)+ = 514.19; Calcul ated
(MtH) + = 514.18. Exanpl e 30: Preparation of
3-(2-chl oro-4-fl uorophenyl sul fonam do) - N42, 4, 6-
trimethyl-3-(norpholin-4-3,1)phenyl]thi ophene 2- ear boxam de, SOdI um
salt (104) . Methyl

3- (2- ehl or o- 4- fjf'uor ophenyl sul f onam doit)tu))phene 2- ear boxy| abe 02)

Synt hesi zed a scri begaf@ros?8 usi ng Srnet hy I _NaOHiaq)_ O’SNN

3-ani not hi ophe ar q%wagg%m@% I ) ToHion &
2-chloro-4-flu ro%b:@?vzerggrgbncsul fonyl ® 27 m.; 1. G ‘ NS
pyridine (0.41 mk; 5.07 mmol) and dIC hane (2 n). Th|

afforded the title conmpound (535 np). II
3-(2- Chl or o- 4- f | uor ophenyl sul f onam do) - N-’["2 4,6-trimethyl-3-(nmofBhol i
n-4- yl)phenyl]thi ophene-2-earboxam de (103) Synthesized as described

for 85 using, 3&4@@&0@@#{&]%&% N[ZWtrﬁé&ﬁy]Wmol*pﬂﬁmmm| )

trinet hyl al uni num f 2M i n hexanes) and tol uene (2
nL). The resHiRheny t&wah@e&%h@&awlwn fied by automated silica gel

col urm chr ongyagEaRIM déﬁh@éd&gle(arashg@k pmrﬁgé vigd fhndl), ﬁﬁdwé (5.3 mL),

acet at e/ hexanes gradient (10%to 809 give the fitle conpound (46
ng) . L. trimethylaluminum (1.2 mL; 2.4 mmol M mhexanes) and 1 (281 mg; 0.89 mmol) and the

3-(2-Chl oro- fkaétfoﬁﬂﬁﬂ%@xF&Yh&'t@dfaOB@m aak uhbried the fird édniﬁ%amdsaém(ewlmoll
n-4- yl)phenylithi ophene -carboxam de, sodiumsalt (104) Synfhesized

as descri bed®Hg{8dB8ysi ng 103 (45 ny; 0.084 mmol), aqueous sodium
hydr oxi de ( O1i8% (drkiuokbpH&B1suMehimidey O, 64ﬂﬂ1eﬁm§f~§%b¥ﬂﬂohﬂ4(3 m). This

afforded the title conpound as a tan solid Mass Spectral
Data (n z): Xephepylthiophgney2zcarbaxamides sodpupp an féi@d (M+H)+ 538. 10.

Exanpl e 31: ﬂﬂ&@ﬁ@tda@&cﬁﬁed for 67 using 114 (84 mg 0. 17 mmol) aqueous sodium hydroxide
3-(4-fl uoro 2 rre é_fohenlyl sul f onam do) - A

trimethyl - Hmal O30, estani {eﬁﬂ%ﬁé%wﬁercﬂéﬁ%xgﬁ gidorded g title
sal t (107) mpaQ;Qﬁ{bQMﬁ&&Ef{aﬁl(gﬂ.B§9081053883 WH2 (

Mass Spectral Data (m/z): Meazsured (M+H) "™ = 504.16; Calculated (M+H)" = 504.14.

Example 34: Preparation of 3-(3,4-difluorophenylsulfonamido)-N-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (118)
NH,

NH,

0

| N 1) toluene, 0 °C <N( Q 1) CHyCly, pyridine, RT

= N/\| 2) Al{CH3)s, 0 °C to RT /\g’ 2 0, 0
3)100°C  NH,

L_o a
36 m 116 F

g~ ~CO,CH; .

F
s a1
N F O\\ s F

o
=5 =
0=8 NaOHaq) 0=8
NH o — N'Na’
SUPYS e ay J
s N & N s H/N\ e N
[} T o e ‘\yﬁ
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<5'--CORCH3 1) CH2A 2, Rl 2) pyridine,"O \) CORCH3 105 N Nat

HCo O
WO 2009/044311 PCT/IB2008/053883

I. 3-Amino-N-[2,4,6-trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide
(116)

Synthesized as described for 13 using 36 (1.25 g; 5.67 mmol), toluene (15 mL),
trimethylaluminum (11.3 mL; 22.6 mmol; 2M in hexanes) and methyl 3-aminothiophene-2-
carboxylate (1.78 g; 11.3 mmol) and the reaction mixture was heated at 100°C. The
resulting crude product was purified by automated silica gel column chromatography
(Biotage®™) eluting with an ethyl acetate/hexanes gradient (10% to 80%) to give the title
compound as a light yellow solid (0.78 g).

II. 3-(3,4-Difluorophenylsulfonamido)-V-[2,4,6-trimethyl-3-(morphelin-4-
yDphenyl]thiophene-2-carboxamide (117)

Synthesized as described for 78 using 116 (300 mg; 0.87 mmol), 2.4-diflucrobenzene-1-
sulfonyl chloride (201 mg; 0.95 mmol), pyridine (0.205 g; 2.6 mmol), and dichloromethane
(5 mL). The crude product was recrystallized from ethyl acetate/hexanes to give the title
compound as an off-white solid (300 mg).

IIL 3-(3,4-Difluorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl]thiophene-2-carboxamide, sodium salt (118)

Synthesized as described for 7 using 117 (273 mg; 0.523 mmol), aqueous sodium hydroxide
(5.23 mL; 0.523 mmol; 0.1N) and acetonitrile (3 mL). This afforded the title compound as
an off-white solid (285 mg).

Mass Spectral Data (m/z): Measured (M-H) = 520.13; Calculated (M-H) = 520.12.

Example 35: Preparation of 3-(4-fert-butylphenylsulfonamido)-/V-[2,4,6-trimethyl-3-
(morpholin-4-yI}phenyl]thiophene-2-carboxamide, sodinm salt (120)
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107 | . Methyl

3-(4-fluoro-2-net hyl phenyl sul f onam do) t hi ophene- 2- ear boxyl ate (105)
Synt hesi zeWo0a80%dd$dt i bed for 78 using net hyl PCT/TB2008/053883
3- am not hi ophene- 2- carboxyl ate (253 ng; 1.61 nmol),

4-fl uoro- 2- et hyl benzene- 1-sul fonyl chloride (0.27 nL; 1.85 mmol),
pyridine (0.41 nL; 5.07 mmol ), and dichl or onet hane (2 ). This
afforded the title conmpound (580 ng). I1I.
3- (4- Fl uoro- 2- net hyl phenyl sul f onam do) - N42, 4, 6-t |, -3-(rmorpholin
-4- yfl phenyf Ho pheggz-z ear boxam de (106) Syntd35| zed as descrl bed

for 85 using{36_(R10 ny; D.95 MfCE PYIGRT( 404 g N,

trlnethylalun§ m.; 5. 02mnDHl42M in hexgggg%Han MQ/uene (2
m.). The result|%- ude product gurlfled b

chromat ography on gilica gel t e the title coﬁb 337 ).

3- (4- Fl uoro- 2- net hyl phenyl sul f dnam do) - N42, 4, 6-tri meffiyl- 3- (norpholin
-4- yfl phenyflthi ophene-2-earboxam de, sodiunlsalt (107) Synthesi zed
as described for 80 using 106 (332 ng; 0.64 mmol ), aqueous sodi um
hydroxide (6.5 nL; 0.68 nmmol; 0.105N) and acctonitrilc (5 m.). This
afforded the title conpound as yell ow solid (339 ng). Mass Spectral
Data (nmz): Measured (M+H) + 3 .16; Calculated (M+H)+ = 518. 16.
Exanpl e 32: Preparation of

3-(4-chl oro- 2- g‘,alouor ophenyb onarri do) - N42, 4, 6-
trimethyl-3-( Mhenyl op hene 2- ear boxam de, sodium

salt (110) WO 2 09/044 cw % 053883 cl I. Methyl

3-(4-chl oro-2-fl uorophenyls o) t hi ophene- 2- car boxyl ate (108)
Synt hesi zed as described fof ng net hyl

3- am not hi ophene- 2- car boxyl at g, 258 ny; 1.64 mmol),

4-chl oro-2-fl uorobenzene- 1-sul fonyl chloride (419 ng; 1.83 mmol),

pyridine (0.h$- (f‘fLe"t'g“0’/PW?'&lfonaﬁﬂlohNdﬁHérww&ﬁén@mmy 4-Thi s

afforded theyf lﬂl{ehﬁ]tﬁﬁﬁﬁéﬂéﬁdca@ﬁéﬂnm 119)I .
3-(4-Chlo f | uor ophenyl sul f onam -trimethyl-3-(norpholi

n-4- yfl phen§srn]ﬂteﬁ?%kﬂﬁéﬁ9én@dc,farrMamlaé(lpﬁcm 0. Q/Wﬂﬁas‘i sesibusdbegeserli bed
for 85 usi ngsuﬁ@n)(l %H-IZHJHIBO 91g9@3ﬁﬂ%)); py%@ﬁe (0?‘% ;]nrri]o:ﬁ) Eﬂmﬁc)lﬁoromcthane

trimet hyl al um num Min exanes) and tol uene (1

nL). The resW®ind l’fr“ﬁf&@e‘ﬁﬂhéﬁﬂ%fonﬁﬂﬁ’ﬂ?q‘ sevintg selig@praekd silica gel
Y mes SR At ORISR 106
ng) . ylphenyljthiophene- carboxamlde, sodlum salt (120)
Synthesized as described for 7 using 119 (86 mg; 0.158 mmol), aqueous sodium hydroxide
(.58 mL; 0.158 mmol; 0.1N) and acetonitrile (3 mL). This afforded the title compound as
a white solid (86 mg).

Mass Spectral Data (m/z): Measured (M-H) = 540.25; Calculated (M-H) = 540.20.

Example 36: Preparation of 3-[2-chloro-4-(trifluoromethyl)phenylsulfonamido}-/V-
[2,4,6-trimethyl-3-(morpholin-4-yl)phenyl] thiophene-2-carboxamide, sodium salt (123)
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[l

3-(4-Chl oro- 2-f 1l uorophenyl sul fonam do)-N-[2, 4, 6-trinet hyl-3-(norphol i
n-4- yl) ph@y¥H¢dphene- 2- car boxam de, sodi um salt (1FOT/18BI8KHE883zed
as described for 80 using 109 089 ny; 0.35 nmol), aqueous sodi um
hydroxi de (3.6 nL; 0.38 nmol; 0.105N) and acctonitrile (6 m.). This
afforded the title conpound as a yellow solid (190 ). Mass Spectral
Data (nmz): Measured (MH)- = 536.20; Calculat eeh@ggl = 536. 09.
Exanpl e 33: Preparation of+: 1 pyridine. RT

3-(4-fl uorophenyl sul f ona do Z—ife—grgn‘efhyl - B

(nor phol i n-4- yf1 phenyl i tshi Op éne 3¢ Bxam de, [sﬁn\dl umsalt (115)
114115 1I. COCH;

3- (4- Fl uor ophenyl sul f onam do) - N-[2 4 6 £ri met hy1- 3z21( nor phol i n- 4-
yOphenyl I t hi ophene- 2- car boxam de (114) Synt hesized as described for
13 using 36 (176 ng; 0.80 mmol ), toluene (5.3 nL), trinethylal um num
(1.2 m; 2.4 mmol; 2Min hexanes) and 1.4281 ng; 0.89 mmol ). and the
reaction mxture was heated at 9000'3'@3 af forded the Cnvﬂf corrpound

as a pal e yell soI| to‘xeneﬂ H 9 )\

3- (4- Fl uor oph 6tr| (ITDI’DthO“n

yl ) phenyl ] t hi o h 2’6’5%8 a‘f‘r‘?”lT ('Bf 5) Hhe |(4§ as
described for |n § 414" (84 rrgS ﬁﬂ'v aqueou ~
hydromde(l?rﬁ_ 0.17 mol ; 0. 1N), ctbnltrlle(4 rrL)O ter (3

m.). This afforded the title conpound ®s a white solid (Berrg) Mass

ggicaaal Exangll\ieq@ﬁ% [%I\/Eﬁ %{?dl(glﬁ‘mque%y]lgpheny]su?fonamldo]cﬁlol(::helne- carboxy a:(-t -

3- (3, 4-di fl ugepgphenyl sul f onam do)-N-12, 4, 6-tri net hyl- 3-
( mor phol i n- 4Syynﬂ?cglggcp A dl)scxhlf)c%%hreﬂeus%g %%Eh?zf) k3 gnmng&iopﬁ&glzuc@b%%lzlgtc{ §08£ 1.9

3 Ami no- N- [ 2m#éipB; 2- chlmt%ﬂﬁméﬂmpmmm-l%u}tbﬁymblﬁﬁtyde](o B3 ephenemicadbo
xam de (116) 13 usi 25 g; 5.67

o)t of uehte T FSA RE ST FoPihe i At R OS5 s i - oM i
hexanes) andIImtmyhloMrmbmnm}ﬂk}e)pﬁe@dsuuaﬁ:hmmy]l-ﬂi[m,(s Jrih@tig)- 3-11 3
Crude pr oduct™ R Ber YIS By e be e e el colum

chr omat ogr ap&};nﬂ'(eﬁlz@ltzages(cﬁl)e)d fed l:stumg 36410 B0, 9emh1ydl) atehafSahexanes

gr adl ent ( 10t0r/01j~r;[ %yél%mum (]% mf 3t£| i %\fm%egl% I'(ljd £ (61.3% ;;;%0 aneul)lB gr\ilg

solid (0.78
the reaction mixture was heated at 90°C. The resulting crude product was purified by

automated silica gel column chromatography (Biotage®) eluting with an cthyl
acetate/hexanes gradient to give the title compound as an off-white solid {(0.16 g).

TIL 3-[2-Chloro-4-(trifluoromethyl)phenylsulfonamide]-N-[2,4,6-trimethyl-3-
{morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodinm salt (123)

Synthesized as described for 7 using 122 (0.16 g; 0.27 mmol), aqueous sodium hydroxide
(2.6 mL; 0.27 mmol; 0.105N) and acetonitrile (1 mL). This afforded the title compound as
an off-white solid (0.13 g).

Mass Spectral Data (m/z): Measured (M-H)™ = 586.10; Calculated (M-H) = 586.09.
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1.
3-(3,4-D fluorophenyl sul fonam do)-N- 12,4, 6-trimethyl-3-(norpholin-4-
yuphenyl | t WOPGBHWERELD- ear boxani de (117) Synt hesi zed as dETIBRUSESIFE

78 using 116 (300 ny; 0.87 nmol), 2,4-difluorobenzene-1- sulfonyl
chloride (201 ng; 0.95 nmmol), pyridine (0.205 g; 2.6 mol), and
di chl or onet hEranjfIb 384 QCRI REIRR/ERsSthtiaidAishy PgodoECr yst al | i zed from

gf) P?/LI ?gggaﬁn% _hex ?lnfs CtCR9g'le\{8Hbr]:%llst vlvérl: gee&é?i@%{&& c%ﬁs/\%al i%fafciear Iotttgm,

3- (3, 4- Di t | ubtaekpheingledl flaa eGreida)#6bE08) dhe @ay prioted daydl: Selywerp bokinin 4-
escr bed f of S GRS s TAC I B GO RrTo 2 Eideoue sodi um
hydroxi de (5.23 n; OWeRBbuffephid dYe 10¥iing BEffa eREqRddared IfiRsH sAchMihe thEAissy
oo e SATROU A% 0 S5, 0 e TR 5
520. 12. ExanplaEss (Riepai/@ilico #14965-056), 4 ml 1 M HEPES (Sigma H3784), 174 ml
(mor pho i n- 4 SURERG A RG-S P3P A GEma St aibiekiet 7 A3} M v
2009/ 044311 PEI0H BARBIDBPRE3edded td 38ution and pH adjusted to 7.4. This wash buffer
contains I XHBSS, 20 mM HEPES and 2.5 mM probenecid. For one 96-well plate, dye
loading buffer was prepared as following: 11 ml wash buffer, 44 pl Fluo-4/pluorenic acid
mix (prepared from 22 PL aliquot of 2 mM Fluo-4 (Molecular Probes F14202, 1 mg/tube) +
22 pl 20% pluronic F-127 (Molecular Probes P3000MP).
[00162] Cells were loaded with dye according to the protocol below:
1. Wash buffer was prepared with IXHBSS/HEPES at room temperature
2. Loading buffer was prepared (keep in dark)
3. Culture media was aspired and plates washed with 100pl wash buffer per well x I
4. 100 p1 dye loading buffer was added to each well
5. Plates were incubaled at 37°C {or 30 minutes
6. Loading buffer was aspirated
7. Plates were washed with 100 pl wash buffer per well x 3
8. 100 ul wash buffer was added per well
9. Plates were incubated at 37°C for 30 minutes
10. Plate were assayed with FLIPR or FlexStation
[00163] 10 mM stock compounds in DMSQ were prepared and diluted in DMSO to 1
mM. Compounds were diluted in wash buffer to make 8 point series dilutions containing
same final concentration of DMSO (1%). Compounds were tested in duplicate wells for
each point, Ligand thTECK (R&D Systems 334-TK) was diluted to 6X of'its EC70 with
wash buffer. Appropriate amount of 6X ligand was added to each well. Data was analyzed

using XL{it3 software to calculate ICsq value of antagonist activity for each compound.
[00164] The embodiments described above are intended to be merely exemplary, and

those skilled in the art will recognize, or will be able to ascertain using no more than routine

expetimentation, numerous equivalents of specific compounds, materials, and procedures.
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120 1I.

3-(4-tert-Butyl phenyl sul fonam do) - N42, 4, 6-tri net hyl - 3- (nor phol i n- 4-

yl ) phenyl i WRi209Wd48al 2- car boxam de (119) Synt hesi zed as MBEBRIBOEE3F30r
78 using 116 (100 ng; 0.29 nmol), 4-tert-butyl benzene-1sul fonyl

chloride (80 ng; 0.34 mol), pyridine (0.068 g; 0.86 mol), and

di ?:h:joz gget h?xﬂ@u&l%thaﬂénts ABbsnsRELOfodRAvithEhS dcbhEo BRI MAMBIsBRcEANMRY ind

sol i ny

3- (4- t ert - Butty ERASERSSELT theanrersiss cITB2, 4, 6-t ri met hyl - 3- (nor phol i n- 4-
yOphenyht hi ophene- 2- car boxam de, sodiumsalt (120) Synthesized as

described for 7 using 119 (86 ng; 0.158 nmol), aqueous sodi um

hydr oxi de (1.58 nm_; 0.158 mmol; 0.1N) and acetonitrile (3 nmL.). This

afforded the title conpound as a white solid (86 ng). Mass Spectral
Data (mz): Measured (M Hl = 540.25; Calculated N-H) = 540. 20.
Exanpl e 36: Preparation of

3-12-chloro-4-(trifluoronethyl)phenyl sul fonam dol -N| 2, 4, 6-tri net hyl -

- (nor phol i n-4-yl ) phenylithi ophene-2-earboxam de, sodiumsalt (123)

CF3 121
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. Methyl

342-chl oro-4-(trifluoronethyl)phenyl sul fonam dol t hi ophene- 2- car boxyl a
te (121) SYBWN4AY as described for 71 using nethyl PCT/IB2008/053883
3- am not hi ophenc- 2- carboxylatc (0.30 g; 1.9 mmol),
2-chloro-4-(trifluoronethyl)benzene-1-sulfonyl chloride (0.33 nL; 1.9
mol ) and pyridine. This afforded thecﬁbhk& conpound as an orange
solid (0.55 %)..H.. . B

3- [ 2- Chl or o- X0gt35 FleimsdiBnet hyl ) phenyl sul f onani do] - N-[ 2, 4, 6-tri met hy1-
3- (mor phol i n- 4- yQphenydohipbirapienamndriear boxanm de (122) Synt hesi zed as
described for 13 using 36 (0.20 g; 0.90 mmol ), toluene (5 ni),
trimethylalumnum (1.9 m; 3.8 mol; 2Mi g hexanes) and 121 (0.36 g;
0.90 nmmol ) and the reaction m xturetuwgsfeated at 90C. The resulting
crude product was purified by autonwf &d 2+ki ca gel col um

chr omat ogr aphy (Bi otage) eluting wW.ty an _ethyl acetate/hexanes
gradient to give the title conpou A £ﬁ1off-mhite solid (0.16 g).
L1l R 0

312-Chl oro-4-(trifluoromethyl)ph 3 f aRam -N12, 4, 6-trimethyl -3-
(ror phol i n-4-yl ) phenyl ] t hi ophene- 2- clar b ide, sodiumsalt (123)
Synt hesi zed as described for 7 using & (O'RE6 g 0.27 mol ), aqueous
sodi um hydroxide (2.6 nm; 0 27 l.; .0.105 and acetonitrile (1 nL).
Thi's af f or deff & ‘mﬁ*:?‘i“ghb’&“rff@ﬁh%%"a&ﬁe FIF(-I}%mite solid (0.13 g). Mass
Spectral Data (mz): MaashRednd M 4 eich 2Rl ROis sadiutont Rao 4dhattyE and

586. 09. Exanple 38: Ll PR/ El.exSt at.1 on say Protocol

CCR9- FI p- CHO cel | s vve%g Rse{b'éoﬁnﬁt“ 9t € n%@F’}%gl}‘&éFli“tF%g%PléV‘Haﬁem halo,
bott om 02: ?cmyvpdutoxgammikm @hamealk&z?%ilmea p%@i@@ﬁl&g&heﬁ RE, Fda% %1* jitﬁrfil:tiifbo
assay. S were, gro in atissue cultyre incubator at 37C with 5%
ce for 18 t‘c'f‘céhyqﬁ‘gﬁ?gén “tnle“*’tone"%ﬂ’ﬂl\é’ﬁ}r Bothes d‘hrﬁ?f}?ﬂye | oadi ng
buffer were prepared hrcesmpodateotdinfEtolchgn asspymmas perfornmed. Wash
buf fer was prepared according to the follow ng protocol: 20 ni

| OXHBSS (I nvitrogen/ G bco #14065-056) R\4 m 1 M HEPES (Si gma H3784),
174 M sterile deionized water; thear lA0xng probenecid (Sigma P8761)
dissolved in 2 mM | M NaCH (Fi sher S3} was added to solution and pH
adjusted to 7.4. This wash buffer ¢ol ai{ns 1XHBSS, 20 mM HEPES and
2.5 mM probeneci d. For one 96-mel/, Int € dye | oading buffer was
prepared as following: 11 m wasK kL fﬁprﬁﬂ44ﬂi10Fluo-4/p|uoronic acid
m x (prepared from22 p.L aliquot5o A (Mol ecul ar Probes
F14202, 1 ng/tube) + 22 gl 20% pluro ic27 (Mol ecul ar Probes
P3000MP). [00162]Cells were | oaded w Ri tfe Riccordi ng to the protocol

bel ov: 1. Wﬂ@f;@%@Jgsguﬂx%%fag@aefeggrimiwthg%ﬁesa HEPES at room

P
B

t enperature adi ng was prepared (keep in dark)
A compound according to claim 1 of formula:

o/@/
i

0=]
NH
R1 o}
A
© R3 RZ

or a pharmaceutically acceptable derivative thereof,

Z
]

4, A compound according to claim 1 of formula:
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3. Culture nedia was aspired and plates washed with 100111 wash
buffer per well x I 4. 100 pl dye |oading buffer was added to each
wel | 5. PlYOS0#HEL| ncubated at 37C for 30 minutes 6. RGIABRNG/05E8X er
was aspirated 7. Plates were washed with 100 pl wash buffer per well
x 3 8. 100 pl wash buffer was added per well 9. Plates were incubated
at 37C for 30 mnutes 10. Plate were assayed wth FL1PR or

f$%1 n DVBO wer e prepared and

t~kbit ed i n wash buffer to

make 8 point series dilutions cont s ng sanme final concentration of

DMSO (1% . Conpounds were tested | licate wells for each point.

Li gand rhTECK (R&D Systens 334- TIC)//was iy uI/HOto 6X of its EC70
with wash buffer. Appropriate anotn g,a%d was added to each
wel|. Data was analyzed using XLfit3jso re to calculate I Cso val ue
of antagonist activity for each conpoehd: 164] The enbodi nent s

descri bed abgugyafeichiARARtylBie IRk gxenpl ary, and those

skilled in the qart nize, or w e able to ascertain using
no nore than routd ne @qgemourémtcwdlmﬁpctﬁmqﬂfcfgm@qui val ents of
speci fic conpounds, materials, and procedgres. Al such equivalents

are considered to be within the scope gfs(the claimed subject matter
and are enconpassed by the appended (g‘:l
\

S
fIrrH Rf1 S
O Rs R?
or a pharmaceutically acceptable derivative thereof.

6. A compound according to claim 1 of formula:

or a pharmaceutically acceptable derivative thereof.

7. A compound according to claim 1 selected from:
JF F
el g 4 e
=ty 0 = o\ =
oczl\a O'S 058 O /L \/\F
NH H
o 7 4 B ; o
S Q‘\fiﬁw X Hu @u A
o) /\[I\)/\ o Z e 5 P
- a c
ﬁ 7 ~ ol
\ ¥
. o, ‘~\~/ . Q, J=
S~ o,s;: 03\3./&‘/ o=‘s,’L
NH NH __ ,NH
/ o7 o ¥, o7 o i
QLWH:L/:N\) Q\H/N N W %N ~ No_A <s]\r"‘\[é[”“)
O , o} ~ Q , o) e 0 _~# ~q
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CLAI M5 or a pharmaceutically acceptabl e derivative thereof,
wherein RI_and R3 are each alkyl; R2 is selected fromhal o and al kyl;
and W0 2009044318y Re, Rd and Re are each i ndependiVEB2MRN B3
from hydrogen, hal o, al kyl, al koxy, hal oal kyl and hal oal koxy, with a
provi so that when Ra, Rb, Re Rd and | e are each hydrogen t hen at

| east one of RI, R or R3 is ot r t han met hy A conpoupd.ocH;
according to cga myl of formél Qr a phar Cc6 tlcally ac abl e
derivative thege 3. Acongpb nd 5écord|n(g= oclalml ofsormla

or a pharmaceut I\Ual I y e derl e mher eof . NBIOITpOUI’l
accordingtoéﬂ%r % ‘Ia j’

o ) cffﬁ/ \L ! F“}C(

Sl 0 By i

F
o ] el 5‘1\/ “‘f(
o/S o»S

F&nﬁ dwn fgr i@ U\r fj(\ 9

O\O/ ad 01\/\( \/\\\

"8 0?8)\/ " o»S O )\/
NH
o
e iy b Fj\w Sead
HsCO~ Fe? )
Q\Q 0. o) o, )\/‘F 2 /Q\
0°8 0’$ O¢$ 0=$ OCF3
NH

078 0= 05
NH NH NH
& (9 71 o o I u ?
IS Clh e alet v
O = , 8] P P and C s

or a pharmaceutically acceptable derivative thereof.

8. A compound of Formula II:
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R3R2 or a pharmaceutically acceptable derivative thereof. 5. A
compound according to claimlof foinmula: or a pharmaceutically
accept abl eV@PIN443 Ve t hereof. 6. A conpound accor di ng RI/IBRYEEATFE830f
formula: Ft or a pharnaceutically acceptable derivative thereof. 7. A
conmpound according to claiml selected from or a pharmaceutically

acceptabl e derivative thereof. 8. A coound of Formula Il: or a

pharmaceutical |y acceptabl e derivatd,  he¥ eof , wherei n
R4 is alkyl: R5 and R6 are each in e ant |y selected fromhalo and
al kyl such that at |east one of R5 o%/R& i &'halo; Ry, Rw, 12.", RY

and Rz are each independently sel ecct‘@d fgom hydrogen, halo and al kyl .
S

or a pharmaceutically acceptable derivative thereof,

wherein R* is alkyl; R® and R® are each independently selected from halo and
alkyl such that at least one of R or R® is halo;

RY, R”, R, R” and R* are each independently selected from hydrogen, halo
and alkyl.

0. A compound according to claim 8 of formula:
RX

O

o
[l
o=]

4 / N R4
H
© RS RS

or a pharmaceutically acceptable derivative thereof.

T

10. A compound according to claim 8 of formula:
F

58!
i)
=]
Y NH 4
I o R
© e RS

or a pharmaceutically acceptable derivative thereof.

11. A compound according to claim 8 selected from
F

73 F j (=/
1
Q. J=” o o

O’S

(\’(\r fIO dﬁr f:[“\) s’\r“ﬁg

=
,,



9. A conpound according to claim8 of fornmula: Rx R6R5 or a
pharmaceutically acceptabl e derivative thereof. 10. A conpound
according to claim8 of fornula: or a pharnaceutically acceptable
derivative thereof. 11. A conpound according to claim8 selected from
12. A pharmaceutical conposition conprising a coqpound of any of
clains 1-11 or a pharnaceutich#x acceptable ¥ yvative t hereof, and
a pharnmaceutically acceptablg cafrier. N;S The conpound of any
of claims 1-11 or a pharnaceUtlcaIIy accept {e derivative thereof

a d”sease associ at ed

for use in treating, preven WQ or aﬁellongtﬂw

with CCR9 receptor nodul atk Ji[Mv44 I nd of claim of
claim 13, wherein the disease |slgrolues di se s | cerative colitis,
celiac disease, primary sclero§|ng chol @dgi tis,” HrVF prost ate cancer,

| eukem a, small it estifhdimcaReR coRposih @B Ring a compound of any of claims 1-11
or a pharmaccutically acceptable derivative thereof, and a pharmaceutically acceptable
carrier,

A 13. The compound of any of claims 1-11 or a pharmaceutically acceptable
derivative thereof for use in treating, preventing or ameliorating a disease associated with

CCR9 receptor modulation.

14. The compound of claim of claim 13, wherein the disease is Crohn’s disease,
ulcerative colitis, celiac disease, primary sclerosing cholangitis, HIV, prostate cancer,

leukemia, small intestinal cancer or melanoma.
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