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4. SUMMARY
[0010] Provided herein are compounds that are modulators of CCR9 receptor,

pharmaceutical compositions containing the compounds and methods of use thereof. In
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5. DETAILED DESCRIPTION
5.1 DEFINITIONS
[0013] Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as is commonly understood by one of ordinary skill in the art. All
patents, applications, published applications and other publications are incorporated by
reference in their entirety. In the event that there are a plurality of definitions for a term

herein, those in this section prevail unless stated otherwise.
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asp DG dheriic AREOpRET plte Sl COPRRALIANLE Bl co, BAHY - or
(D)haseI9fissiérs md fbetﬂiéﬁaraf tising &Q?a@]sypﬁﬁommcbhhﬁl &agbnts or resolved
al kyl, al kené6 and al kynyl carbon chains, if no

usiERanvpRiipnal esiaNds, SchrpS FocesehassHBbhs When the gompepnds
de%ﬁli@e%r}%r 1§?gnt§irn ol?ﬁr{lg ngle gé%cis%rcﬁ:’b‘rf]ﬁkggrertltA"sl?ﬁ@él)meﬁf?:rﬁ%metry,
andrindesh spaeified atherivadenitlis imerfied chib ke donmstinds mebidefbeth E and Z

aI kenyl carbqn chains of 2 to_16 carbons, tai
cOmSRR WRRESS; Lakeias dlltaytgmsric s aee Bl arendad g ficluded
bon ch . :
OSBPS, 8d 0FEREBAo S00. s
genorallgiunddrstood ®ytthoselod skitindshis antd t he al kynyl car bon

B8 1, B R e S S\ s

co%ﬁﬁln aoky 1Yd 2QERURR, oNEIS1 B cdrBSsyaed arl@lﬁra@h?om%ched Alkenyl
[iTmted to, nethyl, ethyl, propyl, isopropyl,

carlxnmha;ns of irdpu2 yo 20 sabomuwtqnmmcmbmnmnts Pt dtt9|8 double bonds,

o PR AR caiin R okele b BB SR b oS RERE Kaptain 1 0

ddi®lechdnds! samrnyahé%n chaNESf fBdrk 0¥ RO caidnb, QMeErtaia leliibodliments,
refer to carbon chains having fromabout 1 or about 2

carbons up to about 6
6



carbons. As used herein, "alk(en)(yn)yl" refers to an

al kyl group containing at |east one double bond and
wa@eoobesasto one triple bond. [00261 As used her ePeif/US2008/009142

"heteroal kyl" refers to a straight or branched

cohinfh@t§ &ipldsHdecaidane aly Aviattani chginsiofi2ao it 6 daibons, lie certain
hydr ocarbon chai n one or nore ox

) ! ] ge su] fur,

embadimentss gorspiag) toahigply bands. &F%Bg‘,‘y akvi &%Pﬂt%@é&(}@wl groups

tiit [ b ' ' - NR- i i
e EER AL R0, OBy, S o,
bufﬁ&i,(tant%ht)aJl it(y;?e,nt}&{ rydo)pentgh adricpentyh) éx\gﬁe)qdl gthenyl, pr?}i(enlyl, butenyl,

eteroara , . S(=0 2R or o ere is a

pepipyyl; acetydendijand hegingt-oAs YFe,dq%??lgf @&Fé?‘ll‘;‘ﬁ’ 0wy fenlopnd lower
M4 50 S HOGEPIOEO oot Lagtupo o
caibon©nAs esdddubirein)italk{en)(yr)yF' refersitotan alkgth griup2@ntaiming at east one

ot her e diment having, from1l to 12 atons in the
dogﬂlﬁi gnd f‘@‘ggt%iasAQn%?B’ge h%‘?del n, "cycloalkyl" refers to a
[062%] UT at eds IRA heRin, THEtbiAUGA" fdrs fila stEal St brdnithed aliphatic
certain enbodi ments of 3 td 10 carbon atons, in other

hydrisaormgneup leivir@, inseed inethp bydracarhen chaje boapkeryd oxigan, sulfur,

. | oal I r to_nono- L ticvelic i
indyEng At Fane SELG el 2 bRy’ wbthufied pbesa st
ind10diflg ANH- ald-RERR - GR6ups! WhkrR thonttkogly suteetusaiiy)lis@ry alkyl, aryl,
cycl oal kynyl groups may, in certain enbodi ments,
aralyl bateroaryt chetoaalisb S(aOpRs of GOR) whape Rosiabefydryl, aralkyl
o . th . Y~ .
el B hele Rt Y, SEPRY T hfre £ 8R4 2 Aot i dEpdndently hydrogen,
allgmedi, Fewicrylcotlaillail bg héetorydl§l, dabhoembddinent Hdving from 1 to
systenms of the cycl oal kyl, cycloal kenyl. and . .
abeyt&ooaapmyﬂwangﬁhmb%vea@w&wpfg@a 1971 2G1HRms i1 thg cBin.
[0?23@ eor ML Lude @Q?eif{\,’h‘!c?(g(_)ﬂﬁyl" héreisqb B%Qttlt&]é%g@hﬁﬁb- bi'mélticyclic ring

d, bridged or spi connected fashi on.
sy$téye inozerte{reenhodimnghts of 8fterl § canbon atoyed, oadthyt egbaliments of 3 to 6
ontai ning at |east on oubl e.bond and at |.east one
caftoR e SAEioals0A e RS gaBaMHaF BT oG Y M E Gale THE systems that
reselitbely inchidR %k 1dabt ¢ d®ubRBONd and atieadtioht tissle b@hdl{y(l?'&loéilkenyl and
“substituted cycloal kyl," "substituted cycl oal kenyl,"
cyalodikysylbgroupsumay in egrtdin gmbpdiprents; epntpint otogl Okgarbon atoms, with

al kenyl,, al kyn cvel .kyl. cvcl.oal I
osFlyaRBbr g Rl T pusnElén Rl bt YRR o atoms and
cySloRElyhyUdretpspint furbBEer@bodiBleftsSeditiihing Bto S0 darboneitdras.nThe ring
enbodi nents one to three or four substituents, where

systaes of therqyclpatierd cyeloatkenyleamd cyglopikyaylrgroupsdngy b pgmposed of one
nﬁ%ﬁ%{o%ﬂgﬁ({rg Wg% which\%fgg 6{1;9&1?% %%hg'q’;{/a %gpﬁlii?%%]oq‘%piro-

use ereiln, rs to aromm
cornevoad/ fakhion o Cyelbdlk @niyn )yl 'grefierp so a cyuidaikylignourf camtaifingat least one

19 carhon atons. Aryl groups include, but are not
dquglrﬁttoé‘g ang aplegifpae t E%’O_H fluorenyl, substituted
[obisb10r enyl As REEMEkein SYRBHIEA sﬁtxgh efpbrirfanileRyl," edstituted
substituted naphthyl. [0030] used herein,

alkymel, & absiituted @t latkyl,d "substutslyayicloalkeny ki dnd 'sybstiteted

cyaloa iy efer OalRys Rt Ak Siclbahe GleGalKeasn £ cvglogtirny
gr6MROispERvell, iHa %Ee siﬁfs)sthﬁ‘l@d inﬂf@nei d rhdi stibgtguenysS ireé8riatn

t
a heteroatom tha , an element other than carbon _
enbpcliments gnétor threstor|four substituents, niherothersubgityenunargras defined herein,

oentlally seledtag fldet &7 oary!



group may be optionally fused to a benzene ring.
Het eroaryl groups include, but are not limted to,
wo e009l017719m dazol yl, pyrimdinyl, tetrazolyl, tPCEOY1008/009142
pyridyl, pyrrolyl, N nethylpyrrolyl, quinolinyl and
[0029? qui nolAssed heRYS Tiryfsreieth dremati@ monbefotic@e yrlltydyclic groups
ers to a mpnocyclic or multicyclic non- aronatic

coptpingsfremdito % raghnn atpmsdAmdrgrogs inclpde, byt argmiok Hited fo groups

sucg{]n%g rﬁ’f%ﬂktgﬁ{%h fEIore‘}l% erZylgﬁmggﬁ%eﬁi eﬂH%n?l B’a’ﬁl{tﬂyq and substituted

napigthylai . enbodi nents, 1 to 3, of the atons in the r|ng
systemis a heteroatom that |s an elerre lg
(00304, car Hvused hereinyi Referoary | nBrems iR Moy 1°rﬂrtnP fetelic aromatic
Ao S8R, Lo Ui RERALIRS & yOEL it shor one o e i
one ptnbodmhdny 1 o1 B sdfi the bechsvin tthre chk gystem &l d(lmhgfbatoai Iﬂgauysi an element
heteroaryl, aral kyl . heteroaralk
vty i e s ok eigeR . et GRRen §F SyiRg The heteroaryl

grwrha g aﬁﬂl&ians) fulidhbenne g, HeidrOASNrHRYs ﬁﬁlude but are not
quaternl zed to forman anmoni um group where t

lingiteldstoi fuwelnmdaméylsmwumwla@tramylethlef{y@quymyugb'& N-

b d h | "
el R b A Bl s et or o meyr O

[oor]er oar YAs aded hbgi€ masifdcytlyDrefpsto 4 RERKRSTIiY 6t Multidyalic non-
are_ substituted with one of nore substituents, in

argragticiing Bistsatiinene empedimest of3 ool Gmembgss, in another embodiment of 4

to %‘ﬁ?&%érﬁﬂ%%n}iﬂ%?% %1 n%'é??%% f‘er?d%?gsf Igez&urgglg, in certain

I'n, ‘genera rom

enfbddithénts, "1ao al Kflihe amﬁeirnahé fingBysAtrsys a hetoroatonm thkmghm element
one of the drogen aggns Qf the alkyl is replac

. by .
othgs thanqarbane ifg d[neﬁ)tauﬂn msd do-HETgeR, OXeen OF Safu) ﬁy pmbodiments

wlge?% ﬁn%%g e?oﬁgmgs{) lf%gl[ne?ﬂﬂllbg + Th itl‘ggeﬁ) Eeogﬁ P%lg&fwﬂggﬁ%é%@ﬁh alkyl,
all{eﬁi@B alkyAsl, aggcheteoayh ardikd| bé'tgaro'éltadityb,gafnloatkyl Hﬂ:wromTyl

003 d
cypGafbib brteroiel ekl anid S hpeuiS o SPhen may be
quﬁéﬂﬁk’&l to%ﬁﬁhﬁ‘ﬁhﬁxﬁirﬁ%n%’r&ﬂﬂ Whert thd\ibkk@8nts BkCR1ected as above.

onpounds can be used in the sane manner and treated
[0032]t he safveusedrigrain,gsubstitytebaryl, PSanbgiattted; hgtesoaryl| and & substituted

heEeg%)cg%[ﬁ';/re ér tlg Iarr%lt ﬁeeg? %rly(l) gn%‘fﬁ Qerocyaglggrxg]?sgl‘e%p%ct'\)@ly, that are
suBﬁQ@de@ WithlsheRie hddS2 kBt et ﬁx?cer{aﬁﬂaﬁﬂ)od‘iﬁleﬂﬁ efle e theédor four
"“hal oal kyl " refers, to an al kyl| i n which one aqr

supgiitaersy, Whepgethg gUbSsNtHArS 36 dﬁfﬁ‘@%rl@b‘fl&o&fﬁewy sekeeige drom Q.

OB, S0 5 3] i o

hyﬂfagen@m?ﬂmycgothé 8B $Bis ré}sla;{cwsldry ehmry] grlméfj.lhal oal koxy" 003

ers to i | i S a roup. .

lﬂ@lused et gﬁeﬁrfler%? Sssfegpar%@}' efdo an afkybetive ih Shich one of the
hyﬁlﬂ%eﬁ aloms cg(tp% Qk?rl fsQQﬁlQ&ed‘lﬁy é‘%&ﬁﬂg‘zﬁﬁl‘i ?OO El] As used

nocar bony efers to
[0035]ei n, "Ad kgpkla\wrmmd‘habbnyﬂalogm'f an hahide"-refe® HR G1nBr or L.

(Of8hIc . 45 wieHisin BEudiBalighe oFar el gro bt R oups gt behave
su%hr?tl’hll? sm’ﬁmﬁ tB hﬁﬁ&'és' ReR %81%9815:{& cah k¥ sed 1ﬂcihé1§ﬂn'i7egmanner and

| ower y ;o "car boxanm de" refers to groups of
trefatedrin Itlaa saNiR reBRer as hilidsh. Rseudabialdes insludegbyicane nett limited to, cyano,

thlolc)l%)ate sé]grllo%gllar?a(%e tn uoromethoxy, and azide.



al kyl . [0042] As used herein, "aryl al kyl am nocar bonyl "
refers to -C(ONRR in which one of Rand R is aryl,
W0 pwbrodiTmy | ower aryl, such as phenyl, and theP@I/H82008/609142

Rand R is alkyl, including | ower alkyl. [0043] As
[0087¢d her eAgused aenehf;rfhﬂeﬂayb qefgts' tofaﬁfaﬂ{)ﬁ ghqup-ieMBidiHbhd ¢r more of
which Ris ary i ncl udi ng | ower . such as

theplmgq%en qt@gsfgqe rgplaced by lp?éqagqnn SWHWM‘F% Ryt are not limited to,

chlofhibdyf BindHmb PP ofiSrd PRROBBRSL™ o

[O(Eﬁ}yl IAK:LIISﬂd thagin, Shalbalkbky! refdrOHARY iAsvhicteR idhehabalkyl group.
06" SR S5 O T Fy
[‘"?:’@?d e E“?ﬁ’”a‘a‘?‘%i’“’%“%mri b PR 1
[0([41(]148] AsAsunsed hhmlre|"al,kyl'aanyd)ml;dhyﬂ'ndfétatw—l(l(@)NHRr igfvelrich R is
sy netog o u Prngs vspa bais g ol R CONRR

in WhY&er'Saﬂafﬁ é&@ﬁd&eh&enﬂ?talléﬂ’ qatlbiRg 16Rehlkyl; "carboxamide" refers to
hal oal kyl "), thére may be one or nore su stituents

grqups o formutn INR CAMDirewhich ' end Rydre invdependenty abkel, omcduding lower
AlTRY € of the same or different hal ogens. [0050] As used
]ﬂ' rein, the abbreviations for any protective groups,

éno aci Alsused eredi ety lARyIRRISsboayIe reféfy t8SE(O)NRR' in which one
i cated otherwi se, in accord with their common

of BsangieR is prybdngindiag lewerrasyl suchaspheryl, andethe othgoof REnd R' is alkyl,

Bi ochem cal Nonencl ature (see, (1972)
mgﬁdgg%em %1%42 944). 9 WD 2009/017719
[0628[ [ US20 Q% (428 héitin,S a1 {chiMBEAsDENY 1T £:F&rs 1o Y BIHRimwhich R is aryl,

nmbodi nent s, conpouynds for use in the conpositions
%ng}@yq{@@g ?}Fg\?ﬁd’éﬁn erein are of Formula I: (Rn R

06441 5O R4 £ RedMerdite "E%d RRfdrs tPICO0
[ &ﬁ‘:!r maceut 1 c f/:r acce ljgg?le delyllvatélr%es t er eof
[00455}r ein Rs usdéleteact"eﬂkoayscafrbddyb\/\sfers Jo €4{ONOR injvehich R is alkyl,

m(gp%e}g&nvgeer%ﬁw sel ected fromH, alkyl, alkenyl,

[0046] As used herein, "aryloxycarbonyl" refers to -C(O)OR in which R is aryl,

including lower aryl, such as phenyl.

[0047] As used herein, "alkoxy" and "alkylthio" refer to RO- and RS-, in which R is
alkyl, including lower alkyl.

[0048] As used herein, "aryloxy" and "arylthio" refer to RO- and RS-, in which R is
aryl, including lower aryl, such as phenyl.

[0049] 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.

[0050] 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 IUPAC-IUB Commission on Biochemical Nomenclature

(see, (1972) Biochem. 11:942-944).



cycl oal kyl, heterocyclyl, heteroaryl, halo,
pseudohal o, ORB, C(O RO and S(OpR9; or ii) two R
wQ@e@aps771Dget her with the carbon atons on whi cPCT/H823008/009142
are substituted forma cycloal kyl, aryl, heteroaryl
or heterggycl YCOMPQUNBS i s sel ected fromH, alkyl,
al kenyl, _al kynyl', ‘aryl and cycl oal ky é’(‘i R3, . R4, R5,
031 Ry ndecedain eml?aém%%mq §pmpaquads fog use1nf e F%%gwa?ns and
ach i ndependent |y sel ected
meﬁ%gr%%i?w%h%g ad??ﬂeny kynyl aryl, cycl oal kyl ,
het er ocycl yI het er oaryl hal o, (Réﬁ,eudohal o, OR 8,
C(OR9 and S(O)pR9 or b@sg two of R3, R4, R5,
R6 and R7, which subs J,tu e \n carbons on the
ring, together with t ¢ oﬁNt on which they are
substitutedformafus ‘ P |_|oalkyl ring; R8
i s hydrogen, al kyl, aRkenyl, ral kydyl, aryl,
het eroaryl, heter ocycl yl ,R® cycl oal kyI al kyI car bonyl ,
cycl oal kyl car bonyl or aryl car honyl ; R9 i s hydrogen,
hydr oxy, al kyl, hal oal kyl alkenyl, al kynyl, aryl,
or phanyraaewtically hedeptableyddriviativesythereaf, kyl , aral kyl, al koxy,

al kenyl oxy, al kynyl gxy, , aryl oxy, al kyl aryl oxy,
het er ocyé%’/mr g?ﬂ?%%q Mh%fé aral koxy or -C(O) RS;
and n is Ps2h lﬂrlg md%pérﬁiegfl?seléagé?rémlﬂ R4, Slﬂl@@}q' zﬂﬁ{f‘ﬁyl aryl,

t he conpounds have formula |, with a pyovi SO, I%
cyvlhaliy Rhetesooyplyi, chtrwlrd)%ryls balst pseud@thlqﬂ{éﬁly IC(ObBt r m‘di $(§a)p )% or

t hi enyl, ar.e ot. oro;

ii) when! ﬁqwgﬂgz Pé?%geé‘éeé ﬁ”‘ﬂy@? %ﬂn gf%%%“h‘s”‘ﬂ EHES P

bitiditedifsrn & By P6kylaag, heterdaryithelodyelbeimgy| , then RS
Sul S oteher th?n mat%gg‘§ 10 V?D 2009e/ 01771% e

PCT/ US200%7 issdleated ﬁPUOEB?}llen alkenylaalkymshowy] srdgysloalkyl;

R - RO ar g,0pti le ! uhst in

certain glrrbgd’ }rernéit aXd? ggeéa%m[?&tgm%gtsl?:gaﬁ ?ngoglgc Y

i ndependeﬂﬁyR‘S&lseRf ad Rf araegkh 1ndwafdent<l31selectétafrom H, alkyl,
alkegﬁﬂg%@?l%g pgy&rj{jyéﬁ)’é}'mﬁ{ég%{yg' ﬁg}mrg&% hafs, prtudoRalo, OR?, C(O)R®

ycgr bonyl al kyl, al kyl, hal oal kyl, pol yhal oal kyl,

angﬁgdg?l% ’k(;?/rl di am noal kyI aI kenyl containing 1 to 2

doubl e bdasjeast tprofIR>cBAHRT, Rf agd R twhigh sulisfiiute adjaess garbons on

th%égﬁég%ﬁqrwg{%ﬁg}bgﬁkgrg%% g?‘&i‘r‘boc ¢! ﬁ{)i&ﬂlted form a fused aryl or

cy@l’bﬁikéfv‘ﬂﬂé aral kynyl, heteroarylal kyl, trialkylsilyl,
di al ylahé S|Iyl alkyldlaryIS|IyI trlaryIS|IyI
al kyl i derf¥)is éwghtoarsrk,;alk)deaﬂgenyé,| aklsorrxyéramdnwteroaryl heterocyclyl,

Cyégllr éf§%§ g.g(rygéo/aﬁ?ﬁng tcslg:l%gg(&iﬁ%o 3 I' (ﬂﬁl}??‘{blggggp’( car bonyl ,

aryl oxycarg Wﬂﬂigkﬂ|hydr(ﬁ{yahlkS’KYlﬁl@étk@n)ﬁlkenyl alkynyl, aryl, alkylaryl,
ar al koxycar bonyl al kyl, aryl carbonyl al kyl ,
hetgroqysbar aystoplkyl, ag iill@jll alrlﬁomcaélf%kw alkynyloxy, aryloxy, alkylaryloxy,

hegélrgéP}Wém r’lgg@r@é}g%?’ argﬁ(}ﬁ%(ﬁpiyl a )nocar bonyl, al koxy,

aryl oxy, mutoe2;aaxyl oxy, heteroaral koxy,

het erocycl yl oxy,
y y02y

[0052] In one embodiment, the compounds have formula I, with a proviso that:

i) when R! is optionally substituted phenyl, pyridinyl or thienyl, then R>-R’
are other than methyl or chloro;
ii) when R! and R? are each hydrogen, then R® is other than H or chloro, and

iii) when R? is benzyl, then R’ is other than methoxy.
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cycl oal koxy, perfluoroal koxy, al kenyl oxy, al kynyl oxy,
ar al koxy, al kyl carbonyl oxy, aryl carbonyl oxy,

wae@bkyl7ear bonyl oxy, al koxycar bonyl oxy, PCT/US2008/009142
aryl oxycar bonyl oxy, aral koxycarbonyl oxy,

[0@sB] nocar arytaix ¥mbalitdne]iR] Radrb optidraNly substituted with one or more,
di al kyl am nocar bonyl oi;f/ al kyl aryl am nocar bﬁnyl 0X
S

in e¢raaflz EERPHGICAED bndsi 3o %‘h‘F’éﬁSarR?;h indeperndealy sslgeied from Q',
Kk
i s el oty ook B (iRl i) i R fiReapto

hyﬂiqx%ardbr@rlyhyﬂre)t}d:e:bowy}aﬂ«yy I ahkﬁj lckboalk\yl]\belglhaibddyylu amimbalkyl,
N-al k - arylureido, N ar

dlz}mmoal%ylala&}qegyleqoa@lmng |{|-to eropg]IeéquQ h@rpﬁ{)contalmng 1 to 2 triple
boﬁlfl c%a'ogik&y k?'cl&llk?l%}*ﬂg?e {daqj@cyclyl heterocyclylalkyl, aryl, heteroaryl, aralkyl,
aré)llka‘(y)lflarhlkyﬁyl lﬂhtabklyllalk}d; tfialkysilyl, dllalhylyiy—lsxlyl alkyldiarylsilyl,

B i AR A ATBESE S ctronntcaons
au?dxw&rﬁmlﬂoéﬂab%afﬂ%ﬂ?bélkyl idi?’lbﬁ%aﬁ‘m WBWonlyﬁﬂ'k}ﬂo

am noal Kyl , al’kyl ani noal di al kyl am noal k
ar@lkq)k)etmhmoal hsallkoxorpabymdahkmbabkgdrboradlallyylaarylmnarhgwlky|

G, BRI AR e

H(?l%ﬁﬂb&@lﬁbﬂyﬂfﬂll&ﬁoy ARG OKAMERABIGNY, sfeftaralkoxy, heterocyclyloxy,
aryl car bonél am no aryl car bonyl am noal kyl

cyaloplkexy.crerthenrpalien @H@%yloxyaalkyyra&w yxa@@rxuoﬂyylsmbﬁeyloxy,

r%ljlbgﬁ/lﬁ g‘rﬁ%?ﬁﬁlg%]bgﬁ)g? @{ Sar y ﬁ?%hy égglloxycarbonyloxy,

arﬁ'lﬁ?_@c@ﬁbbgb'wé( Ldrizlmﬂ%drgﬂﬁ)ﬂOXyolaHiyﬁémgbgdrbdthﬁZI do,
R51R52R53, P(R5 P 5 =0) ( R5Q) 2, o
dialkpgmpoceytonsloxy; aalh)zlmsﬁé@e%%ﬁw)low b agf{?ﬂaslw guanidino,

isGthhY elhcﬁ)g] Qﬁ&@@r}ylalk l @Bwymﬁ%ﬁ@wlalkﬁu&idot R Ri-dialkylureido, N'-

arylt perfl
allm;lerﬁ'earym&kmwwquryhmldq; N'tdryloceidm N, N'-disd Kyl weidandi-alkyl-N'-

ar&I k 1 n%f\k) f@yylﬁ‘fﬂ#’y@ Lﬁ ?%%l 0%1% NR 3f\5 analﬂyf@(elgc))( W N'-dialkyl-

N'aArZ%a&lrﬁiamyh N,N d?dfylﬁfbsa& fwame«,\N' dialkylureido, N,N'-diaryl-N'-
| am nosul f onyl ox di al kyl am nosul f onyl oxy,
alkylyteids, Mwa&mlmﬂ amiding aékﬁlmmq enjaroidyio. aminothiocarbonyl,

Ry o SRbAS A BB Tobltich) Silmelly bl fgninoation,

dlalkZlaﬁﬂh(ﬁdlle &hﬁh@dlkflp@l‘afylarhmﬁl&yySleyiaiij"ll}lhunoalkyl alkylamino,
oxysul fo ﬁi)’ﬂ am nosul f.ony al kyl am_nosul f onyl ,

digliylapyinehialos %lﬁw aryarryn%rﬁ%@m%rﬂ#ylarylarnm
al%ll@m@%m%ﬁ(g 1&&&3'aeambgmamgia%ﬂgarf,'aiylgarbhmamino,

Ptute 'at ong o N a
arykcaﬂabgy&lunmﬁqalk)m,g&ylbgycdrmmminyhlkmb aryddxyphdoarkonylammo,

bﬁwg_g%{yl iyo(q s1r1]1 (? I ?a(réqé bpsfons)(lﬁélg);l,z ﬁ%ﬁa@h@%plfonylamino,
hééro?ydol_éls@fc(n%\l\% %&&Baryﬁhié}’!aﬁa@dm“mk ng 'P(}QSO) P(—O)(Rso)z,

erey is 2;
OR(ﬁQ)hRSé)hbSNR G(@)thl&ll@dphﬁpbmylxai@daﬂymhoﬁphmwl d1ary1phosphonyl

oo pr ek e glfio, REFRSRERDIhio, BTERT st Esliytiio,

thRRGAhd, %ﬁﬁ@&%&ta{my@ﬁhﬁ%ﬁﬂ Jlkﬁ&l%ylo&@cﬁy%lﬂr@loxy,
i ndepéndent | pseudoha hydr oxy, 0xo, thioxo,
arpisufonydoxy |hydmxys1flf§mmdxy aiévmptf@nylhw aminesaHboylgxy,

IR RRGESRn R oS Ay Dofpine Vg 5

digSldrhiao LA 1ox9l zhk 1ﬁﬁmbm1md9u>xy lRyRBulfinki, Alke/1su0odsl,
cycl oal kyl, “cyci oal kyl al kyl, heterocycl yl,
heterocyclylalkyl aryl, heteroaryl
11



aral kyl , aral kenyl, aral kynyl, heteroaryl al kyl,
trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,

wao eooanyl7sd | yl , al kyl i dene, aryl al kyl i dene, PCT/US2008/009142
al kyl car bonyl , arylcarbonyl het er oar yl car bonyl ,

ar@dbEnys afyb@il\ﬁb t&@xy b?h ulkakymllfonﬁlr }ﬂnﬂi@éﬁ%rm nyl,
aryloxycarbon ar al koxycar bon
allgyl %@kﬁlmosugplw Cagyégmw f[yegyl diarylaminosulfonyl or

al%ﬁ&@é&%& (? bag}dﬁﬁgﬁn{'lﬁglggélgtltut? atomsinal,2 or1,3

arﬂhgémérﬁmogeth&rmwmyler&t ylﬂcglehykﬁmenooqmw),y) allglldaabiyxy (i.e., -S-
| ox het er oar yl oxe/ het er oar al kox

(Chshoh 3 ylensdigxy (.o el Ak ORYy th‘%kYIFE@?Yo(éFkOSC&CHZ)y -O-)or
allg)r %}fc@ hgfgx )s & @d@ﬂl%xﬁ ) v@l{eﬁlbyg( or ?lclfwvg"{‘j DRBYsO%Nich substitute

oxy yl car bony
thabdoox ytony, ngetHeo form akyleno;\andr bonyl oxy

2l ﬁ'ﬁ‘;g hldhet gﬁsé&??@wgn@uggﬁﬁ%g %gﬁllm%ﬁg?dowﬁp P8y WO o three

suBdtltué s ehAHMnAOSAIBMY deetted FbAIQA am nocar bonyl oxy,
guani di’nQ, 1 sothi oureido, ureido, N alkyl ureido,

N arqplcknQ—%us:lmdemndamtloyhalo,@sdudohnlo hydrdkpl dapl thi@iad eitrild, nitro,
forf{ml'(l WF%PE{ ﬁ}s(lij ro%«%.r I\I'(Jj\l,I Iggf(%lyg?l'\éé}f);lﬁk Fﬂhyl r{raloalkyl polyhaloalkyl,

anﬂhéfélld{retlﬁﬁnnd&ll@ﬂﬂlkéi Bbitiiniigel @02 dOhbIe behd! Mk icBRtaining 1 to 2

trial kylureido, N N -dialkyl- N - aryl urei do
trlpl.eahqnglq;, <oxcloptky pmlyal@;yl@il@é, heterocyclyl, heterocyclylalkyl, aryl heteroaryl,

arh‘f(ilr %ﬁi&}%ﬂ&f\raraﬁk)%ylf ?&e{é{r(%.rg urtgalggfsﬂgly dléaﬁr?;larylsﬂyl alkyldiarylsilyl,

trlafyksylyhmll@llidene amhlamldhxﬁpalkﬁlﬁhﬂbehﬂ agatsonyl, ,heteroarylcarbonyl
al ky Ian1noth|ocarbon¥ larylamnothlocarbonyl amn

alkaxyherRrryl alkexyoprbony ldailiaryloxyearbany %ﬁpﬁmmylalkyl

mﬁkﬁwnl{bﬁgl Wééko%%bé@mkslpﬁéh F%@léﬁﬁlaﬁk@%%*lky'
alldilamiroaanbooyl, dilakylamipbearbony], arplakynaarboaply deanylaminocarbonyl,
@F@%{%&lgé%gm %l?og(yafuy %&?E%Car b%%'lo E%nqggr}{%ralkoxy, heterocyclyloxy,
cy@loklkxy Cﬁbﬁ'ﬁﬁ’d})ﬂhmﬂk}n %ﬂielﬁ?ﬂo’xrs IM*W YR OMK L REFHRAYloxy,

aryloxycarbonﬁyan1no onyl‘am no,

amlrcgﬂbguylﬁmwr@l ln@rbOhﬂpsy,@ékwsubmdqmmﬁ@xycmadmmoxx
alr?211809/c0 PCT/ lUszo 30914§i 1 ox
PG Wt &‘fy"fr NE-/ yé"r“&&?ﬁﬂ"i’%‘fyé Yazi do,

dial 1851118&3%3 10Ry Rk PlaryPhriab Cdrboryl (er@hfoiocdrbonyl idi

e h&RGO O RG%’ gl al %alryghosphony% 0)él}lglgiyalraryl phosgﬁgr?xr SHamaine,
lsqihwlwcémo%%walkyhﬁwpowml@s%%% alkydureidos Ni-tf dlalkylureldo N'-
al@lﬂ‘h't l?xrelgc? N ll\yﬁiﬁ?{ %’ig&,l}\l i lureido, N,N'-dia lure1d0 N-alkyl-N'-

car bdnyfl a ocyario,” i sot hi ocyaho
arﬂhi@jdio; N arym @ngluxaidoyNslw I-dla‘myWreNy, Nav\N' snhlkylmyéldo(,w,N'-dlalkyl-
Ny y' e hﬂﬂ &yh%%ﬁ’lﬁ%’é o 02{;41 S& "dialkylureido, N,N'-diaryl-N'-
al@lﬁﬁékms i cﬁh(lf 3ﬁll éﬂlf?ﬁﬁifo aminothiocarbonyl,

aryl am nosal f on oxy aryl nosu fonyl oxy,
allqilkmimﬂybmbmwrflammhmmbcarhbrk}yj aninbj aryinpalkyl, alkylaminoalkyl,

duﬂk%@c&aﬁhﬁ llaml Y&MW &Xﬁﬁph@(&ﬁymalkﬂ alkylamino,

dlﬁkiﬂlﬁhﬁ"ﬁﬂ 'Fl@ﬁ)’dikfypd?ﬁﬁho zg’&ﬁhﬁﬁ/& AHrPRFHAS ‘&ﬂéﬂjlarylammo

aryl am nosul fonyl, di aryl arfi nosul f onyl “or
alleyll karbemryaminonak ax yoarhinylagring,vapal kgax ygethep slamiio, @y lcarbonylamino,

ubstitute a arr enent
BBl aryPfkerodin Bpmiandliy t ISR G benyiming,
arﬂbkyda@lﬁﬁdgeﬁ%iho(dlkﬁsulfon%anﬂ tshlfon’:y1ﬂin@nﬁaex@myylsulfonylammo
(i.e. t hi oal kyl enoxy (i.e.,
-S-(CH2) y- C>) or alkylenedlthloxy (i.e.,
-S-(CH2)y-S-) where y is 1 orl2; or two @ groups,
whi ch substitute the sane atom together form
al kyl ene;




R5 is hydroxy, al koxy, aral koxy, alkyl, heteroaryl,
heterocyclyl, aryl or -NR7OR71, where R70 and R71 are
we@awb/oirdependent |y hydrogen, al kyl, aral kyl, BEUS2008/009142
het eroaryl, heteroaral kyl or heteroc clsyl or R70 and

heB?&eyE@ﬂ;%lfBﬁ{laﬁﬂ{dnhaﬂeMﬂﬂﬁo a@maLN(WSBIféR E(>Ré%)£ REOIR™),,
or thi R52 and R53 are

ORRENRS zleh%/zl ﬁ@dRog@ﬁJk}’lﬂhQWhonﬁlr 9]fkylaé1’lﬁh?§ﬂh0nyl diarylphosphonyl,

hy %%(gﬁﬁo%gﬂ?ryl e{j%/lﬁ{lg %%g by l%r@l?&gSélg(}Mﬁ})ylll)yd%xgcajl'bonylalkylthlo
thigé@nlsyisothitRyeiqatkylsulfigieng atikglsuifbnylbey,ergsyléinyloxps

het erocycl yl al kyl ; and R63 is Ikoi%ﬁ ar al k al kyl ,
aryjal fangloxy) y%wpkfewépw, alkgxypulfgnylqypsydpippsu ? y,l n

al@mﬁﬂ%ﬂiﬁ& dltdﬁ(g'w SO wﬁq?&mgvﬂﬁgmﬁkghggﬁloﬁ}él Iy

digvlagiindsuifenylpke raj/ltylarpgalmdmsmj/ﬁonyioxy hillgrisulfinylhalky RElfons1,

gy mentsoloRS. BetratimionrookagisuhBrll AOIES Wy e
alléy irﬁmasﬂﬁcﬁ;{rl %%lf(ﬁﬁ‘xhlq%glﬁforg% dr%aﬁﬂﬁdsﬁﬁ@hy‘l}’dﬁﬂ@ﬁhinbbﬂlﬁ%yl or

éroaryl are other than net %/I
allqﬂarg}akmn@iulfbnylanot\meQ gropsliwhieh suhsn@lt@@ﬁm@m 1,20r1

B ST o p e Py aR et tR g o BRI erfERY e 5-

(c%n% )R31k§reﬁedabkl>e(z e. t-tna@wzl))kw) ﬂﬁomaylem)dyr(z @NES-(CH,),-0-) or
odi nen coggound provi ded herein i,s sel ected

allwlwdahmrsvm szS -Sievhers ¥ iss] opdicsiep Q) sseinst Mhisheybstitute
thfgm,@’étf,wp{orggg{ ﬂy4moglf% enyl, then R3- R7 are ot her
y

In one enbodi nent, the
c ol ichylk &Ry, dmdxga,arrakaxy,slmlmeﬁymmmypnyammr -NRR"",

t hat ,jwh nd R2 h hyd R5
WRSFHBF R Fregc RIdsPRienty Rrbseh ARG BYoapbpierey,

heﬁ?&{réiﬁ?f)&%{ RAocyteyl, W%&th éttl@r w DhA kgf’e‘%g

ereln"1s se V\nthaprov sot
oxaalkyleac br thyahtlodene; then R5 is ot her than H or hal o.

00 $ £nbodi nent h onpound .pr.ovi rein
o doh T aRT R e B ety IR iree, BV e o, Redroaryl,
hetéasawﬁ?l héte?ﬁc'?@l@l bmaer@s}dmm ];l n anot her enbodi ment,
onpound” provi d hereinis selected with a

pr ovR S hmg%@lhyml,sarﬂénlz heteraamd nhetgropralkybi egqrogyedyl or

anot her enbodi nent, the conpound provi ded
heﬁeé?%ycﬁlaﬂ(ﬁs%ﬁ“gct ed with a proviso that when R2 is

ar al k% lis alk&18n afdbkdxy, Sk hetefanylahdtersyyclyinagner -NRR"".
enbodi nent, the_ conpound provided herein is selected
[0054]h a pridwvng §mbedimentethe Rompaung prpkided h%rﬁ@nls Relepted with a proviso

t 3| 7
oy B oG53 9 AVRSTSE LRI 0 i
tha taythy] battoroalli anmhemdhsmmnm ﬂieamhipomyd pfwictedl Heyeip is selected
k kyl am r. cycl oal kyl ne e
w'%agpgovg%ag oy i gt Bt B e g g o5 PS ?Qe&’@gﬁng are other
thid &@lﬁ%péﬂloro §h IAMJ)theI' éﬂ%&xﬂ)ﬁﬁt tHérc‘BPrg%iind Frowded herein is selected

yl am no ch oro and fluoro n one
wmhrbpd)vmmlhat wWien R' lS@IpHon?Elky substrtuteld aaylloylhc:temakyinmenR R’ are other

thﬂb P’(g{g@fm g]:qaﬂns e@‘d‘lﬁg eltgﬁruolgi{ gﬁgd E?rtﬁlel{ gasgl%ct’ed with a

proviso that when R is optlonally substituted phenyl, pyridinyl or thienyl, then R}- R are

other than alkyl or halo.
[0055] In one embodiment, the compound provided herein is selected with a proviso

that when R' and R? are each hydrogen, then R’ is other than H or chloro. In another
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anot her enbodiment, R is selected fromH, alkyl,

al kenyl, al kynyl, aryl and cycloal kyl. In another
wepmodiiment, RL is H or al kyl. I n another enmboRCTESL008/009142
Rl is Hor lower alkyl. In another enbodinent, R is

emtbodirBé dthe kbmpoendproOilicd®bicin fs\Wolebtbd WithPprovizg ehdiavhen R' and R?
wth the carbonRF\torrB on which they are substituted

arg epcmhydragsn bemR js athersthan thaschaliry| “or het er oaryl
[0{)%@9 In IBQ)%te egﬂ}aﬁgﬁﬁ ntilﬁ {)r‘ﬁ@oﬁd &BQME&PI . gieg gglré(f‘t% With a proviso

car bon atons on are su
thatrwlemt R Ois dbhay] sh@sR? isudteet thziryinelhloﬁg Irl anotiee embodiment, the

enbodi nent, two Rl groups together with the, .
cogponad Brovideddisrain &yseéﬁceeds\ﬁ%ﬁ PR ROV AR ’é;’ﬂ‘@aa‘ihf:% R’ is

o1 RS SR b, ST R i it

praviso thmtibhien RAfseatalkgl, themrR ois tothen dhanyalleuxtys th boe emibodlment the

benzene ri In one enbodj ment
CORGRRR BT heT st ST MDAy Bgra, then R i
othdtiRdd ety form an optionally substituted pyridine

ring. [0060] In one errbodl ment, R2 is selected fromH,

[085Hy! , al Iklemylemb@kiklyml Q' arsylecnadcfrormynd, tarb loy threg groups selected

BT 5 B o A . or o

@b eelibBRMent RY isSelkted HRELdnd, Bwd BEtHREPGUpRRM ectddFr@fi Gnethyl,
R7 are each independently selected from al kyl ,

etlaylkispBropylaptopayy. dimetylamipe, dhdgrr and fiwercer ocycl yi |
[0 er oar y onla%h} od{iiént dIthlsgl'e%tgﬁ?%é)m ﬁ( %;? aﬁégg%l alﬁynyl aryl,

) P n anot her enbod
cycnﬁn@gnﬂmodyylﬁ Aetgba], halop méddohmdr@ﬁf, C(@RYhnd S(O),R*. In
al kenyl, hal o, ,aryl, hal oar di al kyl am noaryl ,

angher sinkadigent, Ry isgsleniesbiromn a1aékﬁcqi}(@5émilsmyémlzand cycloalkyl. In

an%?‘f&f ER%BX&LT%:% gfﬁ ig[';/cf:}?ag 1 Il? e Fg&gﬁEﬂT f‘%aislﬁt)r lower alkyl. In

another embko}ahwlnk yis H. al kyI oxyal kenyl, al koxyal kyl ,

OB et Bt ) £ RO Ot L ARG o st on whic
th(?%&%hﬁ‘éﬂltﬁt&@ FOrfh an Mﬂfnﬁﬂy sul%ltllﬁiféd aryPbOhetétodiyl ring. In (|>ne

i al kyl am nqaryl, heteroaryl, hal oaryl, hetérocycly
end;ﬂdtrrmt Kypo R gmup@ xogethey avith thg cgrban Ripims Qil whyich shdyony bubstituted

forxﬂ M%%a%é' aﬁu ot nt@é %‘Pg(%%l I?al kox a ke 80@!%%%( sq%éﬂ)er with the

cat&n%d)rﬂ@ be evhidhoieyarehyiBstvted féilnkbﬁll opﬁtﬁiaﬂy sabsfituted heteroaryl ring.
di al kgl am noaryl, heteroaryl, haloaryl and

Injoa¢ embedimenty Y10 R| groepsitogethamith the C@Fh%‘cﬁt%ﬁ pn which; they are :
suggt f‘eﬁ?ﬁrtﬁm ng%t#) ﬂ?fsﬁ%%tlglﬁt %rﬁ%yﬁ‘? gﬁ%_ E{?(;/r}e’%mbodlment, two R' groups

togethcm’wnth thelcagton apyms om dihichShyy arelsyblstiutgd f&m an optionally substituted
c | or ophenyl , 3-fluorophenyl and t-butyl. [00651 In
&t enbodi ment, R7 is selected fromH, hydroxy,

[0@8 no, al fydne eprfﬂognmelfi‘rﬁiz is s@l@k@&@blm thﬁ( 1, Qﬁééﬁgl%/ hlkynyl, aryl and

het'eroaryl, cycl oal ky koxy, cyano,
cyaloplkyl. kEmayiOIher ambydmmnhdiﬁ/nls H aratkydxyn another embodiment, R is H or

o5k RS, AFRBRGF SmbosBmB Ko 5ot her “enbod mont , R7 i s
[o861)ect ed iyl efoRMet I andOR D4R eadlin@Eendently selected from H,
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocyclyl, heteroaryl, halo, pseudohalo, OR®,
C(O)R® and S(O)pR9. In another embodiment, R® and R’ are each independently selected
from H, hydroxy, alkyl, alkenyl, halo, aryl, haloaryl, dialkylaminoaryl, arylalkenyl,
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fluoro, cyclopentyl, 4-chlorophenyl, 2-styryl,

nmet hoxy, hydroxy, cyano, phenethyl, acetoxy, nethyl,
werdvgh177phenoxy, cycl opropyl vinyl, PCT/US2008/009142

3- met hoxyprop-1|-enyl, propyl, cycl opropyl ethyl,
hefResty¥lyl, hdt RX4MKRK O Mano faraIRE BY@IR®, wiyloy, aykt:loalkyl

2- carbox Vi Y £00671 In one enbodi nent, R4 and Ii
cy@lp@lksl@ll@ém@ oatkyfalkenyhakydgx yalkeanl abgxuglkylegarhoxyalkenyl and

geptly selected fromH, alkyl, alkenyl,
ﬁP' aryl cycl oal kyl heterocyclyl heteroaryl

[00@] 0, ps Qndﬁbﬂibﬂemﬁﬁﬁmeﬁ]{, Q)3 RAd R dreSfaCh IBR&pemientljo )selEb‘ted from H,

hydresyeelsik Rela: Sl SR RYBRTSBON CRFATTogrYb BB BToPRdcycloalkyl,
al@kgség%nb Argﬁgkg@réfﬁylgéxp&g' m\"ﬁ’gf&gté}%lo%ﬁgﬁélk&%@,gll%oxy‘éﬁ%ﬂyl,

I'ect’e r “nore
all&miya)l@tyrmmcarhmqalkkmd three or four alkyl, haloalkyl

068 ogen 18reaaiis oS R LSRR o Hygrosyy ksl bRl arv
dlﬂﬁy(l%m&ﬁwﬂét&%ﬁfyl HRfoary aﬁ@'h%ﬁﬁleféréaigm H al kyl hal o,

het er ocycl yl ", @ kenyl kynyl, ary
[0864] oal kyIln anhtlmeecmbgrbhycht, Rids mimcyifromﬂ—al noethyl, phenyl chloro, 4-

iR ES{aPBghontl 2 e uahTnd Y1 B o Py i 5y hydrony, 3

chhﬂbﬂﬂzlngybrﬂu&%&h?%ifd%utleyC| oal kyl, heteroaryl, and
hal oal Oﬁé I n one enbodi nt, R5 is sel ected from
ratﬂ

[0065]or 0, othat 9mb0<ilmept ;?ent salected from fbrhydeaxyy pyano, alkyl, halo,
L
%?rg? hgl nyciyc & Cel?elil{gl&g? lc&agglkgpﬁkbf(y,yw 2 lal é/ L taﬂlalkenyl

léyflébrbcbri}fﬂ argloanpdyieivaikyldlendl) ﬂlﬁﬁ@b&kﬁﬂlﬂkoxyalkyl and carboxyalkenyl
PCT/ US2008/ 009142 0069 [N one (ﬂgodlnen

[00¢f)et her Rmmthehenéatlm R dnseleste P‘E‘Hn?‘ﬂ?g9 lin Hgomo chloro,
ﬂtﬁ)lﬂ?scg/ Fﬂ‘?@l f4°JH181‘351fxéeh§EW- %&ll %&th&\%%q’iryd@k? e)rahG gphenethyl acetoxy,

Substit
ethyly kthgt, quhpmxyl, oydogropytbogyi, rﬁembthoRﬁprapd ﬁ@l,tmgmlh«afclopropylethyl

PR TSGR b PG B P SRR g,

[00&1]1 onal | i ondafdoldiHém IR Wardd R Lard sBBERY bs BIRMAS. | N one
enbodlnent 4 an R5 together with the carbon atons

on whi ch aHE\andRs ase basthi indepsudénslyraelected Seam &1, ptkiybatksnyl, alkynyl,

arglr)é’ﬁcﬁ lE?glnh%gé’%ﬂEf hgtﬁ% S tg‘;ﬁg‘q [oéjtleRt th@f/\nt Fd QR or

car bon atsm‘sa:ﬂrR%gahext Wiy tl&fcﬁrtﬁmhﬁdimﬁ bh ethidtothey are substituted
fused 6 nenbered aryl ring h(g I n one embodi nent,
form an§p§emébtse§stftﬂt9#1ﬁlﬁed§wyloa lmrxt jng. vk the sEbstitugnts, when

prﬁ%@?ﬁ%éﬁe’skf&ﬁféﬁ%o%?ég{ng@m ; Hﬁsnp eny l’uﬁng’itggng, &\99,1 thl‘ee or four alkyl,

hatioaiiet] fayit hhkerprbups?- i sopr opyl phenyl , 2- propoxyphenyl
d 2-ethyl phenyl. [0071] .1 mbod t, ' .
[Oﬁgﬂr og:n 0pn§|en od 1q[1ept Jelsé}gzgg%%ﬁgﬁgl?(yk " qng em 8t)oldlsment, Ris

(Sg)eﬂgq{? ngé gmBG&ni%BP%"lm ctedBomH W@loﬂﬁa odfkyiYheterocyclyl,

ne e ment, RO is hydrogen. I'n one€ . .
alleenb'hdlll{m'lyl aryl, C)s:l@a,lk)d lnnterﬁcydlyi Meroembddll@rmseudohaiosoﬁ C(O)R

nmbodi [
e S Qe g0 B &8 63 sefecte BSmith S FlhahsfoaiRetc
hd?erb@ycgyl VLI OINEY] eﬁ@&ghﬁ? hd hﬁldaﬁm;(y lﬁ‘on%‘&n%ﬂ?ﬁ@hmmis selected
0073]” 1 n one’enbodi nent, "t he conmpound is of
frcbmrl—htﬂla)rd» Itert-butyl tert-pentyl, trlﬂuoromethyl 4-morpholinyl, sec-butyl, isopropyl,

butyl, 1-pyrrolidinyl, cyclohexyl, pyrazol-1-yl, cyclopentyl and trifluoromethoxy.
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RL R\=~-RA300% R/ SNREzI| RTROOH R6 II

or a pharmaceutically acceptable derivative thereof,
wWab@pe171114 he vari abl es are as descri bed her ei PCT/DODUSIH09142

In one enbodi nent, the conmpound is of formula Il1:

[006B) N O B Sne EbdbAmed R alld R @gettler withrthécarbon atoms on which they
phar maceutical ly acceptabl e derivatjve thereof,

arcvahibstisnied fornsa fused cyclaalliylamsy! nag-eniionally sufstituiéd with one, two,

q . o ) ‘ .
oA RS RS, R BPV oms
on Whicteby aiersabitituted €omo Afesed Gsor @ meibledd bpelealkylhéng optionally

f la_ |V: 16 WD
sulsReyl B §-4 eNYRGTCRPS An CRGFOERsy B ot K- 0geiher with the carbon
¥ i y i i t r .
woRJARTORE WS YuRFRRBL o, A Y e B4 PO ptonaly
subizeifeedwith Q0 Fethyh gavups.e bars emsbidimeite RE and BU tegether with the carbon
f or mul ﬁ \, R7 OR6 V

atogys o Yy ‘&?‘/ﬁl%f'é’é%?% %%Fi%efg@g@ga%%é g@ﬂ%&@%‘ THer eof ,

[0040F" €1 N GG BhbaMhfes, HGs Sded&P b thryl, alkylaryl, alkoxyaryl and
alkyl. In one embodiment, RS is selected from H, methyl, phenyl, 2,6-dimethylphenyl, 3,5-
dimethylphenyl, 2-isopropylphenyl, 2- propoxyphenyl and 2-ethylphenyl.

[0071] In one embodiment, R® is hydrogen or alkyl. In one embodiment, R¥is
hydrogen. In one embodiment, R’ is hydrogen or alkyl. In one embodiment, R’ is
hydrogen.

[0072] In one embodiment, nis 0, 1 or 2. In one embodiment, nis 0. Inone

embodiment, n is 1. In one embodiment, n is 2. In one embodiment, pis 0, 1 or 2. In one

embodiment, p is 0. In one embodiment, p is 1. In one embodiment, p is 2.

[0073] In one embodiment, the compound is of formula II:
R1
R%q 0 \‘\S
4
R S\N/%\
2
R® 11

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

herein.
[0074] In one embodiment, the compound is of formula III:
(RYn
0P Jl:c
i
R® * o7 oM,

or a pharmaceutically acceptable derivative thereof, wherein n is 0 or 1 and other variables
are as described elsewhere herein. In one embodiment, R’ is alkyl. In one embodiment, R’
is tert-butyl.

[0075] In one embodiment, the compounds provided herein have formula I'V:
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el sewhere herein. [0078] In one enbodi nent, the
conpound is of formula VA: (RI), 00\ S SN2R/R
W@2@PI0VA19 or a pharnaceutically accept abl e dePCwEHS100€009142
t hereof, wherein the variables are as descri bed
el sewhere herein. [0079] In 03@1 nbodlnent t he
conpound is of formula VI or N (RI), (RI) R3 00
\ SO/0aS RSN N R5 WIRZ R2 OOH (Q)n2
((J)nz Vi, or VI, itically acceptable
derivative thereof n g v bﬂbles are as
descri bed elsev\hereRﬁer-lnR7 n @ne-emyodi ment, QL is
sel ected from hydrogen, alkyl or alk

0X
[0@%6bodi mer pha@macguticall @pmt&hlfbmww%éﬁreowwm the variables are
or propoxy. In one enbodinment, n2 is
as?ésgﬂo%el?%%eﬁgﬁgr J6di ment, n2 is 1. [0080] In one
[0&77podi NeTh oné BRAbEAIRAYRe t(‘;?mplfuxfddﬁ offoam\ld V: 17 WO
2009/ 017719 PCT/US2008/ 009142 a R3 0~0i R, SNR Y
RT HOOHR6 VIII, or a pharnadB&hically accept abl e
derivative thereof, wherea®ngptpe I abl es are as
described el sewhere ferein 30 S1n one enbodi nent,

t he conpound is of for @ XMNor {XB: (Q)n2 Ra 3
OSO S :31sOH i R6 | XA_Ox K6 | KB, ol
pt ablge Rieri Vative ther eof ,

phar maceutical ly acc
wherein the variables ard*as describedV:

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

[0078] In one embodiment, the compound is of formula VA:

(R

VA,
or a pharmaceutically acceptable derivative thereof, wherein the variables are as described
elsewhere herein.

[0079] In one embodiment, the compound is of formula VI or VII:

(R"n (R
3

R0 R\ 0.0 PR\
R4 \\s'/ ~ S \\S// ~ S
N N
RS , R? OH R? OH

—(@"n, ~ —(@Q"n,
|
X VEor X VII,

or a pharmaceutically acceptable derivative thereof, wherein the variables are as described
elsewhere herein. In one embodiment, Q' is selected from hydrogen, alkyl or alkoxy. In
one embodiment, Q' is selected from hydrogen, methyl, ethyl, isopropyl or propoxy. In one
embodiment, n; is 1 or 2. In one embodiment, n; is 1.

[0080] In one embodiment, the compound is of formula VIII:

17



el sewhere herein. In one enbodinent, QL is halo. In

one enbodinent, Q@ is fluoro. [00821 In one
wepdomiiment , the conpound is of fornula XA or MBI/US2008/009142

(Q)n2 33 RAROSONSRNti OOSRRR OH~R2O

OH R6 XA, or R6 XB, or g3phay tically acceptable

derivative thereof, Ythd v&iables are as

descri bed elsewhere T n.‘ 00831 I n one enbodi ment,

the conmpound is of farkuld XI'A o $B: (@l )n2 ' N 3

3- SRa OSONSRaOSONRRS R RZ O OH R5 R7 R2 O OH

R6 XIA or R6 XIB, or aRpharmaceuticaVIl, acceptabl e

derivative thereof, erei.n the varjables are ,as .
or st cally S Gmanle Gt e uh ERiGRr Safttiegre pgdescribed
elsB@hbre Hebeipne enbodi nent, QL is fluoro. [00841 In one

enbodi nent, the conpound is of fornula XII A or Xl IB:

[0083] WO 20d8/00¢ EMbodipENL, B2 0a8p@0Elis of for@ulankX A odXBN S

SONS RR3 3 RRt.i 75&§OO—|R2R20(}I XITA or Rs

VI1B, or a pharmaceytftaM1y acceptabl e deriyative

are as descri bed el s e
herein. 5. 2,1 PRE TION OF THE COVEQI‘QN 9851 The
conpoungs |12)Ro9\i ed Qe ei n can be_prepa %gsb rgutine

) 11N
|

. Y RY, ) ,
chem ca rRASnown to one O R
CGener al es Lor

conmpounBy

garation of pl @ey
are wilus¥rared bel ow RS RL O

R® IXA, or R® IXB,

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

elsewhere herein. In one embodiment, Q' is halo. In one embodiment, Q' is fluoro.

[0082] In one embodiment, the compound is of formula XA or XB:
(Q@"n,
R® 0 O R® o O
4 & S R¢ N4 S
R S‘r}l S\';l S
2 2
Y R O OH R7 R o) OH
R® XA, or R® XB

2

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

[0083] In one embodiment, the compound is of formula XIA or XIB:

/"N
— 3 —
O\ /O R O\ /O
R4 \ /\ S R4 N ’\ ~ S
S '}‘ = S ’}‘
2 2
RS R7 R® 7 OH RS R7 R® 57 OH
R® XIA, or R® XIB,
or a pharmaceutically acceptable derivative thereof, wherein the variables are as described

elsewhere herein. In one embodiment, Ql is halo. In one embodiment, QI is fluoro.

[0084] In one embodiment, the compound is of formula XIIA or XIIB:
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RA RLSD2 RO 00C +R4" SNSRS/ R7 S
~\-C02CH3 RS LL/ RT HCQ2CH3 R6 R R3I D3 OO NOJ;
Wa0BasEIR: ~O S N S NaOH ag) R4 Nzt N S b) HCRUS2088/649142
C2HR5 ( / R Nat CO2 Na+ R6 R6 SCHEME 2 0".P NH2 O
~g,0 NS ~S' d +R\(bmg(2CH3RHC(2CH3XX "l o
[ a) Base ~OS NR CH3 b)
NO S NaOH(aq) SAN R Na+ Na+
, and R and R aR3eoseI e¥tad from
~ 1 Subst it uent sr R a S 19 WO
2009/ 017 CT/’}USZ 08/ 009142 SCHE ',}’ ,OQONH2 O O
2 )SB(Z HI S
sBzﬁi§eSN~co§£I|ngr R~ ~~"SAN \ b
protecting™group R ~,\f P J PG coecH3 WIB,

or I'gIpharg)ﬁac(e)lgg%aﬁ‘y’ag%ptable derivative thereof the variables are as described elsewhere
herein.

5.2.1 PREPARATION OF THE COMPOUNDS

[0085] 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
R® NH R3 =
O\ O 2 o\ 0
R4 \S/:CI . U\ RS \S’/N /QS
RS R7 S COZCHB RS R7 H COzCH3
R6 RG
Ro 0 [ Ro. 0 [
) S W7 S
a) Base R? \S:N/Q NaOHaq) R S/‘N‘/Q
—_—— H _— + -
b) H* RS R CO,H RS R7Na CO,Na*
Rs RS
SCHEME 2
O\\ ,,O NH2 o o —
e o IR - e , N
S s7 “COLHs ' H  co,cH,
X
0.0 [~
\\ 72 N S
coupling reaction '/ﬁ/ Q a) Base X S:NJ;(\
R R—~ H
CO,CH3 b) H* X CO.H
\,\ 2 ) \,\Rx

0, [ s

O "—

NaOH(aq) /TS N- S
Nat
\/\ Na* COyNa

where X is halogen, and R and R* are selected from groups described for substituents R>-R’

b

above.
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S, ~ deprotect ~ SAN ~ a) Base ~ ~ N R . H COZCH3 b)

H Ri~ HC®2H R' R'" 0s,0 ~SNaOHYS, R C Na CX®
wWON2009/0RT1where X is hal ogen, and R and R' are BE&I/E810081009142

from groups described for substituents R3- R7 above.

Sui tabl e reagents for couddHEBMPBOtecti on and

deprotection are known to one of skill in the art.

5.3 FORRJCATI ON PBARMACEUH CAL COVPOSI TI ON®. £ 0J8¥]
The,gthay me@euti ¢ 95|t|—mmwﬁed her N

cont t her apeut |Sca ‘effective anounts BECond orcO:CHs

nor e of Xcorrpounds provi ded herein that are useful in

the preventing, treatin or aneliorating a _

CCRO- nodul at ed di s@ass%ﬁésone or nore of the synﬁts&dj(s
he phafﬁfceu conpBEI"E FEHE. conpg ics Yo

o prpsting gre@npoundsae pr 8% §8FHherein in a < Pe COLHy

pharmaceutically accteptable vehicle, carrier, dlluent,

or excipient, or a mxture thereof. [0087] In one
enbodi ment, provided herein are pharmaceuti cal

s @~ reI easéie13 dosage for%/@s’&ﬁ:s

Cod:Eggtgé'tl Oni in ::g om =

. co
phar maceut i cal | y¥ccept a§e Heri?ati ve t hereof \égd A
one or nore release controlling excipients as

descri bed herein. Sui tabl e nodified rel ease dosage

vehi cl es incl ude, § not limted to, hydrophilic
or hygrgphobi c ma 7 wat er - sol ubl e
separ—af—l—ﬁa*l ayeR ,@ant eric coatings, osnotic

devices, nulti part I at e &vi ces, and conbi nati ons
t hereof. The pharnaceuti cal conpositions nay al so
wigRETX is $aloger-and ReasER tavteletted Aiom groappiantibed fodS@3}ituents R>- R’
Furt her provided _herein are pharmaceuti cal
ab@&‘?rp%‘é}ﬁh? Feagemts foscapplings pratestion 3nd dgrotesHa are fiopm to one of skill
in ise a compound of Fornula | or a pharmaceutically
acceptable 20 WO 2009/017719 PCT/ US2008/ 009142
derivati vest hepSRMUANTIIN OF PIRIRMACEBIICAL COMPOSITIONS

control | iig ex
[0@86]age f oThe phmmagdusicatroeifositiahs providesihiereim sormmyl thérgpeutically

npri se non rel ease controll i ent 008
eflggtive PRI Of BRGQK e %frcem,sﬂs?#aggu@?(ig repdhpses pedpin the
preverfing 05 a%R | G dMdi{d#dtingASCRO-rho R AR dfs@és@%? bA8or more of the
compoRent and at |east one del ayed rel easing

syopipontheteof aiie pharnmapatdabcmﬁpcqntmm gompdsmmmm morgieompounds

b

rel ease of. th st two . .
o giELBie e AiEBeR Lt B bR aP e CFER: £ vt Sleny, dpusipient, ora
mx@ure Sherddte phar rraceut i cal
[0087] In one embodiment, provided herein are pharmaceutical compositions in

modified release dosage forms, which comprise a compound of Formula I or a
pharmaceutically acceptable derivative thereof, and one or more release 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, enteric coatings, osmotic devices, multiparticulate devices, and combinations
thereof. The pharmaceutical compositions may also comprise non-release controlling
excipients.

[0088] Further provided herein are pharmaceutical compositions in enteric coated

dosage forms, which comprise a compound of Formula I or a pharmaceutically acceptable
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conpositions conprise a conpound of Forrmula | or a

phar maceutically acceptable derivative thereof, and
wWo@e@0177mdr e rel ease control ling and non-r el eaBE&I/US2008/009142

controlling excipients, such as those excipients
desivrativitherebffand oflé 6¢ mpteatel cass eufitroflignex@iyiéntsfrtusétitan enteric

and as swel | abl e substances. [0090] In certain |,
coated dapagsdoan. Shepharaacentical ¢pmpasitions may@dip Gogmprise non-release

a dosage formfor oral adm nistration

coﬁ&HR%g %&ln%mgmhlch conprise a conmpound of Formula |
[0089]a pharmeuﬁall;qirbylda@ eephabhscedticdl Cainpusitidieiheadosage form that

and . one or, npre pharnmaceutically cept abl e
hag 2p iRsian feleasing camnpagest andit legstapeidslatgl releasimecagmpapent, and is

caggﬁghggﬁéd &isc ’E‘fﬁéﬁéﬂell%gfé‘of tﬂé‘%&rfl Surldh e fobm {?\Aﬁ{aﬁt two

ayered mater partialty neutralize
coabdcative pulsestraparagd it dtriedion >Oclhvan@924dmmm:| The plratimaceutical

astric juice-resistant ter |ayer. 091 one
coffhistions HmPRiG faRanae oby Eayad brp sbiprsruicaly aFveriiye
de?i@atx‘ﬂar B %ﬂ Bn&!Bt Fnoijé)l%%% E&ftmfh &Lxﬁieﬁséj&ﬁﬁ%ﬁmg

forms. Unit-dosage forms, as used herein, refer to

exsip}@ts: ahthyasdhessrexcipients sujtablei fon Hisriptable srmirpesmealle arembrane

n ni.mal  subjects and packaged
alﬂdr?alsvn@%})d F@’g"é‘ ¥% known in the art. Each unit-dose

[0090]t ai NS A cephRARIIdhORS, froviaed heteipfaré PRarafabéutRal compositions in
ingredient(s) sufficient to produce the desired

a dqsagafvent for oral adiministiagion 4 spbieqtowhigh cpmprige 2 eeupewnd of Formula
I &%ﬂ{h‘%&%&éﬁé&?@r&@ééﬁﬁ% ‘?1812 agﬁ% gltlﬁf&ﬁnéridr ?I}]egfégﬂyxjeﬁ)gla%aceutlcally
accepdable dxxabieytsmaek@ges;l en¢ladelddh an amernecalfxtel feastive layer compnsing a

Unj t.- dosage fornms nmay be admi nj tere@yln fractions
gaﬁmctj}uﬁp Jesistand polygpeniclaygre p‘)&’:@é‘l ngg neptralized with alkah and having
caBbh E?& eat abﬂgeaﬁd £ Bhsutl [icdRsiRaA: SReMBygackaged in a

single Iner to adm nistered I n segregated
[0091 ]t - dos aly\s)nfe@nrhodﬁnart;cﬂhe pharinacentidabtempabosmg defeon may be

d ttl t | es,
priged BeenSpspie 5t < amtnle dosgisgeans. TR doiis dRimp s used
heFélﬁ efed td pRyspallglkch@é Ghifs SHMbIRForslmhiRisthB6£ b IrR4ifand animal
in conbination with one or nore other conpounds
subjestma@d daekaged imndivdeal br asrip keown frethe agc tHagl unit-dose contains a
pr%&]etcrn qéegc{](ilf' t1%<gf utﬁg %ti(%\(;g gleﬁ‘k%) sg esﬂt% gr%%%léé: ﬂnﬁldetmeéi

therﬁpé/tﬂfcl effest, @Oﬁs‘slﬁaﬁ@{ With ftied requigdd pmﬁhlhedfﬁtﬂbﬂ carrddislor excipients.
t opi_cal admi ni stration. The phar maceuti cal
Exagilessefrunitndosagg, foxms @%@qmms@ﬂw% apgdndiyvidyally packaged
g
LTSRS ka9 LR LSy
thﬁ@ﬁ'f' USﬁQﬂﬁpl@QiM@ foomiid & p]ulrzﬂdy of alentidad luaiteidsa@rfdrms packaged in a

st T 5L PISTie RSB S) BORgRSES P o FABles of multiple-
doRASPRNHAS iRRARRNAIS, Q)ottﬂésc&@éﬁag bp&ig:'sul@tcﬂ ®Gfi1e8 B pints or gallons.
t echni ques known to those skil Inthe art (See,
[Omt ngt onTheTérenBeind vé & oemula Ppawitidaichenéin nﬁ&ydvermdml}dmstered alone, or
AR S BRSSP o i R S B over
actiGé Ripe&liedys TRE %ﬁ@éuﬂchl%mpo%ﬁéfny ﬂ{akcorﬁynse@%pomh rovided
126) .~ [0093] T%e phar maceutical conpositions provid g
hergin eiay bedprihelatedin nagousrdedaget forros foz oraly paresteiaplagd topresl
at. 4 terv der st oo

acffinisfaeony ot ki Ssieh epbn P PaLBita bt Hrahsg gs modified

rengaiemdsb@ f@ms, neluding deRiydd ¢ exdhdddoprélfongdie, fdtaiiat, pulsatile-,
el ng

-
g
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treated, and may be determ ned enpirically using known
testing protocols or by extrapolation fromin vivo or

WO p00go177e9 t est or diagnostic data. It is furthe€T/US2008/009142
understood that for any particular individual,

coff?6liéd-| dccelefat@i ah@ fistie g UbrdghRenrAéy -radasel awegrasthlcrfetentlon
accordl ng to the i ndr vi dual need and the professional

t. Bhese desqgefemns earhernrenased #egomsting @w&emtsqnﬁ'gmethods and
SRR AR A IR o R e
PHarovaty) edpﬂa;emdtfedagel&zee Doy Dbtiden Tbcaad»lbgy Raslﬁmms el ald,Eds., Drugs

or | iquid dosage .fornms for oral admnistrati )
g?éF’éF?Ptl%‘?%ﬂlencﬁdMaFﬁ% DelsksrolncaNey YAt bﬁ*gSZOAS' Vol. 126).
cal , i
[0 @ﬁt abI e o}?%@hgos agga%gbir?g 9’1?5%18? ﬁ% Uld'ég%fegr? félg b¢ administered at

once,rtnevltiple, tinhestt attsrvaksaqﬁ sihee dt ispindestoot] rtioat hlmespremse dosage and

| ozen astllles chets, llets, dic
Ao L gretment o i R Recp bebi-gnd prdn Bl pagnt being

trddR0Y; Sid By B8 ﬁ@t@hnﬁn@%ﬁfpih&[ly %ﬁ‘l@lﬂn%m 1&2inl pr&BSols or by
enul si ons; suspensions, sol Utions, wafers,  sprinkle

exmapodah@q framdn Mo sn v1|t7m tastd)rtduagnostm date Iaaﬁt fuyther understood that for

n ent (.s. maceut i cal QS L |
é’%{‘ T indiv @Palnmegﬁg:hcgqsﬁ%e rggw%lglspgllﬂg@) &u %ﬁ Qver CP¥me according
to G ind R dual heXdhidRh& pfoFessionACiut ghnBit. of i pe&in ddnflihis&sling or
to, binders, fillers, diluents, disintegrants, wetting
suggfémrg the jadministzaiion of ghe f@a‘ﬂt@tlfé%l oring atgent s, .
ye-m graji @} sweet eni ng agents, an
flavori ng‘I\agen Rﬁhﬁb&gﬁmgl nders or granul ators inpart
[009d]esi venEEeSplta@macetuabMeimtp@smnﬁypmvtdeametdhemay dblpedvided in solid,

remai ns i nt act after conpr ion. Suitable binders or
segrsohidh ot igwid daags darmsfgr o admumstrafip fé ysgdpherein, oral

ad?ﬁlgfsggt? n ?lﬁéjglggﬂé% gl?Jcﬁl ?ﬁl@ﬁeﬂ hand%_?_lkﬁﬁ ails %dg%ghﬁbtraﬁeg Sultable oral

d(rsamﬁosms swhhleabutsne natdaniteyl toc abkets, dapsulesgmlls, toiches dxsz,enges

peflcs, BiehgR ool méffonc e Wk sfarHiy bR PBOER, effervscent or

ndﬁ@fewes@&ﬁ%@vd%émr fdsi scﬂHt'ianMhl'sﬁﬂ? sﬁgpén§@aﬂ%blutlons wafers,
husks, carboxynethyl cel | ul ose, " nethyl cellul ose,

sppoKipsi ahisyandoyTupsnén e ovbe guine ingnegient(s), the pharmaceutical

cog@%lks)gﬂgllg glgaty%gh@ﬁ'x oneeorét%ﬁorftpc a afﬂ%% 1ca’lly &xipg#)ges (é&g'nn?s or excipients,
incla@ing! But no€ Himred Ydleﬁl’fdéks Eitlletsy HQIS@tsQ alsﬁitégi‘hnts oWlétting agents,
carboxynet hyl cellul ose, nethyl cellul ose, 22 WO

lub@mfsaghms peipring 26ers.alys MaiEratiopdriRifetshsivesiamng agsats, and

roxypropyl cel | ul ose (HPC), hydroxypropyl
ﬂe{r\r)eaﬁ%l’agé}%:{gl | ul ose (HPMC); mcrocrystalline cellul oses,

[0995]h as ARinGEis-oPigrahlatord Bt cGlidsivenss teWkABEt tREnGBA that the

V| CEL- PH 105 (FMC Cor , PA); and
LRSS ERCATEOmBRSh At SORRE B{*@eris (96 il aters inclyde, but are not
luﬂﬁéd {ol E@mtcﬁg? Sfeh 53340?11 stﬁf@hcb&mo%pﬁ’ nak ?rel-%elatnmzed starch (e.g.,

m crocrystal’lt ne cellul ose, powdered c [ ose
STRRCHat ¥9); debatini sugansasmh ol sucwise,i gliaosg clestroses orobesses, and lactose;
el atini zed tarc and ,m xt ure her eqf..
nabiral 1 B Iref Bty R Aptb . Sini Bt RS bl Tigh moss,
PR buSRd Fhdi gﬂﬁl‘ Ef‘u"cll%%k dSatRBPRERS, %Bo%?heﬂ&lﬂéﬂﬁl&sé ons

provided herein Suitabl e diluents include,
mbthylcaﬂléompowwmydmmrqhdon@(H:\éﬂ’)cV@ﬁalpmdsmhataé’ogalactan powdered

tragacanth, and guar gum; celluloses, such as ethyl cellulose, cellulose acetate,

carboxymethyl cellulose calcium, sodium carboxymethyl cellulose, methyl cellulose,
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calciumsul fate, |actose, sorbitol, sucrose, inositol,
cellul ose, kaolin, mannitol, sodium chloride, dry

war@poir71and powder ed sugar. Certain dil uents,PECUUR2088009142
manni tol, | actose, sorbitol, sucrose, and inositol,

hy&lnﬁbﬁ?etﬂ&l@&lﬁﬂbsd (MEBC), hydxbeyﬁromdeatuldssse (HPQ), hymat}tpropyl methyl
properties to sone conpressed tablets_that

celénlg$erﬁlﬂ’d\4§b,uraqucwssﬂkn%ﬁlk\lﬂpssy Se%whfh ICELAH 101, ' AVICEL-PH-
OSORRIEBER S PR IR Fad mixres

thdredtl tSustable filleganclubetuo atetrey limited ltoll tale psalcismadartamate,
nmet hyl cel | ul ose and carbo t hyl cel I yl ose; wood, .. . .
mlswsweatllsne GeAllnse PovdsErd fe! X@E‘Fu%ﬁ“@f&ﬁ‘&ﬂé’é il silicic acid,
soﬁa!ltgl,@iagclﬁﬁ)}éj gelgﬁﬁﬁeq stich, AR Iﬁi‘*ﬁfregﬂﬁ@}eﬂf‘ dTN@SﬁH@P diMiller may be
citrus pulp;-cross-11nked cellul oses, such
presentsfeam rbbutdetp abouts39% by keedzhd ani ynmhal;mamuhc@somposmons provided
crospovi done; cross-linked starches; cal cium
hetei-honat e: mi crocrystal line cel | ul ose, such as sodium
[0696" ch glif@bRIGIucRC iRdidd, bik ROhaSIHhHED to5 HRARNES ph§sh|)<hbte
as corn starch, potato starch, tapioca starch, and
calsivm gelfate,i lndtosed sarbitels hucreseainositel] ¢ajludose knolini meumited, sodium

BB PO 2R B BT e bR il s,

sorHeN shbsd, YRE ikfsitolf, Wheh Ipedstitiin seffididns quaadidy,lcin 1mpart properties to
di scernibl’'e to those of ordi nary skill in the art. The

sopk&PmPEessed @bletsdbmmttud@mtegnaaw Hedeagush By ghgwving. Such
5% f b 1
co BT B bR RBtbiefS%0 of | Trom abou

[o@ar]t abl e $uiiable0ﬁs‘ih&gtalﬂcs| mdﬁde thut aremet totite itotiagad bemtonite;
ceﬁ&llggésuprgc%;gx;e%}téﬁpellggygg iCRE oi%lsgq@@pllul?%n%@gmrgédcts natural
! | &t B ¢ HV;
Pk SpfonEang e HAERR aoRE RERS RoA a0 o gt A PaGum
citrasl pulp;hyossdgded celiulosyetuablag cmsta,nneﬂosteu drqsghpbahmlymers, such as
oil,. cottons sunf ses .I ive
cr PP YRR PP R oLl o carbo e TBrad y Bling PSR, such as
so@iuﬁﬁﬁtﬁrch%‘l}mbiaté %lé%ﬁhﬁ poﬁﬁﬁﬁm stakches Ruch é{ﬁﬂﬁﬂ’ diaktH, potato starch,
silica or silica gels, such as AERCSIL 200 (WR
taioeacssarch, and [Rergelatinized swoh; slas; @Agnx;)asqg lr_r(lxt)urf{sch@é@f (dhe amount
0st Q r
ofgi#ér'% ﬂlinl t@mﬁha%%geoug llt ég)ﬁﬁ osrtg)\%x:é gpgaﬂ%eghgelxeﬁn r\T/aa9es upon the type of
fofifilhabr) a8 MicadilyldisCeraiblito tﬁ&éebsf ovdih@htskilbin the art. The
| ubricant. 23 WO 2009/017719.  PCT/ US2008/ 009142 % 9] o
phaumacsstieal gpmaasitiens previded hewsin may svntglim from abent Hxd tpeabout 15% or
I f and
fr(gﬁ%%tgs&%ﬁ)é%t(%I%gtwe%?té)rf?r?égg%gnt S i ncI ude any of the
[0698]r oved, Suitablet lubtiexhts inalude, taiw hrelriop hE{b&@td,wakglumrsttarate

wat er i nsol ubl e F yes sus ded on al ym na .
ma*gn&waﬂbsteagﬁfa 1A QR UEL TR, B ey AERbag: maanitl: hyeols, such
1r'dlgg?i}%t@eﬁﬂ&d??éthﬁgn@%l?’cﬁ‘@EGﬁt Jt&ficcid sodium lauryl sulfate;

0 a hydfous oxide of a heavy netal,
tallcehydrbgmtedrvegctabllemb inghidéng pramuodil,tchtionbged oif) samﬂpwngml sesame

. nt ncl t | f.

oif B B 0PN s ab e AR T LGP Pl S Hreate agar

sthbh; qpccfyoeﬂhmuacamf@ﬂ&argust ﬁx%h%s %ema@sm@noo (WIRD Gisice Co.,
pepperm nt and sal i cyl ate. Sweeteni ng agents

Baltimored MR)andyS 4 B- Oa%Los(@abotlﬁm of BostonsyiA)pand gixpetes thereof. The
and arh i ficia

prgnadPiialcomBnr P woUR or Ryl e SyRRRCBBLL Y FERbout 5% by weight

of@galiBfi¢dnt. acaci a, tragacanth, bentonite, and
surfactants,
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such as pol yoxyet hyl ene sorbitan nonool eate (TWEEN(r)

20), pol yoxyethyl ene sorbitan nonooleate 80 (TWEEN(r)
W@)09/0&rTh t ri et hanol ami ne ol eate. Suspendi ng aPEI/US2008/009142

di spersing agents include sodi um

[0053] boxy muktyble @lidadte frlude@otlbidal dilicgadiaxidb, CNBe(g*BIL® (Cabot Co.
acaci a, sodium carbonet hyl cel | ul ose, Pé/ﬂr oxy

of Bestayy MéY)| mdo@best%@eep@w ﬁﬂynw agantsipide any bf % approved,

cern rt‘%ﬁ it L \fl?tﬁe 'Fp@ %{e? E‘y D&R0dyes su?ended on alumina
pro para c “add, enzoat €

hy&ﬂatbohnxl colh{blakemdagemmrss thendotﬁ dA cmlmrriylkaens ehq;¢qmlmhatxon by

oGPl -SRI BPIS S G § BYRPHB AR 86 PFGL G g n an
ms§ﬁl(5)‘féefbtr§1 dﬂ%(&%e Igla%?rﬁ{g'n ents SR RruraPAANrs &4tFRRAl from plants,

syrup anpl es of n-aqueous liquids utilized In
sueinasl fsuitnand symthetid dlerids of ad>mpq>unda wehidhoprodueseepleasaht taste sensation,

TN T R T T —_—

maﬁlﬁﬁoﬁ optup bR AANAdearti F SN A etdnlerss Bl A sBehiAfahd hﬂﬁﬁame
hat "'many carriers and excipients may serve several
Suftabic emuissfyingagentsiin¢inde geﬂ@tns aracis, sragegaath, bantopivo pod purfactants,

ol 5 ARS8 G RN LB PN 985 B BBt B

m&f(b@l’@w 80 (TOWEBNER0),raitdétiantl b ble\0lage. t SUdpeiiding and dispersing
mul ti conpressed tablets, or enteric-coating
agendpi fqﬂe sediyar casbararethyeelilose: pestinciargasath Yeegum, acacia, sodium

AR PSS R g
Prévenvatibed indiuds glywerﬁmrmdhyh anﬁqgomtlpaarabem ba;zom azizi:;q Botium benzoate

t S r ectin e active _1ngredients romt
ang é‘%ﬁp@' O\&W‘PS ﬁ%@ﬁf "'6“? dle|.pé0@tlm?gg:ly]col EMNEFieREats, aqr%ﬁ@ré monooleate,
dlé}'gﬁ)glﬁwggfl iy YhorRifiratd Ond ﬂd@d}@@th&f&:neflwlyetﬁéi' @%lveﬁ%tlﬁdude glycerin,

at e, V\IaxeS ammdni at ed shel
sorhite], ethgl blscbbsleatatatrap-eEpmnpiaii of em-aq@egay Ligods etdlzed in emulsmns

| ets esse abl et s surnrounded. by a,.sugar .
incik P 8 < RGeS Bl D BT O P iy o AE i
Soakies 6f tABaPUIRxIRShEEIO§0dNER bcatitfhaterindRb QBT Edrbéhatd1€

tablets fromoxidation. Filmcoated tablets are
[0@0br es s dishausl be undersieodithat maay earaiarsving lgxeipieRfsmaxsasye several
fuﬁ)c{tlop'l aemex?(m lm%%&né%rﬁhhﬁ Jaterial. Filmcoatings

u not €4 to
[omum] oxy etThel phatthadeadeal cs@@bsitrbmpxbom&héﬂem may be passded as
yet hyl ene glycol 24 WD 2Q09/017719
comewsesrsiz%blgrwgiq@t%% chwl%mrtaeasrém&b@@lai%vmg tablets, multiple
coHﬁ?&@é@{aﬁtetst} DAL Rhe! ABIEE! §1 &ffﬁ% Pﬁﬂ Rbated tablets Enteric-
racteristics as suggr coatl | e conpressed
coatad featlats alreeconmmsed; tabtetd adakesit \mtlurmdrstdnyesrthataeslhtahe actiomn of
StOFl)'lil ngr T tgé{s% (\:zle EF gisgg%#gtla n'? g{ﬂaé{%gt%je tlgg[?gétsctﬁf}ggtge active
indradieRis fRAS AecldRE @ﬁvlfﬂ%}héﬂf:‘opﬂh@ Revnpdhf 'Eﬂt@rfctt%aﬁﬁéé ¥i€lude, but are
ingredient in powdered, crystalline, or granular
nof bmited talfaitreacids, ifats,qiwhylselicytate, wiaxks, shellasy ammosiated shellac, and

e o B s SR B EATPIRE B et B P Bunced by
sugaf%hﬁlag]t@ncminlaf 8B benefRIM/iR EO\fe@in@r@rﬂbj?eanhﬂﬂ@F]dsfég ofBdors and in

Sweet eni ng agents are especially useful in
proteeting the tabldts Freveidationa tﬁllém@omdjtalbm%arg eompfegee(ablets that are

covergd Qvgﬁ"l(rfn'glg S%(::rfoar g‘}lm af \gféttgl Fg; Pl@ rn%{ ﬁ l'l%r coagl gga XlaRl%e but are
nof hﬁii‘ﬂed@d) dydroxyemilexgllclobd, 4bdias, casﬁcﬁdyﬁi&thy%ellﬁﬁise,l polyethylene glycol
al ginate. The hard gelatin capsule, also known as the

dry-filled capsule (DFC), conists of two



sections, one slipping over the other, thus conpletely
encl osing the active ingredient. The soft elastic
weapelEe1{ SEC) is a soft, globular shell, suchPEBUS2008/009142
gelatin shell, which is plasticized by the addition
4000, gldyztialose acETAtD phthhlatd)fFlﬁn sbatidgampafk yiel sametgenemat tharactenstlcs

gel atin_shells contain a preservati jﬁf E’?S E
aStSHéarg"—pemga letml%e%wsawﬂé%ets a1F qogmr%SSBJ bty Mpfs By more than
e /-
n@F&p@Pg celgsﬁ‘éfuggﬁqa%%cgtagéet% Qﬁbrﬁfegsgl lgcl)zggcli gly dry-Qafd tablets.
[Oﬂmﬂ]sol [ dl"heanat:lleSd)d>Sage ﬂcﬁmgﬁa)ﬂmmpare«bﬁnodeﬁhelaem@ mgmiyent in

be encaps%bat ed in suleﬁ Sui table I.i qw&l
RS O R one G SoMBHEta ith SHe or more carrers
or%{é %%é &E@&ll‘)e@l H&@Hylhglﬂﬂm Wahded %ﬁs@meg‘ﬁﬂﬁt Q@184 rQease polymers,
or triglycerid Capsul eg cont ai ni ng_such sol utions
lubacants dilpents ané’dr eclothass: rhlivagtingrand s@eetPaing aijents are especially useful
245 409 10, 545. The capsules may

indpS fripaianaf tr el ibeh Mg Todea8s or skr 11 S Teethe ar

[00103)r der TRe pREbyeuditaliésipdsitions Rﬁﬁ/&ieﬁtﬂe&nn fHaytbRerovided as soft or
acti've ingredient. [00104] The pharnmaceuti cal

hard mgles,u whish pmobfr made fremegalatinaynetieylpallasgettarch, aricglgium alginate.
T egraﬁé ig(gl]ﬁﬁn C%ng e%ﬁ ggﬂf o g?thel(P Clﬁgd S%W{JDQ’PL@)” onsists of two

IXir Syr
seCidtss bfslippir d%ﬁ tl'&ftﬂﬁﬁ thyis b&ﬁpleteﬂy éﬂml@shng)ﬂﬁ dctigelingrddsent. The
di spersed in the fo rmof small gl obul es t hroughout

sogrfé@%@ﬂaps%ﬁsﬁc)maéhﬁ{ﬁﬁb%ér I SuRb Aexs eflatsp shell, which is
c?{ed'b t é&d 11y ac%g g‘b e)SltbPS}Hgﬁnfbr Plyol The soft gelatin shells

armac ica non-aqueous'I'qui ds” o
mS}D toteain,a premﬂainvé yo p@valgehds groavthl of ne&reongahlsms Sultable preservatives

pensi.ons i ncl ude. a ph utlc acce
arg LB ARG BULHRI AP BRUPOD | 0 PRILEAL SR SRUPHEIC acid. The
liied, %in%%d”ﬁiﬁ s‘o‘ﬁG'd‘é eafonﬂbﬁrovﬁfee %Efe‘ﬁ’?Hay b@%ﬁ&ﬁkﬁ'lmeﬁ in a capsule.
cetal, such as a di (1 ower al kyl) acetal of a I ower

Slatalbyel liquad dmhganmsolei @osageﬁmmallmémhdms lapd sespensagns in propylene

sol vent
el JreTREhS oBhal e c Rl Yo RBRiRe st Blyignspan be
preparéd bSdécabéd iRal.S. B Nos 3R s, 24%d 4,409 33024i0N1910,645. The capsules
sol uti ons. Syru s are concentrated aqueous sol uti ons
may algo bggegted a%knowbhw%e oEskiH i the agtig opdgy temegdify or sustain

For a liquid dosage form for
d‘%‘“&’%%’é%?‘%i@%%szoom 009142 exanple, a
[08004])t i On The phapmiayeiticyl c&ii’lfpcgitms) brovadedideren muydd paotided in liquid
a sufficient anti.t harrm eutical l . ..
angseaptolid) dospge cfareS- ndvdiog & emplsions, sgliens, Tisphisionsadliisgend
grﬁgfs%n ifh tw@- dosszgtreﬁ# ﬁrPG/hlcth)QiJ: leQS ia?s'beféécﬂnuﬂhe form of

sem sol i orns I nclu but "are not
sthalhglbbuales tlmougIhDSmoa:lmtllaurd Mgl;ndlhmndmtmlvm wattgr ecivatat-{rsfil.

VI ded herehn nd a dlah yl at ?a%lm)no [
Exgyfsjens gy 1BHIE b pRamaCr AR BRePPrAP IO RS it g lvent,
erﬂﬁl@ify HE a%érft' SHdyitBserdfive a8LyIBsionPMay MdhYdeB harmaceutically

gl ycol - di met hyl ether, 'pol yet hyl ene
acgtptable -s&g@nd{mg@gﬁymnépm;pgvatlp@l &QUWB @lgeholic solutions may include a

pifbarenigay Ao R o ffal ShendbardifeMecriBun Restel dknfetp

alléydeod. ¥ chdvydgesde 'di&h)}l acth afd h WateH mistiBRSsolWant having one or more
furt her conprise one or nore antioxidants, such as

h)[gigq))y}{l srapshypgh 8x propylean gl)(cg]-ﬁr)d ethano) Kliwigs are clear, sweetened, and
y(garlg%%ﬁ’in gﬁlgl 181%5( % s ok ??gef(feng% ed%%{ﬁéaorl]l\é lséﬁlﬁ"oﬂs & a sugar, for

COU

eda@fpld, Bucrose; apd &iayralsoas)@mirba preservativeralfdra lagiidldosage form, for
sorbitol, phosphoric acid,
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bi sul fite, sodium netabisulfite, thiodipropionic acid
and its esters, and dithiocarbamates. [00106] The
WEb@easeut i cal conpositions provided herein fRCT/O82008/009142
adm nistration nay be also provided in the forns of
exhinpl¥s @ BBlatioNic € pblgsthylene ghephwae de diluted avithsy sifficient quantity of a
M cel | ar dosage fornms can be prepared_ as described in
phermacepeallynscematie bqwslstarqetmm}vafm,é%’ﬁaﬁmwéd cppygniently for
adﬁﬁ?i@f? stidd ons provided herein may be provided as non-
effervescent or effervescent, granules and powders, to
[0012051 econsOthetiisediuli liifuid and Sequscdldimsmfonhe include, but are not limited

armaceuytically acceptable carr. e s and e ts
B%F GORAIMBE Qa5 ACSVE dRiTediey Proyfi %@n&n%o@ﬁ%agtmono- or
pd % fé%e %UCBFG audlﬁgﬁgﬁ %ﬁﬁétﬁoxﬁﬂéhéﬁ%t b m@qs@ryﬁlef tetraglyme,

tically acCeptable cdrriers a Xcl pren
pahmlmyleme gleole¥0edimethyé athey mary@tlvéemrglyqob\ﬁd&dsnemyl ether,

pol[lgfgliﬂ @?‘g 5(ri?gd’jll ﬂmy]l ?tg‘gb ?’f"??gelf'ragg%ogéoci{f f,@ ﬁﬁt ﬂ}? approximate
av@ng %ol&d%ﬂmabéig}ﬁ SsepfyétRyIeRe glytH0 HGRke fU?ﬁulatxons may further

phar maceuti cal “conposi t| ons provided herein nmay be
colmprise loae etmase antmxmnm guchras rb@bil&tecbhydreméab@n@ &H@b butylated

Rl RGBHAN Bl Bl v B ot hrpyyspumarins

ethd@labithe Tleatmfn \aephaliRy hicoflic acitp@ali¢ hddSsoptitl) ghdephoric acid,
herein may be co-formulated, wth other active
bisyifice spdivmnaneipbiswfiteo thedipropiin¢ agigh andjds pyterg, and dithiocarbamates.
f¢gapeut
[02 ) p | ene n’{l‘fe& ﬁl‘l:a&'falggelurng%l %d@gﬁ@ﬁp Efo@ﬁ%g%ga&gg?r d)ral administration
mpy bé also ptovidednhithx fomins of Hpokontd?; mipeHes, aticranplega) bshaosystems.

B. Parente al Ad nistratio 1 T
Misellandasags Tarms cap Bgﬁpf‘ieér?é 35%%@@@?’@} Ny 0S8
[0ageni st e’fﬁ@phd?ﬁ'é@&fti%ﬁlaéoln}’pol?ﬁﬁohgbﬁﬁide@ﬁwerélﬁ‘H:b%"Hérbroﬂﬂed as non-
I nplantation, for local or systemc adm nistration. '
effeavesnerd oa effedhesoent igranuilesrand @QwasmdtoIWrecqnstmm mctea liquid dosage
i nt %ﬁvenous intraarterial., i ntra er| Efone

fOEBO Wi‘éﬂ qg&-}t ) G %g_é[riz'md eﬁ eLLSg n the non—effervescent

grafile PO desinaY indlitle! @Rl dvdetenieft! axﬁswwmglagems
intracranial, intranmuscular, i ntrasynow al nd

Phagpeeausinalbuaccaptebleicarriess mpxcgmmwaedvn dhe effewescent granules or
th f%acl&a%' orgé’x{IPgadé Lo s&ﬁ@e"éﬁ%?bd?.%%rde may be
ornu In any osage orms are surtable for

[Op888INt er aColadif ahd lﬂh%mtglagehﬁ@aﬂ te Iilgedsml dlit ofahs above dosage forms.
suspensi ons, emJI sions, mcelles, I|i osorres

[0/ 94105 phe B pharaperyjicelsampogiiiens Bravided dierrin may; hefrmaulated as
infrREdife ot oAl ; ﬁe%ﬁgge gé s 1Hc1hgﬂl‘é'dél Eﬂoglasftﬁned, pulsed-,

I njection. orms can par e
comtroted]itargeted-, (amhpmgrammad-reieasb(fdsnknom to those

led i e art of armaceuti ca i ence
(0BE}Ingt onheparabeiticel EEPopRiont piay st P Fggype co-formulated

with! Bﬂ@} actl\[quéﬂeaénfghﬂn@lb% HBCiaPalrGRt d&HRR Ql%rﬁ;béﬁﬂ% action, or with
i ntended for parenteral adm ni'stration nmay 'include

substgnees that rsepmihmcmhe dediredlactjors sugpasadsitasidsa pratesy pump éhhibitors, and
Hexm ﬁl ents &cl uding, but not [limted to, aqueous
v PR %%H‘ P-ni scibl e vehicles, non-agueous

vehi cl es Ballialrgi.t@f-é]b‘(ﬁhmlﬁgﬁli}{@ or preservatives
ai nst the growt h of mcroorganisns, stabilizers,

[09811]b| | i t Jhe pharmaceutical ¢osapositiops aglé/rrdesi hergin frayi bepdministered
paé%l eraﬁy by 1nject10nd°;7l snbn lo?'cl:l%lplanpa%%ah or Ilocal orsslﬁt%glng hdlfinistration.

Parenteral administration, as used herein, include intravenous, intraarterial, intraperitoneal,
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di spersing agents, wetting or enulsifying agents,
conpl exi ng agents, sequestering or chelating agents,
W@ eepoptiect ants, | yoprotectants, thickeni ng apEenus2009649142
adjusting agents, and inert gases. 1001141 Suitable
intdfh&@Al) SntyARheicakr, inGhwetral Dintragie mal) ditrdcranidl cictramuscular,
wat er, saline, physiological saline or phosphate

inrasy pevigly ardsybsutapesps pdmigstraliane hl ori de i nj ecti on,

er s N . .
OR297] S ISl it SbARL ORI 080 WOk BEaf B formulated in any
dobagedoirothat dYe Buidahle for pasenkdrall adminisehtiee indudingsdutiats,

limted to, fixed qils. of vegetabl ori%n, cast or. lid £
Su%ReF‘,SIOE%reH‘”Elﬁ‘?‘}S’H’é‘E lsthdnogemes MIGIOSRRSTSS Pé oﬁléﬁﬁ‘?}f’ at‘}plsf’ id forms
suREEEir lkiols o S ELALEE [1Glorior REATR G, SuBFUOREEforms can be
prepared acdrdimgei convertimnal methgdsykmrvwidtesthose skdtednntheoart of

and pal.mseed qoil. Water-nmi scible vehigles. i ude
PHATRRCR e ST 9e e BePUTE/ HaR ok 1one? 324 Cy&TiguPhf ey, supra)
(00113841 d PofiesiHAYh&Ra18d1¢6RIposifiols intended YStpaydn@itel Ainifiiration may
- 300 and pol yet hyl ene gl ycol 400), propylene glycol,
ingJhgeend or, mote phratraceuticablyracedntahde earrigisrand ey rinteatsa ichiling, but not

..and, di hyl sul. foxi de. [001151, Suitabl L m ial: . .
et RO .
agbfts or PREAVhGves AEEIRS the gftRvth WF nitdordaaiRa| stabiligdt)| solubility

chl orobut anol , net h%‘lm' and propyl p- hydroxybenzates, .
enh#iogEs; ssokInic agentsaprideringagentsoritipxidapisn lasakangstlgtics, suspending and

. i | - B - pa . i .
S 5 Loy e B BRSPS S g o
chklatthg ageritq) cryopediectants,Hyoprottetant| shickening agonts gt bdjosting agents,
anSui tabl e buffering agents include, but are not
i%ﬁ‘?éﬁ’e%-o, phosphate and citrate. Suitable .
“’E.ﬁs‘ﬂfx' daiuiﬁibperaﬁal&&g%h&%sqﬁaﬁaé,%ﬁaﬂa%ﬂigﬁwd :t@,cvlrefﬂéi", Sfine,

fite and sodium netabisulfite. Suitable local .
phasiekigie sameion phospbatelwiffesadesatioe (PBS)m;Qdé@thblor}dmmai:tnm, Ringers
injgég(%rg gshog(?qréclz a%ggogg Iggg {f)%v\%léléggvgglﬁr?igjf%Bgn,ddeiggsresal.nﬂqactated Ringers
inRET1ISROQBL R84 4ehics slidReButhé Bbtlimite-ol Hk&oisOsH wedetable

car boxymet hyl cel | uose, hydroxypropyl methylcellul ose, )
origirel cpetPy Qil.rAprpgilresktontsad oilSeli ve0il, @eant odi psppamiagetsafflower oil,

inc e ose.d ' ' J.ngl udi .
sel3f S8 ol BRI RGP pARTed WaElaBic oils" ) diGhdMicd soybean o, and

méditii-dhath thigheetiéatsf c80onut aflgdadd patinaedoiniWuerohBaibie vehicles
Sui tabl e sequestering or, chelatin la&;nts | n¢l ude
p

165 ) , . bu
inglude, Ryt arejnogipdtgd e, cfanal. 15iibytars W palyeteens ghyeos (-8
; AL h . N
ro BAER o 0SB 668 bR G4 G
m&hy k- 2dplyrolidonel dinathylageanhide, andadimdthylsolfoxidee not
[obiﬁlg?gyfﬁfg@@ Ca{q?ﬂﬁé(rt@@iaiﬁg@g%%%&?\?thgs include, but are not limited to,

pHIKGHS Cor¥ I Q RYere R R 2 bENA/ ARBKSIT ERlorobutanol, methyl and propyl p-
sul fobutyl'et her-beta-cycl odextrin, and

hysledxybeugaydsethireerogal pesnaalkpuiuvotehdoride; bearmingen chioride, methyl- and

. L . KS). .[0QL TIh h tical ..
PERYRFHLAER S 5SVA it R, Ry RGRePB Aibds Byt grgpot imited to,
soﬁhﬁgblﬁoﬁﬂe,"@l‘*&ﬁﬁ! hdARK B8, BTiabicHutRtinRAgents hchidegb& are not

dosage formil ati ons are packaged in an anpule, a

limpited to, phosghaty and gitrateT Heuitehletanpiowidents atgethpser asrfiesgritied herein,

S RN B TR N

lilRédeid! proghint Gy atecRlbHAES Stitstle A8 peidihig Akl digSerkingWherd\gre those as
practiced in the art.
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[00117] In one enbodi nent, the pharnmaceutica

conpositions are provided as ready- to-use sterile
waelanions. | n anot her enbodi nent, the phar mackCt/Usz08/009142

conpositions are provided as sterile dry sol uble

destrided Gibin, inbhdifl BeHilm@aHoxymethyReNdsdes hpdidxyprppdanéthgicellulose,

tabl et s, to be reconstituted with a vehicle prior_to

ang, 9@lyvmylrgb@tolldﬁm heyitablrrranligdning agenss mh&kﬁh@@@@ﬁwed herein,
1ncg18cg9§ Raly Igg\z Sth)ﬁ otrQY an ] O? c@?urg%ngg%lyé&]etﬁ?ﬁ?rﬁeé%%l a1 monooleate 80,

an@ h@éﬂmfwmme aleaoep "fsble sofisesterifg of Okédlatdk aenstifclulg but are not
dry insoluble products to be reconstituted with a

limi IEDTA Shitalic pHAdusng pgants webdpeiut arpentilineind, tot jpdium
BRI N0k SOFPOFIC AR SpAIE 3B, A6H8 complesingages
inqltidy, b&Cﬁ'thbeﬂmted)[mOydzlbdemﬁnS) urmwdimgalalbha-eydodmgnmé)eta-

cy;lg;iﬁenfléllg: l?y%mams ' %}-Z)gté,l apért gloo rega”&? Ig{l gtyr eh?r et -g}gc ggextnn and
{ Eﬁﬂe?‘?abeﬁqﬂéﬁ%cﬁﬁmn P TISOT A EYPR EARAE K T TS
001 arnmaceut i cal conmposdifions nmay be
[00H16r]rul at ethegphaemacestienl sompositions providsé heregroinay be (ﬁ@rmulated for

s OB R s i o TR Sl TPt R 88hedaged
anGAIPRAIRS atliiANSr Péyige e Thé afiltiple dbsigl ipaRatesAdoirulatieml thikt contain
i nner  matrix, which is surrounded by an outer
angotipresebie! agenbatdraeteriosiati¢ or fungistatisicensentrgians. All phigateral
but al | ows he actiy e _pharmaceuti ca
fom‘ﬁﬁtcl)osr}stl?%sns © 3l s (#1‘?'1?) ﬁlgcﬂb r%ntf'?fg rllﬁﬁﬁk di t abl e i nner
[00EL7]i Xes [nek kabopidhaniahé pharaiabaaicyl @ngpositions are provided as ready-
pol ybut yl met hacryl at e, plast|C|zed or unpl asticized,
tose Siorileysolions.i lieanothes spbedimsmt.ihe pharmageutical empagitions are
prm}iyféég%%rggewgcﬁwg gﬂgﬁ:ﬁ:{;sr glﬁg{dﬂ{ggigf)élgﬁ?% d]i’)owders and hypodermic
talfets ytotteyre@mstitueddnyitle a eelvicleygrae ¢4 atee Inypoanotier smbodiment, the
silicone rubbers, 28 WD %$09/017719 PCT/U§2008/00914%
PhaBP3sgHtieal FHBPTIHASALS Pravided asteadyAPnish tea e HisBIRFHESs [n yet
anB¥F %Bbalh{énp %é’ﬁf?a&ﬁac&ﬁ@ﬂ R oweﬁpﬁ%lpso@aecﬁést e qiy insoluble
acrylic and rethacrylic acid, co | agen, cross-1inked
prpdicys/iorbelratanstioited weind vehiolesprior tkcest. da stillahpther embodiment, the

RN T e TN

[00131 pr opyrwarm@ééwbm@h@bwh@mvma By be formulated as

Iene/etEy acryl ate copoly
teaemed wﬂa@l@m@a&eofs@nymlgdmg delagesdresustaypsss pulsed-,

°°§§F§%¥h Qx& §ﬁ&?&%gﬁépaﬁﬁg&&g%ﬁn{ubber chl ori nat ed

ene; ori vi nyl chl ori de
[00DA%}| y merBhepHamudenyicalaoaipasieiony may be deeulatetdhhoa sabpension, solid,
et hyl. ene and pr.opyl en i.onqmner . pol yet hy
seimimelih ok helebpie Y. ﬁms@emstéaﬁsow apélﬁplfmeﬁ_ depphdpone
e . . .
eng(%:oté‘li/rg{@r{e% (51}4 ﬁﬂ?ﬁlm i gﬁ’%g }:orﬁgr Tt d‘éﬁ%owﬂéd%ér@ﬁe«{ré’ Hi¥¥érsed in a solid inner
mﬁhhyWhmhhs/sm;dLmdydabﬁ amolter pqiigtnprre menfbraﬂ'eoqhama linsoluble in body

Adnm tration [00122]. The r mceut, o)
A DB AR ARV BTN 1R EBPERF Wigd) SPEROF P OpbGE through.
[061(201 ori §1hﬁa%fb infér MQ@@melﬂag pbgﬁieﬁﬁjlméﬂﬁbﬂ'la% ration,

as used herein, include (intra conjuctlval
pquhmﬁmthaeaﬂate; pestizored IoaunplagMMImi)o',ln)dchlondﬂ @iastlmzed nylon,
asal

pl%‘srﬁlgpz? EP?QWWFW@"%% gll’ﬁl ru[)gérhg(;l?fsbprregg r:i)loliylso utylene,

polybutadiene, polyethylene, ethylene-vinylacetate copolymers, silicone rubbers,
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[00123] The pharmaceutical conpositions provided
herein may be fornulated in any dosage forns that are
W@ iovapl7ed f or topical adm nistration for | ocal POF/US2008/009142
system c effect, including emulsions, solutions,
g;ﬁﬁﬁ&ﬁﬂb%b&neéi ’sBRBAe c&Bbifate B RAES Shydeopliliepsl$mers, such as
stin wders, dressings, elixirs, |otions,
hydrogple @g eeers of tacrrybt: an@metlpsgtl@samdf seliagensqrpspglinked polyvinylalcohol,
eros ns ositories,
gr?as [elged %ar{lal (t(’)l Eﬁ*ﬁ@]t“%ﬁgé:\l formul ati on of
[00122] PpharSukakle Toluféil bo@@fﬂ?ﬂ&hémb{ﬁﬁeﬁhﬂmdd polybthyzing, podypropylene,
al so conprise |iposones, mcelles m cr.ospher es,

ethylaneyenydens, COpAYMerse ethylene{ethyl @@fy'latf eeRodyIpers, ethylene/vinylacetate
coB PR SHEE SR ) SRS B el 0t

polyettgiene] palyvidelchlovide aviylohloride nofiotyimers, widgueplacetate, vinylidene
vehi cl es, fer- nlsC|bIe vehj cl e non- a

eou
chipggeqtenead BrPRYIgRR, Anomss ROy ety ?%&eé%fsP alaiseButyl rubber
o
epiggfﬁlrﬁﬁfdlnt rﬁﬁb%g %‘é}%he&?wﬂgllcdi&(ﬁ'bg JobyiRer, bu?f Rt Seetate/vinyl

y en i sotoni ¢ aderits, ering
alcafelntespolyameri and dhyibselvintykmye&awtcbp‘vlvmr suspendi ng

and di spe ts,. ting or enulsifying agents,

conpl exi réx tﬂgﬁ?ggg &Sﬁ'@?l ng or chel ating agents,
[0PR22¢t r at iR hﬁﬂﬂﬁféﬁﬁ&a‘i comb¥EaR6& 161idBd erein may be administered
Iyogzptectants thi ckeni ng agents, and inert gases.

to;{ncm §]thersian pmfrcna@e ucoss- Elmﬁppls;alt adpmisistration (as ysqseherein, include
(uﬁ?rgmen St ?(rérgfq%ﬁv% hlgt%%cgﬁrbera}é 1ntrao lslo L o%ﬁgh%ieﬂl%nauncallar, transdermal,

naml g%ﬁﬁ@dir@thé&hl ,Repithrry.l@d redtﬁlj aaﬁhm@ﬁatuﬁuch as
RIECTTM (Chiron Corp., Enmeryville and
lﬂtylzé]l ECTTM he(ma@p@f@pt% gPERpsitieat oy ided b@relrhl@ay be formulated in any

dogzi'ﬁ% tglé{ésgthﬁgﬁle sul[té%q)é'?cg]to;;l;r i al gﬁ%&?ﬁﬁ)‘lﬁtfbpﬂfglc%?&éfnﬁé e,

inA0difg GﬂnﬁMSPﬁ[ﬁﬁMQﬁﬁbﬁﬁm&reéms igelsohydrbgdl symttsents, dusting
creans, and gels. Suitable oj ntnent vehi cI e§ i nclflig )
Poyidersy rﬁéfd%gsoth‘Fﬁy&%’&é’rsb‘éPF"B’é@éémcF‘Fi%ﬁ Be iy (R, 1S, acrosols,

Is{? Ahdl pafcfbd. ONRERFical formdfRion of th
e SRS OBt S Sl s Rl o

pha@wnepmcpab nomassasonssuowda@hﬁymmpmllso compuse lipaspmes, micelles,
xystearin sulf and .anhydr ous | anoli n;
m‘\ﬁé’f@ﬁ Ik PRV PIEMS srnix§lﬁf8?1th§§ 0)fhydrophl lic ointnent;

[08E24$T - SOl pHABacufitATRMccBREBIS calridéd atdi d?@l;ﬁ@ité’ﬁllﬁbleefﬁﬁuse in the
l'ycols of wvarying nolecul ar weight; enulsion bases

topsral Hermulatiens-praviged herowayclade byt aigdop Hmater 19, Rquegns diehicles,
wa(teq V\Is ﬁ)ﬁ%’v e&” ’noh %ﬁlﬁ%qfs Qghﬁfegyintﬂlgﬁgpal a%eq{tél &eﬁrgéervatlves against -

nDnos eara

th@gm@bﬂmlcrabngaﬁ@mmﬁmﬁm}s Rohbilitg enledncEis pisomaic, agents, buffering
supra). These vehicles, are enpl Iaé\%gj but, general |
ag?r@amnpexaaaqsﬂpeﬂ agestheiics SusPRNNE anddlisncesing ggants, wetting or

i
e Iyld agthls EAHPIKBILAR oA E lchelalind Bichls, Binetration
enhmicterso tityapreteiants, Ilyqquhaeetanta,rthmkurhmg hgants, aad mhemngases
ous as The qil ase is als al l.ed t
(00138 or nal T eptﬁ@g@acqmwﬁo Gnes mAy 50 BR sk renitrewA topically by
el&% BH qbﬁtﬁgllm@rem% L}?x{o‘f'&liko korfdphbredR aﬁ@%ﬁkro‘ﬁéedle or needle-free

ste alcoh eous phasée usual Iy, although
ln_]BCﬂlon smmwmmmﬁmm (wirp., pheswille; GA), amkBIQHLCT™

N R R R BB ¢, anionic,

[OGE!G] oni ¢ T}@'plﬁﬁ’ﬁﬁ‘&:ﬁ.lﬁ&él(éonﬁ)%lh@ﬁi prdlided herein may be provided in the
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[00128] CGels are sem solid, suspension-type systens.

Si ngl e- phase gels contain organi c macronol ecul es
wale@vorue ed substantially uniformy throughoueCT/H82008/009142

liquid carrier. Suitable gelling agents include

forphOSdihtiteRs, aehink] shdagelsd smdabré&ﬁﬁtmeawémms ehde wkgaginous or
car boxypol yaI kyl enes, Car bopol ( drophilic

hyg(gcgﬂagpgbasq;‘u@ﬁ ugglgps@pyg; Joyd, éqquq;;@tg@ d, ollve oil, cottonseed oil, and

al iox Q
p s IO¥}8| %@F a]?étr%ﬂ q“}nrﬂ ﬁr a%gefo%lj a%@@ﬁ% 8%1% ]% a?ﬂgdrophlhc
pegwghﬁﬂ,}’dyﬁﬁcmylhteﬁﬁh lrs]mllfzﬂé léalnd :anldydrwsﬁlhggllin Geitd:rbﬂeﬂmable bases, such as
r OXypro met cel | ul ose r ro
hﬂéﬂhﬂl%ﬂﬂ“ﬁ%&é’éﬁtﬁhgﬂ‘&lﬁpwtmﬁﬁ&aﬁg H&Pﬂ‘éjé‘l?g Bﬂ%%téyleaﬁ glycols of

agggé" rrdfechl2R YRAAHR. dulSBH 1AL e GMB- iR B (WPORlAHUIIB or oil-in-

er to prepare a unlgorn1g
waiexs(ﬁﬂmlmgalagmﬁr&lmm@cayl aid:atmhcglyaerylghqustemte; damobie, and stearic

added, or the ing agent can di sper se
actd (seq; Reminglon: n&’@h&él‘ﬁ”gﬁﬂn‘?r?%"ﬁ’ﬁe A ) 3**656 vehicles are
n%cﬁﬁér?t%h% rdiyak IR AR &%&a&&ﬁi ofCRARBRRIhAL GRS pRENVLGRA,

ereln nistered rectally, urethrally
[00B2F] nal | ySultablegecanw hgsenahlb;t oillpintwiaterf @rrwasern-oil. Cream vehicles may

Suéi)g[g éé*ﬂ#ie %‘%ﬁg@ Sigéi}gar@ased |§§]I% ouzlz:qt, eaglﬁiqu%us phase. The oil

phRsES aRbTallEPite "ARERAI" HhGse, whidM BB BkevallSE&rhirised Hf petrolatum and a
enmul si ons, suspensions, tanpons, gels, foans, sprays,

faigy alepkatsych am@ra@ga@ elepbelrs! heaaquerusphass uswally.@lfhough not
nelégslﬁ?.l% ¢ Onc\équnthg nﬁlphgge 18%%23%}, g@% gg e%l qltélﬂs a humectant The

crence an

enful§ifiar in[0étdad fornaditidn muy Bé B Ihahlonﬁnahwng ct’aallomc or amphoteric
supp03|tor|es are solid bodies for insertion into
upgetontor i fi ces, which are solid at ordinary

t
"’98%93? 2 SR CrIB, SpSfAl P8 oA, SReMnast e conta
orgdric amtioneoleculesatistebuted pubstemitiddy uhdommly fhroeghout the liquid carrier.
Ph t R til
SW@E{eaaeﬁﬁ}%oéa‘%ﬁa. A SSTRIERY 1P it Poliinepe e eicarbomers
cafbl EF@l?alk?Ie'nfeﬂc %moe@qwcﬁ@pmm g&lyﬂkgdm A p@p}emyn&le oxides,

n the proximty of erature,
polyrxyathytead- mixohypmmnapmﬁmnsm Mm@ﬁlﬁlcpbfmls cellulosw polymers,

s P IEE B Bl RS OTHDue, RABSUBREE) pepcevtoss
hy3edxtypdps1 Whﬂée@l&ldsﬁ @)htlhdl%lte abdlhle&[ﬁcdlllmosﬁ gnis; dudtoas tragacanth
cocoa butter@{t heobr oma oj l%qt ycerin-gel atin,

andaeptaa.gumy seriymal@ingiy) andes ybép)ord%%pwae@tq uniform gel,
o hf bV OIS e SCHARUPEARE g s can

dlaselr:d:ﬁ byhpldrragmi snechardénl asixing| and/mysitlmﬂlg: ohol ,
droxyeth net hacryl ate, pol yacryl aci.d;
IOQY 3Meri naf P hpgmagqutical OmRoRREF SRS e R gy b pgministered
re&%ﬁy Cdr@tﬁreﬂ%y vgg%na{fyeer pé?%gmau?nmh\ée}ehﬂs%f S 9@9@%9 IHeShries,
be prepared byt npressed net hod di ng.

bo'ﬁlg&:si Pl thels ovveatgpiasrof paates guivalers desyiags, mmansupbsiert oontraceptives,

I S abo .2 to ? [001311 The pharma eﬁtlc
OlRRRILS 9 dhgf. ﬁ%l!ﬁ YRR IS iR RRDS #H: (94 FRYS: Or enemas.
TIRRE HOSHB G dnibe Iﬁiaﬁfatc%e@ ubthg S6hVEhtiBRE préddsRe AS U Fibed in

ol ntrments, enul sions, gel-fornng sol ut| ons, powders
Rémingtoot Thé Smsncegezldd’racywl aftPHarvgea), syprand i n‘pl ants.

[Dhgglélsﬁ] n; & har Eﬁ?‘rﬁlle %ya&ﬂna S Ooghtgxégﬁnzfr% Q%l?cy %gpeles for insertion into
bddﬁhﬂif?&:t %&l@a&h@hd aseidimtPleynpefadéies bdthfelt or soften at body
armaceut i cal conpositions may
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be provided in the formof an aerosol or solution for

delivery using a pressurized container, punp, Sspray,
wWae@arer9 such as an atom zer using PCT/US2008/009142

el ectrohydrodynanmi cs to produce a fine mst, or
terSdbture’® releddeqRe adtivel 1ﬁ%1‘éai’ibt(§1)ah!;1dél thdl drifices.SPhdrafabeutically

propel l ant, such as 1 1,2 tetrafluoroethane or 1, 1,
acqeptable carders awiliagd ngeeiph @}Sla‘f?élnaﬁ‘ﬁwpﬁﬂ&?rrﬁaé%‘dwec‘éﬂhlc‘es such as

n

sfRRR A Fhic g mefir bR fhero Rty b éthruce,
wlféﬁrﬂ‘)trﬁilat&d ¥ithathe AR eutival ﬂhﬁﬁcp;imjns }plr@i&decbhim}emaaﬁl antioxidants as

drops. For .intranasal_use, t may_ conpr a.
de@ﬁr@se hessiny éncheding bispi{ee aed mp len.ne ﬂﬂféw c%tpbleéfﬁﬁ&clq% include,
bu ngjn%?’ilmsr:tgg 'c8bca Rtter Hﬁ@&ﬂéfng Q}ﬁ) fq’iceﬁﬁ zﬂm, carbowax

pressuri zed cdontal ner, punp, sp zer, or
(poigbxyetindenenglycddy spﬁmanétatpadafﬁm, whlm aldryedalbhana)t ,and appropriate
aqueous ethanol, or a abl e aIt at i ent for
iR oRe Qoriibie SheRdes S ol pEHRTNG Geslsesd Bpobfiny! alcohol,
hyafotx'yé' @iyl &eﬁlggﬂgwé poBfaeMIdedidIglyRkAnatéd Qél%?' t&abnﬁﬁons of the
sol ven r a surfdactant, Such as Sorbit
vatipiovehatles moy be osedadRetfal end anagiodli syppesttoiies mey be prepared by the

SEIETIN G D T e A —

abg@tlzu)ejg by inhal ati on, such as 50 mi croneters or

| ess, or 10 micronmeters or less. Particles of such
[081343s mayTheepharmpesutienl gompgsitiopopreidad hﬂ@nh@@h be afmiistered
ophfﬁ Fnl:l]l%gﬁy m tlﬁe g(l)rgn% Cfif?sgtul?"?hn%slhsr;{)eﬁﬁ§ﬁsp g?néir?ll@tl{s IPJJI?]IOHS &el -forming
soJutiofi§ powderst fBr §utomagepactlae hasns hn@ hmplaassur e

honogeni zation, or spray dryi.ng V\é) 2009/ 017719
[04321 uszoo@}ea@@maceupe@fssapowagwr@wd hereinpmay b @dministered

0

lm?%l;a%mé:lhg(?reo}e {ngﬁlglg%t?%o: tﬁe g& 5\@@1 frhct! rl"hI? Bﬁi&jﬁ'x{e{c@ﬁt%'al Bhp&tions may
bephavided euthe éain ctampaesosol onsz)llptlcwﬁod ddl\haey asing aanessunzed container,

sui t abl e powder hase, such as . [ Xﬁ% tarch; and f
U SRR RBIZTH SR &Y an %ta@hzeéémf‘g © 6868‘? 0 XP&HH?%%IP‘O‘B}“ a line
mﬁ?% ﬁ@tbdli%ls taﬁﬁa@: 3t ¢ cobinh@G KRR a@ﬁﬂaﬂl’@p%@ﬂéﬂ{t%h% 1102

formof the nonohydrate. Cther suitab
teteatbmpmhm; qrricll uas, ﬁéahteptaﬂuorgpmpgsea Tlnmpha@meceutlcal compositions

sor,bi t ol .xvlito rose and tre
misf s b it i potBLBE FonGbRuRonsTHln FaRIaRRS withan ner
catridtaL&dlas lﬁétb@d’@ﬁﬂiosﬂﬂiﬂpﬁds§hﬁcﬁhds@ﬂdrﬁp$’ lehﬁmasgqrferths powder

a suitable flavor, such as nenthol and | evonent ho

ma coppriseeripadhesiye pees. inaludingrohiosan of syelRdextrins odi um

36] T r S
OhBRLS") SRR ATRGEMEL L7 PP B0 I, papp. oy
atérizZbE or nahamzat may et éarsmulated tm«hrﬁaxe dthasdleapeous ethhnud] anga suitable

del ayed- sust ai ned-, cont.rol l.ed-, .tar
aligratiys g Sreetiansbbh N af FriGHiRg regE 0 6@16%‘7]% irigredient

pr h@e@ﬂé}%ﬂpﬁg%ﬂeﬁﬁtagggmﬁﬂ bh@Bsa E&?@u@ﬁﬁ@éd}bl@ytn%f‘eate oleic
or mul at ed ed’rel ease dosage form used
achiepeamphgdiecttoacm nmodi fi ed rel ease" refers to a
min which the rate or pl of .rel ease .of
(0PFEASG, | TERS Wirda e lpmirosGont eiouREd netsid Sak B ruifrogiped to a
siz SiRAbIR S SRRy RhALMGERuaHsN 50 ﬂ&érﬁgtepsyortlé‘s% §@21Cmicrometers or
route. Modified rel ease 'dosage forns include
les$eIPaytsdes ofsutlesidesdmay pe prepargd disingsumningting method known to those

sifligif he . siinfr Soiaf sy mifiREcfe e i Rl SiBtiieaPfilia

pro&@s§ifig k®form nanoparticles, high pressure homogenization, or spray drying.
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dosage forns. The pharmaceutical conpositions in
nodi fi ed rel ease dosage forns can be prepared using a

wa 200001310f nodi fi ed rel ease devi ces and et hoRGT/KR29081009142
to those skilled in the art, including, but not

[00138]t ed t@apsules,blisteeOard cartriddey fok assia alduhalesor insuffiitormay be
controlled release devices, nultipa %ﬁlculat

formpaied 19 eRntaipjapovuien Byx obthe pharmasgiical gampesitions provided herein; a
suﬁmlgg ercﬁ?agé,' P&?as ARokd L%ﬁda#g drfd¥ance modifi ier, su%h as /-

m cr sp eres, |1 posones, atlons thereo
leuchtes ammnitall or mhghdstmnastearate. i Tigrledosnhiybe amhydacbtsmr twe the form of
nodi fj ed by varyl ng.the parti.cle, sizes
the,mopalydsis: Oths Shitehle xibieyts lilﬂwee%ﬁxgﬁt%(él)lwswai‘%f sorbitol,
yﬁmr@%&&e‘)gucﬁ'&y idPhedafdseagfe 'pHM@utuQP&orﬁB@sﬂkﬁis provided herein

ed to, those described in
foRinRdlsd/imegnas] ad Bird Heatiod, BAGTBMOr cANHHS, alsZIBablﬂ flager, 3udh as

5, 674, 595: 5 ,591,767. 5, 120,5

mithe gng JiomeRIiRD. Oy 2piceigneR SkBal sactha g eharip sadivgy

[0 51 9, 108th lﬁ%a&nﬁcaﬁoﬂ%@sﬁgﬁs pl%vﬁi%a hgl%ln f05 184510l YdMinistration
3, 855; 045, 830; 6 113,

m@/ llcgﬁ)r@s@tedetomanm&zghat@ rez@zse gvmoda“le@avlewlmcbldg%ddwd

R A s e e s D

phar maceup apddifiedResdaké ons provi ded herein in a
nodi fied rel ease dosage form may be fabricated usi

[0Q13r7dt ri x Eesrehapnpeegtica|compesiges E@vmemr%nw &8 éo 3iated as a
U 4
iy S5EPRALL 430 RS20 A3 s Gk i o

dosedd foernyin wh\(ﬂnl the Zate oi\/hlhbe Ofl\lieleasedf the Wtﬁ\e:ylngrkﬁ&ﬁ)(s) is dlfferent from

hRIFOIEIOIS 9-a8F E WRrbadmiiciod ey Tpee Msglified release
e c -
doggétia%gr’ng %mde%efagéﬁm L,%ﬁ&jed" Sﬁrg%)lng&i §ReiRld ﬂmérahles or pulsed-,

I's wat er - erodi bl €,
contrblidx-eaqeeleyated-sind ifantd, cadgﬁgd-s ymgkmmmcd-p@egsm gaawiig retention

occurri and derJ such. as
[Ips can be

tural l t
i fofos e B ang tsPiobiis oo mod e g et
prbﬁhxéd)ﬁs’ih%m vaﬁetgro@mdah&mteawddvﬁwels WHE@ melhids Rhewn @b those skilled in
lTmted itin, chitosan, dextran, and pullul an;

the arh mgladmggbmrmt gmx‘@d tQURAtKA lcgytaollqddglg:gqe (b‘érms,gq;motlc ‘controlled
re%%% v?c%@"r%ﬂﬁlgmafcﬂ a&)%%%ﬁgg re]&%@g@ﬂ@%t idn-&%ﬁ% %Utja},lns, enteric
Xan C S

glucan

codﬁﬂgsf nﬁxltﬂﬁybr%bdizﬁd@x,tmicmspheﬁdf dipoidres, end tahbinatiisahereof. The
pectin; phosphatjdes, such as lecithin; alginates;

refspsspiectidheghss g grenke oan g0 deimmodifed by jiningihg particle sizes and
oq;,H) :hBﬁérﬁ Ua&'fi &ﬂé’ﬁt el lul ose (EC), nethyl ethyl
pet DiR iy

ose oxyrre cellulose (CMO), CQMEC,
[0B138]oxy et Bydmpled bﬁxhodléie(.i IﬂE[éz)sp itmbaden oyipare pyt limetd td, tese described

iy Pt P8 TRy Lty gl .5 E25 LR B 6T 535

s, @59 %ﬁts%(l%a)wsc)l%\&s GAG73 wrswpmpybsm%@yﬂ 639,480; 5,733,566
[ ul'ose ydr'oxypr opyl hyf

5 %39 108; 6589 1a47dt éﬁéZ,Bﬁﬁ,n@PTZ S%dt e %HWP%,&&& 6,045, 830 6,087,324;

o Ao, SRR AR B B T g w050

6,813/359: ahd bajobys08ci d esters; pol yacryl am de;
polyacryllc aci d; copolyners of ethacrylic acid or

net hacrylic acl dMa!tjDF@@trQlle)d Reloase Dewiedsca, | nc.
[05)1331 at awayy, ;I)\lmJa)rhage%i\églzc_ompositions provided herein in a modiﬁed release

dosage form may be fabricated using a matrix controlled release device known to those
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hydr oxyet hyl - met hacryl ate); polylactides; copolyners
of L-glutamc acid and ethyl-L- glutamate; degradable

wo amvioc77axi d- gl ycol i ¢ acid copol yners; PCT/US2008/009142
poly-D-(-)-3-hydroxybutyric acid; and other acrylic

skBkddn @&y drv@be, TRkadseta irB Edtgopediy 6E ConesiledCDAR Dé¢tbiesy,” Vol. 2,
of  butyl net hacryl ate, nethyl net hacryl at e,

M@Wﬁeﬁt%a\b’ﬂ?}’al 9-et hyl acryl at e,
O e S LTS e RO il mRoRiorp BB rein in e

madified esleedoshigatorim istfbamylard MBinguhiecadibleangicig idevioeyswhich is water-

are formyl ated wth ia non-er.odi bl e H’Htrl devi ce, The
swellablgeerpdifice ar salfle polyaness. dady 8a sHHhelicspelymers. el naurally

ocbﬁ%ﬂlg W ¥ afi@erdivatived, SAGEL eﬂ?ﬂ&%@{ﬂahﬁe?%d?rﬁeﬂ%’. on

e Inert matri’x onc m ni st er Mat eri al s
[09141t]ab| e Matenakselseﬁ;ll m fwmx@ambrbdhbteimamxnde&e det are not limited to,

L.ncl e but are l%\mtedto i nsql.ubl e Iastllcs b
chite GBS apARRATSIIu 551 BT G BB ARGt RpraR, 1555t bean gum,
gURPHNA RN &’drtea Senah§) e%ﬁr gum, xanthan gum, and scleroglucan;

pol yfret hyi et acryl a pol ybut yI net hacr at'e,

starphesy suchtas de)puh;aed h}dltg’dextnpnhxdwpiyh@ h¢lbnd9d suchnast pegtin;
th | at
PHESAAE SO S B BRI e SR YTy i i fllagens and

ceHQRSICY, FER as etﬁylmeluanﬁé ety |me@1€}‘lb’t|h§ll &lleRise (VIBE)scarboxymethyl
Vi nyl chl ori de copolymers with vinyl acetate,

celluleye (63, CMRG hydeoxyethyl seblwtosa (ES).dpdresveronyb eeliese (HPC),

A AU SISy TS e R o, oo s

butythlegCAB)e CiaWp, el \hlytii_;dxypio(jbgihmbtmbmltl‘,lfmr(HPMC) HPMCP, HPMCAS,
et hyl ene/ vi nyl etate/vinyl _alcoh ol yner
y@fq%vmpa) 1ieH) b s&@@wstatec%ﬁeﬂl r(H%;%ﬁEgJ‘S : ethylh.‘/fﬂoxy

LIS PSS ) I onE ot iy

gly&d&ﬂéaﬂy acig ebtguhi MhWMld@gaxmbacr}dlclacub nep(damb(smftedlacryhc acid or

mEBRaad EUERAGH, RERROARTRED 1ud SR, Ny polv2-

hy@f&@%tﬂynmcaam% %lﬂadﬁaeg QRopI§ theROOMV-gNitAmicHert @idesthyl-L-

and fatty conp ound such as carnauba wax,
glutamates dyanaéahw hetioasid-ghyrelicagidgopelymers poly-De i 3hydrexybutyric

ool BuBP AL b8 R ARRE R HERmbARAER A op S RRRSr

btwﬂhseﬁﬁbryﬂatsanaﬂplnﬁatmhrylhtéeetﬁsalnydmdcryia&pahyraysylattae(z-
particle sizes of the polyner and/or the active

dlmﬁgw@dn@ﬁ%tbxlymethﬁ@"y}aéeuaad& imetly laminogthyl sikagrdse chloride.
[OME‘{ us the ng k%ggqlgﬁqﬁpr%ﬁ?ttﬁfgr%%&hﬁﬂt nigdsitidhs are formulated

osi tions. maceut 1 cal conposit
wmhi awbnecbdikle enatrix devicerotlhd active nmgredism(s)dmdmgﬂvéd)mrrmsmysed in an

. be prepared by thodsk tot oseS|IIed|nthe
1n%¢ p&tmherpcﬁ rﬁlﬁa%ﬁ,pélg%an Iﬁg}ﬁ'g(} oqgﬂ} Slneftdpatrix once
1ﬁi’§félr&f 'Mﬁteflgis sQiele Bt s QPE %n%%bl%ﬁémﬁ ﬁé‘\ﬂ@é fHclud, but are not

by conpression. 2. OGsnotic Control
lumecbta)s msﬁ]alblequst{caos]mlsas ﬂ'cbigetphlanmbtmomdtne polylsoprene

S B RSB A oS e
chfHHak<d ﬂ(ﬁﬁetﬁﬁe ng@ly@ﬁiﬁl&ﬁ@ndenﬁ{eﬂg‘lﬁ SryPREmetiA FRERacrylate

syst em two- er syst em asymTet ric nenbrane
copelyimess, @g}wle(mwyyla@nwe cemlv’mdrSngthEbne/pBBM@mcemerSL n

etl%'jsz /§Ly1 acry Qte%%gelgf%sérsh %}/n%'lc%or&cf% copolty\r’\nloersC QVWRQ/E]neyl acetate vinylidene

chloride, ethylene and propylene, ionomer polyethylene terephthalate, butyl rubber
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the core which contains the active ingredient(s); and

(b) a sem perneable nenbrane with at |east one
waledovwerTy port, which encapsul ates the core. TRET/US2008/009142

sem pernmeabl e menbrane controls the influx of water

eplchldrbgy i rabbdroetiyleviapiusgcahiol copabymer, ethlylensirnd aégate/vinyl
to cause drug release by extrusion through the

alepbpl teEmofypers wc&ythy{eoe/y oxygthapelicopghymes quéwa)éltqhwde
o ERATRD Pl A2 8 plpl OERBIRE B8, sicon ubbers

polirdinethglsiloxaes.f silicone zarbpoate coﬁolmtetsr hydroplmilit belymers such as ethyl
envi ronnent of use into the c re oip%he dev

cellulgse; cgllulgsgaserate, SERSRPYUAORE, andc g %arw 5@?@1 polyvinyl
. t

acBRloH TR g il U, B o ER PR R RictDeryBRTRRUATERS

triplydérigei | i ¢ vi nyl and acryl i ¢ pol yrrers

[0@% Za((:g ral rg%tg'xjes S;:g)%lﬂg) ?l C%,%yg}e?n sue% gﬁ%;&%@g gan be
coﬂlrb‘ﬂ&i £ é:) 1) Qtaytﬁg pBW&WtMIO*@ ﬂ@ﬁi’owtﬁéra)lscosny, the particle

pol y(acrylic) acid pol y( met hacr acid

siZee biﬂlemdlm¢mldmmh@ac(twvm)gred;cm@1 nhn ka;tu) ithe agfivieyingegient(s)

al c PVA VA/ PVR ¢ 9RO PVP copol yners
Ve\?\ﬁ“ﬁ YTS} 8?5?1 ethgh ’fﬁlr%ng d nglpOﬁ\gP /1 net hacryl at e
[oenyh) Vi nyI Tl%?;ﬁ{aﬂhﬁceuﬁ)tﬂrdé oklltlﬁnppﬂoydﬂeﬂﬂlbﬂﬁleﬁl a modified release

containing |large PEO 34 2009/ 017719
dosagr/ fiosp ey rowenared by srakods keawoie Biose skilpgin the art, including direct

cof i ST B o AR g B ROyt ol -emmpltipn followed

byceimptessim. (HPMC) , car boxymet hyl cel lul ose (CMC) and
car boxyet hyl , ceI | ul ose_ (CEQ),. sadi um al gi nat e,
pol ycar bophi B 2.gOsmotis Contrplled Reease Deyigessodi um

[0§i4§|'lCh gl BrRacdufl At%)hnp-ggﬁioﬁ.@ idel 3gi®in Qﬁﬁmﬂe‘a release
agents i s osnogens, |c are capable of Inbib

dosagectormonaf heefabricated vsing A opnetsscmirofjed dilense davclr:@,sscludmg one-

th barri er of th suryoundi n coat i . Sujtabl e
S P amBEL DS lenh At b EEe RenbABEr (AMT), and
ex%ﬁfn% cow@ate@%az@@g MR PeHéTal YhdhideRicePRANERI1eHH B drhfdhents: (a)
cal cium chl ori de, 'sodium chl oride, lithium chlori

the cergsdiicheentrins the, acve ingeedientishiedi(b) @sersipaimanble membrane with at
rb
le%ﬁi Pneo Qe 1vei')él§1 alg | lzr%]néa lflatteL kheg:llﬁ)y{:r gﬁeu%&@h&%egefe%&h%e

cot@¥Isrths mflukrofeiadsao tigd ¢oeO&om an mbﬁsﬁnvu’oﬁmbﬁtsﬁ' use so as to cause
mal t ose, mannit ol raffi nose, sorbitol, sucrose,

dryg glease by CXHH%}ORWPY‘%J} the dgliyeInipertésdi ds. such as
rbic i [
R
opmnailly pxdbides amosrdon@digmammcmmatps pdtmingrfetcalf«bnmnsport of water
succinic.aci.d, and tartarjc.acid; ure

ﬁ?ﬁ&%‘?wwpwﬁuwp@‘sf gporeofiieidevicge e ¢ sar P?‘B?téqﬁgents water-
sv@lﬁselHyhfdymlr@;soqgneaegywhf%heaml@a ffertQ ﬂora‘sl“uﬁﬁs&olyﬁew’ and

rapi d the acti Ingredient(s) is initially
“lddtqgebr”e\dclﬁldarhm het litogedy®, hpdnophifovinyd aedrpérglic polymers,

R LT 0B e A SR e P e e
(P‘E@})' ﬁlﬂyﬁr’%ﬁyl@hé chGP(lI"IPICE ﬁtfl¥'¢2ectd$0)¥)‘étl@|1 Q{Hﬂ{dc)/yl%})%%acryhc) acid,

i red erapeutl c e and “gr adual

pqiﬂmqthﬂsrayll@ aclgl pdgmg@l‘pymhdm%mﬁwrﬂ);gomm Pyé polyvmyl alcohol
YRR PRy PRt BYEY PR SopbIRisBE by aRbppvic popgmers such as

méthyl fkthabifete aﬁd‘ﬂn?pide’téﬁe Ih@dfo@ﬁil@rﬁo(ﬁﬂrem&ners@bﬁﬁ&ﬁdg mrge PEO
such a rate to replace the anount of
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the active ingredient netabolized and excreted.
[00149] The core may al so include a wide variety of
wo@ewen1Bxei pi ents and carriers as described hRCEUS008009142
enhance the performance of the dosage formor to
blgvke,sotins tt@bctdrméuosm[ carﬁfgemshymoxidﬂm oOMlulbyt (é{E@l) aydroxypropyl
useful in formng the sem perneabl e gsnbrane

celjilpreoi Clghsiiosy mppang hylssolprn HEMCs ebaymetiy! célfulose (CMC)
SO ALISTE B S 0 A 3 on o,

nsol
an@bysumhmgthgbhwawelevant pHs, or are susceptible to

g rendered er-insoluble hy chemi cal terati
(08I a6 ® M hchor isn g7 RS AREES0 OTUSHBOHBICh Biey dap e of
1mBr°tﬁ1flé‘lNaieF td ﬁfé@t ngogrﬂgtl&gégduﬁg%raﬂféﬁ{ M96ssRh@Bdrtiet éﬁﬂe sx)lrroundmg

unp asticl zed rei’nhforce | ul ose acetate
coating. LSmableobsamgtm iaclude) Huy hreswt limited do.dnergaga salts, such as
cel lul osg nitra

eSS e Encsiung £ gt cBlsSim Eflorid 3o St flupifs, ishium

chfofde 2pFARiunt-bulBHE PoRRsiAm ﬁﬂsﬁhﬂt@%@dﬁﬁﬁéa@&ﬁme sodium sulfite, lithium
trinellitate (CAT) CA dinet ylanlnoacetate CA et hy

|
sulfate bpntagsium cmoum,@néa@@umseﬂfa@\smarﬁy sucixas| dgxisosecfiuctose, glucose,
| f opat 0
n &?T eyt B8 et finale, SBERIERAL ebojose, ang ool

add€ kadleas BarbRsRid, berid adié,, fubﬁha agiduciattc sidtradleic acid,
et a | ucan tri acet at e, acetaldeh¥de di met hy

sebaciq 3pid sofhi¢ agidt atipic aid; edetis peidealy %@ﬁ]acmaﬁ@wwéfamc acid,
I t EG PPG
S“?%ﬁ%ﬁ?% ?%S{d {g}%@g gﬁgc‘%eﬁggfl f%%@i‘esp‘@??é&? HPMC, HPMCP,
[06RISTAS, HP¥vhstik aganisyl(fdiﬁfqrhﬁltamssahltﬂs ratﬁsimastbe rempzlm@d to influence
ol y- t hacr acli ds an sters 0
hog‘h’é)élé‘&gt eéeavee%l f‘di)e%at@i.ﬁ m’cﬂ‘éﬂY 5?%%% f?lalstﬁﬁ 848 T, For
exﬁﬁ’i:pleagﬁe hgﬁi ﬁlgafb SR® déEPl'I Sme Y ?S?’t[ |Pﬁ5§na Lewes, DE) can be used
ysul f ones, pol yethersu fones éﬁ styrenes

to pm\yoh fagter d@liwecbeéunr;gaﬂhy\ﬁrstwbulelsp guramfdpmmlrysproduce the desired

nat ur.al nt het
nSBE ERe a me DR Byl st S Bbraiping amount o
maThGiPMe desifed 16RITIF izapenhi bEpdphylactROEfekt 8Veéd an extended perlod of
substantially filled with a _gas and are not wetted

timéyeln thigirasn shaactive ingsedienits ISpr@}qaﬁeaioat sughna Gase torreplagd phe amount of
th%&afye%ﬁ%rga %gtbﬁlgtayolfzed Rall exMBreqdr 798, 119.  Such

er -vapor perneabl e nenbrane are
[001/49] CaI | yTleosgpesrag abio 1nd51ydier o phddovariepodfyothersexsipidntsiand carriers as

| kenes hyl ene, pol opyl ene, -
dee‘zﬂfg;ﬁ drerean rw@e&%@lﬁ eﬁfe‘orrw%agﬁw ofage P 969 RramajR gability or
1n98£¥ gthers, polysul fones, polyethersulfones,
ol ystyrenes, polyvinyl halides, polyvinylidene
[001504r i de, Mp@hyksmsyﬁul gsfoeming thndemnphnngblmembainem@@ various

o R A Ao BT A o by o e

wa¥r-paffeanle @Al walerliasohiblélhi ;Lﬂysfwegld;aiyl ¥RV AntMst 6Sdre RBdkeptible to
al so be forned in situ by ~ eéerosion of a plug of

beingt rendeyed wates-inelublé by chemilgl aligmtionesush ag crasslinkéng. Examples of

rtio t nbr.ane over. N £atio
sufighe poP ity RTORRE e Slinf Fac PR30 lbdalizgg, and
refnfertedeel Rl @6&atedE A)celllfose afRetafe, aéiwmttflh@etaﬁ’@ A phspionate,
coatings of the type disclosed in U S. Pat.

ceBulpsonist, seltnlesesngtaeinityppa O3dd), Phecthyt %rbamms rQA%afCA methyl
ca}él%%ma? ,t(fA/ ?uécﬂgﬁ €, gél?\ﬂs&sgce{a?e t?%’?e?ﬁta%%Aﬁ?CAeAl&%ﬁﬁdani‘n{ngacetate,

CA ethyl carbonate, CA chloroacetate, CA ethyl oxalate, CA methyl sulfonate, CA butyl
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substantially by nodul ated via the thickness and
porosity of the sem perneabl e nenbrane, the

wewposi7id on of the core, and the nunber, sizePCHN2008/009142
position of the delivery ports. [001541 The

sulfhafelra@cpitdlGetle sufonas) dgapactdte) abiylesenFihdetate, beta glucan acetate, beta

control l ed-rel ease dosage formpmay further conpri
gluganiiniaceiatg) acstidabvde 6Ha¢tgﬂ>aspﬁ§ree racéigte ofdeeit Beas sHan.droxlated

o TGRSR RS, PRI, FETRROTORMIAE Vi g e o
CMIEG &QEM(Q THF:MCBDHBM(DAS;HPWAafﬁ,qmﬂ;c(acrght)mcnds and esters and poly-

(m&RRary ) riand SHPT P SOPORTITITSL SHHGh Ceam S8XtE,phitosan,
colg%@ﬁt %‘[ﬁﬁ B%g?&@ﬁ@c% %@fsg%ol%iﬂfoﬂés $Bﬁleﬁé¥s%'lfonés polystgrenes

ease 1-21; Verma et al
polpeingl bﬂnientpoﬂmdnylredmsst andadthd?haxatmclwmmndmtm% WARES.

Ver et al ntrqll ed Rel ea 0Q2, ,79. 7-27).
(00186h 567 Samisierzrble BUTAPHCAPL A5% RS 2 NG RAC Rsrgipbrous
menfHFRRS Wh RIS the eYdsded st tatiflly ﬂfl@d wath rﬁlga§faﬁﬂi al%?noi\MEtted by the

control | ed-rel ease dosage form which rgol ses

aquemyseding but3ge vmmb@/tomqgfapmmd@ QiﬁzPat "No. 5,798,119.

SoGE R BB o P TR, O, s o

hy@epReHi8 bgﬁﬁd@h%@bﬁlyaﬁ%ﬁes pbl@mhp&he ;NQyprEpﬁ&I?c 059
and WO 2/ 17918 The AMI control |l ed-rel ease dosage

polytatraglueensthydensy eplyrenliaecid Aemyaiives nobisthshs. ipghapIones,
pofr% hlgps%ffoﬁ&d PBlgf‘s:tgmngytep% W@gé?eg%ﬁ& gl?hgédaenu dgftaleg yvinyl esters
andvethe [ Adtutahinia®es, and syhdicpyvoeat i ng net hod. [001571 In

[Oqc;lgai, |a|d 2 d elﬂnvg,%gpggrgfp@rtt(qg gpp a%gs%gaég@emgpagg In"faly%esformed post-

co&ﬂ%ﬁypﬁqk%ﬂo&l 6ARSr IPRIRge HAVTy YEHE) mapaRbibe ff§m?erdl in situ by
rane that coats a core conprising t
erasiin ofe plng pEvatensflsple hytdrighoy lbytrhpturecef 4 tlhlrmgepomnd of the

t.h t | | t .
S R A4 M Do ARl e i
coa_t'ﬂ% ;B'B@ésgaé%EiHme‘k%lse 6P AHN4HE Rfenibrand cREnFLsfthe type disclosed in

fied rel ease dosage formnmay be fabricated as a
U.fuPati Nas. t5|,6:1@L®9@né<§rﬁ9rgonOed rel ease device, which

rise I
NI A T A
subdlarifiall9 bahifetulated vidrthe ﬂﬁcl{rﬁﬁﬁ'ﬁ:ﬂh@hﬂim@m te demipermmeable membrane,

dianeter. Such nultiparticul ates Ha %eq?; t he
theypspRasiion ofithucers, %‘de% NYRPET, §1gS;i 3R tméltlaPto ilwalan RegLs-
[0 dﬁt and dfy ﬁfaﬁﬁé@eﬁhb@'&m@&lfﬁﬁ% iﬂ%‘%@ﬁﬁ)‘h@'&bﬂ@(’illé&%lease dosage
0 by

er conpacti on ngeal 1 ng, and
fosp hray-fankdri cognpsise ddditiord coﬁmnoﬁairexemmm as described herein to

Mul tip g{qtl culate Oral, Pt% Del i vg{nly; Mar cel Dekker:
PramgoLe: PeEQEMBIS REQSSE R&PT BE fOBYINA® o Technol ogy:
[od4ssge! mfnotl%%gtrolﬁ&p% §3agE f&ﬁﬁ'cﬁh 88 pfepafed according to

descri bed herein may be bl ended wth

cophantivraleuethodd anddocipwmkmwntt@tl@sdslﬂﬂecprrdbegm(mg Rewington: The
form ng..the

Sl R AT e B P S B BER v AR e o0,

3501 -2T8Y ehfRa 604!, giugsoevalbpﬂu;% JnUIIHHusftrQ&meGmﬁBﬁ 2000525, 695-708;
Such’as enteric polymers, water-swellable, and

Veammtaent abol. lﬁblnerO{iedlﬂ ase. 2002, 79, 7-27).

[00156] In certain embodiments, the pharmaceutical compositions provided herein

are formulated as AMT controlled-release dosage form, which comprises an asymmetric
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The nmultiparticul ates can be further processed as a

capsule or a tablet. 4. Targeted Delivery [001601 The
WEb@easoeut i cal conpositions provided herein negI/EE2908/009142

be formulated to be targeted to a particular tissue,
osmBfi€ Aedibrar® th@ttdoals adopdcsthpridiey edytied ingheliciuls) &l other

be treated, including |liposone-, resea

Ied
pharmackytérally accepiable exvinipeeySesald Sd Pak Novér@e} 2499 apddVO 2002/17918.

' Lm t : P .
R Ok ase BRIty b iffed dtoglind o Bhventionl
mdihdd3%in8 6éEchniudSkndwiDto those2dkillllin the &7, inel88ing dire&Gofifession, dry
6, 048, 736; 6, 039, 975; 6, 004, 534; 5, 985, 307,
graulptiongwet grangaidm gnd agipaeptippmethodisg '542: " and
[06’15@9’ 874y cértz?lﬁ EnfN3dindntth MHU@MM%;L&Q?&} %r&h&‘ed herein are
conpounds  of phar nmaceut Ical 'y acceptabl e derivatives
formaulated ap BSKagattollabrelease dbsage 6drmawhilacdroprises ambsmotiaimembrane

packagi ng material, a compound or pharnaceuti cal l 37
thw;@eggo PRI hEBSRNSEPEISEERLS), EX@QS?EEYLcéﬁIIOSyea and other
phggﬁdc\éattiéa\n@ ak&%aﬁﬂé e)&ril%htg.ed herein, which is used for

treatment, prévention or anelioration of one or nore
synpt ons assod. aViadtiparticuRBRCoatrolled Release Pexicesbel

i ndi,cates thaj. the conpound or armaceut i cal |
10403851 ol ERd AR SRmPaORor g LigE PR iy Yelease
doBERMB R Ity BRI faBriidtddO4s3H hARipafticlkee &ntiBNEE rélyd¥pdeviBe, Afhich
X recegt or medi ated diseases. {001621 The articles
cogfprisesraimatiiplicily pf partidles, gramuesy ot peliess, mangaradgmrpgout 10 um to
terial c i ' 0 i 1-00:

ol B TPEACHAR T oL B FohEllf Fod T a oA fiameter
Sugk inhdltipdititdlgteaifrfay bS@gadebyghe ptdcSssePhb@mnto fHose skilled in the art,
. 5,323,907, 5,052,558 and 5,033, 252., Exagl es of .
ingjndingraveéand dei-2ranBlRHQR. r rHEiPW EPhAreNizatiqn, Fller-gompagtion, melt-
coNBLpTLAS), iy B St RS Sec oL L e, BByt 07l Do
Dédibket)l; Marca Mkkhay 1996cnd dthagnaeauacalalelktizatiinl Eechurlogy; Marcel

ggl e_ctgg formul ati on and intended node of
D ' Tation and treatnent. A wde array of
[008897u! at | Ofk3r Slcifibifts OARRHBEPhAER Iﬁ%’@ﬂbﬁdl&l"\ﬁith the pharmaceutical

provided herein are contenplated. 5.4 EVALUATI ON
COTHHBSINGTS t¢l Ak irCproTedsinganpdumDae theonubippriivhlatesCHthe resulting particles

antagoni st _acti Vi of..th onmpaunds _provided herein
mEEERE SusBtbehl ety B ARRROYRE in P b5 s B Faflus fim.
fotrRink Meatévidls, sEdeadméric potyMefswalee swelishl¢,iahe Gvatdi-sdfuble polymers.
Publ’i cati on Nos. US2004/0180892 and US 2005/ 0049286,
Thermultipagtisulajes can pe furthen PrRsewsed ah g carsuls aricieblein
exenpl ary assa 1 ni,.ng CCRO ant agoni st
activity of thaé 'gg{ﬁ?gﬁgé{%r vi ded herein is CCR9
[06160PR/ F| €Rit pitarmacefsisal\compositiond pionided breii maptaiso belfermulated to
foll owing protocal is used for the as : .
bertprgpieditq apattict|as HsEs e emPh Op LT f15H f%ﬂjye bedy o1 i sybiegl;to be
P i Fﬂh' Restel AAH ALt -
tr%an&gﬂlgigg'& I{:éa Cl Eﬁeﬁg ie?l?Ezlgt i on%?tn %h&gh%%éld%eig?ﬁse ry systems.
Extangtlessinelioly, buy ere nex fimeted tdUABnPEORGs. &, BldeGt206,274,552; 6,271,359;

6 STV oo b5 2 6, EIR17 6 371 2856066682, %098 736 8,039,975,
6,004,534; 5,985,307; 5,972,366; 5,900,252; 5,840,674; 5,759,542; and 5,709,874,
531 _ARTICLES OF MANUFACTURE

[00161] The compounds or pharmaceutically acceptable derivatives can be packaged

as articles of manufacture containing packaging material, a compound or pharmaceutically
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96-wel | plate (G einer #655090) one day prior to

assay. Cells are grown in a tissue culture incubator
W@R003/pC7TM th 5% CO2 for 18 to 24 hours. [00165PCTAESI908/009142

buffer and dye | oading buffer are prepared fresh each

actdpi@blé A& asis@rhersdf ppavided iaeéin, Whish iPudetifor ﬂr&tméﬁpﬂfeeehtlon or
according to the follow ng protocol 20 m 1 OXHBSS

ameligTAtion & ORF €5 HEE YIRS asseyiated with €CRIOaetivity, @nd glabel that

4 e hE oo iy B U S sr YR ol RflpqiRpped o

Ueéﬁlah,%revéiﬁbﬁ or teBatation ofiorsenat mdbtetspmptoins AMCERPasdeptor mediated
buffer contains 1XHBSS, 20 mM HEPES and 2.5 nmM
lfi?ﬁ%?éenem d. For one 96-well plate, dye |oading buffer
[0 Hﬁszgf eparﬂg,' Rclb ot rﬁ%ﬁfﬂctu&: ro'mied"gé?in%ﬁa?ﬁ Eac‘}étFmg materials.
4/ pl uoroni c aci d repare rom 22 guot
Paokagingnvia®giald@o2@edn mmmmﬂmm@ﬁ&l oSkt aré-Mwet-khown to those

ot SH i . S92 85al 8 Fan Mo S0 3Bk et s Fomaen a2

E)&ﬁ{ﬂlés iﬁaﬁ%@@(‘i’ca‘f‘bé&kaﬁ%@ rRRER18 Rt deObiithie REtAREA to, blister
bel ow: Prepare wash buffer w th 1XHBSS/ HEPES at

packso bottlessubest mhelerszpum@ pags vuaéa@pn@mscsf, smngekém@ﬂ%n and any

pag\gab%g%ﬁlﬁe&ap slr}lréli%%@écli ielfic%ed? I&% anvﬁl rgg}'\égefi &é(gﬂ% of administration

anf Wieh@fienkt 0 ABRIED avdy bf ﬁ)rmh[tfﬁéh@bﬁthatcoﬁlﬁ&nﬁdyanaQ:ofﬂpﬁbﬁh@ﬁs provided
6. Aspirate | oading buffer 7. Wash with 100 pi wash

hepgin peercoptamplated. x 3 8. Add 100 | wash buffer per well
9. Incubate at 37C for 30 m nut es 10. Assay plate with
FLI PR or $#ex YA ; FOMBOUNDS

are : i L
R I TN e ——
desinb@sted by kﬂelthmls kﬁ@Wﬁ 8 ohdgf skildiretht afta[Exemiplen hfeﬂidd@ are

ounds_are tested in dugl i cate wel

deesibedehS Blieeton Non AR ARHecROY eSS Pl OBisRsbayhich are
m%%éorq{eld%?gnb gféeﬁé? %@ F&K@dy a{s@a IaeteHHfrﬁl‘?g' EC\;RVe?I ain.tagonist

roprlatea unt IS a edto eacC
aceityof the@nmipyaets previded hé(bim it SORY FVIRRF lepStatibi Assetye In certain

I.C50 val u f. antagoni st.activity for each conpound.
erpadimes e Bllogn oMo hisaneh i s 45051 ool ory

conpoundscéR® HBH‘R/T'?&SHIIOT@R&& Profecgpl e 64. 5.5
METHODS OF TREATMENT AND PREVENTI ON [00168! In
LS cffdl}ECK induced

[08E94]ai n e@r&io@mmmsm K IBRiexSthidoredgicraine

dul_at,i.n Vit y ecept or tactl
cal SRt R eAR jp ERROEIICA0, cifrEhal SREBLREr Rpred A
re&@kﬁl ICCRIFEREHDEIRiabese de 4t Gt ellef@ilnn arcﬂbaﬁﬁbﬁ&ﬂsblack wall
for ant a&;}m zing an action of CCR9 receptor

96cwell alate (Gareinge#6 1080 one dayimiox t%mbuﬁellwemm 3 figsge culture
incubator at 37°C with 5% CO, for 18 to 24 hours.

[00165] 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
ml wash buffer, 44 pl Fluo-4/pluoronic acid mix (prepared from 22 pL aliquot of 2 mM
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provi ded herein. [00169] In other enbodi nents,
provi ded herein are nethods for treatnent,
wWee@oent7ion, or amelioration of one or nore di BERES0$009142
conditions associated with CCRO receptor activity,
Flud14 (Mheddlar PESbed ¥4 42021 trggnibe) + 1201, a70% SluyorkOPER7 (Molecular
di sease, including Crohn”s disease and ul cerative
ProhsisiP3080MP2I | ac di sease and other forns of intestinal

100kl o oo ar BSWIB 45 iy BRPE I s Pedpesidelon a0 vo
2009/ 017 119, dpd WERORH R OSAXHISI HEPBSL s soorhkefperature

wel | as various cancers, including, prostate cancer,
| eukeni a,2. Erepasnighding brffestkeprin dakanoma. 5.5.1

COMBI NATI THERAPY W TH.A D . VE A

[00170] ﬁqog{sgg GHitus my %%ﬁygﬁﬁwwﬁffer per well x 1
adm ni st q.%%dﬁ%otm%%léma@i@%dﬁ&to Lpgnedi ent or in

conmbi nation with other active ingredients. O her

active i rgimuhibetetas 37%¢afor 3ayinbes used i n conbi nati on

wi th the caonpounds provided herein include but are not

limted tfg,ArgBHWﬁg?ﬁﬁﬁ%g fn to treat-di seases

associ at ' 4 t L@n or compounds
] WhdhRyi PO Rifferpeval k3

known to nodul ate receptor activity. Exanples of
such conmBudsl 00i pichashénffbtiperavedl not limted to
anti hi stam nes, corticosteroids, [32-agonists, steroid

recept or 9-ARfbatgiah P& C tons0dmsHieRer gi ¢ conmpounds,

I muNono I ' otriene

modi fi er SILU %B%’?l?tgrﬁgf%?ﬁ%%sﬁ%ﬁ&?m anmat ory
[0@L6TpoundsLO MDD&FAY colrpounids ir BMSO aref prepezediand diguted in DMSO to 1

' edi ent, confj nat.i on ake pl ace either . ..
S TR e 1 Lo b PR Tk § Boifhdtea faHians cgmtaining
sanBFinRPLdRBArAlon! JF DMSOf @%4) onGRuRANAk 1&ed IRrAAPHELS wells for each

which a plurality of active ingredients are present in

pointe Lipgrad thEBCGKi (R D Systema3ddildv). waodihureq to ¢X ef its EGE0 with wash

o Bbnereisdfrabr R i (e ERERLP ey Dl i fvzcd using

XEfigrsoftatd @rakutAa Oy vaive af antagddiqmatiliyy titeaet compuuad. ICs
further pharmacol ogically active substances is

valus fersitagoaist ptivatyrpf exemplpgy carepquinds awgairayidediin Fahle { Hgxample
4f oregoi ng detail ed description and acconpanyi ng

éxanples are nerely illustrative, and are not to be

taken as limtations upon the scope of the subject

matter. \&Si oUMEFHORSOXTHREATMENT AN PREVENTION

| sl osed _enbodi nent,s wi Il be arent tqg thase .
08l o Tn EREmAREOdanEHs Rl RR  mletoda i adulating an
actiVity BECOROWetdptsitby donthcting tHRreddplsravitieh abmpouridoriddgposition

chem cal structures, substituents, derivatives, .
provided herginatla one empadimens providedrgrein ase megiods &or apfagepiging an

o RO Ly B Lo 5o

provibed Batinons referenced herein are incorporated by
reference. 6. EXAMPLES [00174] Certain enbodinments of
[00H9]c| ai nBpthersmbodiments, prowvded hareinare methedp foritrratment,

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
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following non-limting exanples. 40 WO 2009/017719

PCT/ US2008/ 009142 Exanple 1: Preparation of
W@2{020b170n0- 4- t ert - but yl phenyl sul f onam do) t hi op¢tiENE2088/009142

carboxylic acid, sodiumsalt (5) chlorosulfonic acid
ch&%ﬁ@t)HRﬂa@we@%,vaﬂ@u@@@m incﬁﬁm@l‘ﬁﬁsﬁte éinCeri leukdmla, and small

b) reflux | -" Br 1 2 NH Q, O a) LiOH(4, THF,

mtisctmabnelaay)mpyru r6ne, DMAP, CH2C12, 0 "C S N ni crowave,

15 nun S C02CH3 b) 2, 0OCto RT I Br H CO2CH3 b) HCI (4

3148 05 \asBsk E&)Mﬁf?ﬂhioﬁ THERAPPWEPATA SHEOND

Br CO2-Na 4 PV A DUt yT Denzenesur 1 o T

acid (1) [00175] T 5!;3 sol uti on of
[owr ci dtelcodpduhddprevitied hemh ﬁay be adminidtyred amtersele active

42.6 g;. 199 mmol ) i.n anhydrous dichl oronet hane . (

mm«}nem in GerbnaE AR S GRTARIIEE RETedianis, @mactwsgn@e&ems that
e Bt i L (R BRI RLEncl{6R but are not limited
to,rdiompioasds laidvmmdrdabdlgeadﬂaﬁsbgamd witht @CR8 weaeptor modulation or

corpaprdscionnip dredulfis CUR st SR A GraEAahpleg fsigh compounds
lmﬂ{l/%? ocL%otnBt RAREd tOSQ‘QIhEE'taIﬂngS %ﬁﬁ%gtei’&&sh Q%@HH% steroid receptor

ric acrd (20 ni; 20N). eorganlc ['layer was
maRpRoR] aﬂlchuhinedguce:dnqmendsgmgmasomndtﬂamfsabmnmmunors leukotriene

m(ﬁﬁ?ulté&g(gg@f]ﬁgga n of ]g V\/nlte E?ﬁ\c?l ‘liist]:te

[OPIA! Pi t 84 &ninistAGoR LY ?Hé' a"étﬁ@idé}éd?éht W@ﬁbfﬂaﬁbﬁ’ tﬂ&dplace either by
concentrated under reduced pressure to yield the title

separatd admimstrationtvifttke aasive dngrédiets gc) the patient or in the form of combination

but yl b hl or
o) UL PEBSP RGP bl SR BB Rk
préf®dtionl N di chl or oet hane (200 nlL) was added phosphorus

ent achl orlde (10.77 g; 51.70 mmol) slowy and
[0Q6F4 | on- vif wall be m@ewé@éﬁhaﬁ ﬁvmfsﬁuﬁ@i@ eemhmatieq pfjthe compounds

prg\)ﬁgédqh%gﬁl Wi g?gﬁeegr 1&18re TS !ifgfg?r?ern?i%%cﬁ%wgggﬁ{ﬁli (r)]%tlonally one or

concentrated under uced pressure
mere fakehdy rphmmamblognmly dlbﬁvey\aﬂastaucésﬁi; echtényiplasedthensih.ed

I R T INCHTI —
CXQI?I Vm%ﬁ nelgllseg}l fll@%?tfv% S/ fretnlafatot Bel therPsQfH#4tioAS upbn the scope of the
subject matter. Various changes and modifications to the disclosed embodiments will be
apparent to those skilled in the art. Such changes and modifications, including without
limitation those relating to the chemical structures, substituents, derivatives, intermediates,
syntheses, formulations 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.

6. EXAMPLES
[00174] Certain embodiments of the claimed subject matter are illustrated by the

following non-limiting examples.
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WO 2009/ 017719 PCT/ US2008/ 009142 111. Methyl

3-(2-brono-4-tert-butyl phenyl sul f onam do) t hi ophene- 2-c
waewwonyl7get e (3) [001771 To a cool ed (0C) sol ur¢oHS29D8/009142

mat hyl 3-am not hi ophene- 2-carboxylate (1.84 g¢g; 10.60

1¢ 1: Prépa?Riioty bABI(2-BRYnbMt-ne-H E8IpKenylsulfonsmidoythipphene-2-

caflftxyRY atid S6dilm @t 3);  31. 0 mmol ) in anhydrous
di Cf‘], | or omet hane (60 nM.) was added 2 (3.33 g; 10.6

I)_ portc;“%u,mmsagd Af ter dlsbgHon vvgs,‘,c, ggpb@te t S0,CI
r Mmxtttre—was st @
a,l I y &1Cvied b war pyt o reem t enﬁéelﬂﬁt ure, and }/C[
urther stirred for 16 hoursy, The reaction m xture
was allowed to cool to roomtenperature and washed
wi th aqueous hydrochloric acid (50 nL; 2N). The

conbi ned organi c phases were dried over magnesi um

suI fate, filtered, and concentrate reduced THE. 140°C
Soure { %ayidrl ud gkl o4 B, o1Gh, o sol i d t' on P LB e 15 mn
,dl\ sopr opyt—ether—yiretded—the _ti pHOd {cH@S

el Cofs ol P {387 g).  [0017 teBr Alternati 6ef§7‘”
the crude residue may be purified bysautomated silica
gel chromatography (Biotage(r)) using ethyl
acet at e/ hexanes as the eluant system (0 to 25% v/v
over 400 nL gradient elution). IV.
3- (2-gr, tert-butyl phenyl sul f ogaysi th| ophene- 2-c
ar NZ’%}%I d (4) rjgl_(‘)1791 To a tN of 3 (200.0
W in t—e{—rﬁll-rydrof 5 Ml)cdMea 2.5- 5.0
n cowave react of'*fibe wa dded hqueous ['ithium
hydroxjde (5 nmL; excess; 2M. The rgaction vessel was
subjected to the follow ng mcrowave conditions:
L ZdimmOaG-mre-bﬂtylhdmneSnlfmtaQQ (Ih nut es; Power = 250 W

[O%t i onoﬁé ?(f?fﬁ%é wsg Zjsﬁolr.mon 8?’ ¢ C(e)%: a B' avaﬁgtﬂg? bromo-3-tert-

buty@baiRERd ﬁlQEE Sndothgel)ds ladlh)fdr@ld; diM'llbi‘MetMﬂI(Bﬂ)(DmI_I)fwas added
aqueous drochloric acid gkgand extracted

chmw@mmmch@ét%m&» 239.9 na_rool) ﬁf.‘)PWl% asidpian wisramiRlete, the
reddi38 frgd drd egoﬁ’\éﬁ ddRe Hﬁ%‘oqﬁ?nﬁfélsf%ﬂfo%ve ftb g['agﬁlglg)lr gfgﬂn to room

concentrated un uced pressure to af
tempéraﬁhre diefurthet girredacsyeti ghitu T echction mixtliré wapccmmyhtrated under

ref Lh rgre%gl}r)e/ Ith/lal()jth I380 trrlllf L.ned V%gs e ngl aaqsuegus dgoch? nc a01d (20 mL;
o&?( %n@&)?g&lélrayéf&asbéebxﬂa&heaﬂu |d§1'é!i Boema Mub QPRENEhRh Fesulted in

boxyl1T acid, sodiumsalt (5) 1 To a solution
fom‘latmn(cffa whltqureOpaatenmtblanOh (%O@enbhww addsd(to drssc)lvw&s: precipitate.

Ths o%g%blc g ﬁtzgrij \2&%? ﬂsrﬁﬁq ﬁ-Pé g{{l[?c)én tg((l ]upngeg ég&uce& PLES§HI r‘rmgo yield the title
prbmysmnesbmtsmg) | yophilized to yield the ti tI e
npound as a white solid (54. 42 WO

II %Mpmyﬁmt-MAMmeml ch@@ﬁp(@ 2: Preparation

[0§{7<64 ter tT% ucfol?d QP°C(): ﬁ‘i’l‘d‘r‘% }1&10 } 3;1| %Su 1¢ lalrr}l di cl'sl?roethane (200
mpﬁﬁﬁﬁa&ed%bﬁ]ﬂmﬂsl ﬁénmh%ndél(m)m pns 15720 mnfclP3lowly and portion-wise.

B(OH)2 O ~OS O ~OS SAN\ a)l DI PEA, THE, 0 C\ SN
The reaction was heated at reflux overnight, cooled to room température, and then

concentrated under reduced pressure. The resulting crude brown oil residue was purified by
automated silica gel column chromatography (Biotage®) eluting with ethyl acetate/hexanes
(0 to 15% v/v over 400 mL gradient elution) to give the title product as an off-white solid
(7.60 g)
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Br HCOZCH3 b) BrCH2OCH3, 0 Cto RT I Br “~OCH QzZCH3
Pd(PPh3) 4, CS2CO3, toluene, ethanol, 3 6 H20
wor@povwEve, 140 C, 15 min \QS DNS O S ~S a) Lp@HUI1dp§/009142
140 CR2CH3 HCllayl I / CO2CH3 C, mcrowave, 30 mn
IIOME@hyH=(2-beéhb-4-fehs-Bity iHehflshlfoRdmid ofthi hen@ﬁca:rbe late (3
SRS cS\COZHtKIahm(y) b pheng e poylate ()
06377 g il acoaied Q{)yC) solution of methyl3 -aminothiophene-2- carboxylate (1.84

o A T P S 187 .

31((0@notdhuhhpdroes didhloforddharie (60 nL)rwaxl Jdded 2 K3 85 g; 10 6 mmol)

bokiay ey ATIcB R HOUMES GHRAISIeAD rSAE oM EUN e Stirred at 0°C for 20
mléyt?é,%}?%%llggdg%a & Rangd %oﬁﬁt Higera%ﬁe Sl Rl therNHiPRWSEL 6 hours.

rtion was conpleté the reaction mxture
Theasacsibh mtiethratvad alldweed thGonl toubem, températee andwgshed weth aqueous

B S BELAETRS, S B e ke s
suﬁLétE hﬁl@é'rgdr%ﬁ %Bﬁce(nagfgd %heﬁ@@ud&ﬁﬁﬂ&gu&" tb '91&1@!1 SEIIdW 98)id.

he “or gani C ayer was separ ated, dried over
Tmulgtles from diisopenpy) ethet yielded thearte prodiss s p yelbe solid(3.97 2).

[Omﬁ: 5?t ?te;)S[t?qrflté{Fl?g %%#%%eggi&l%r anygls ng'fedeoy aulflomated silica

ePJEHfr@ﬁiBfo%ﬁi PRRBidt adRg ethyl fetité/Rexanes B Bk BMlant system (0 to 25%
e acetate exaEes (e@?o Z%O/?%V over 400 nL gradi eynt ( ’

viepyari4dAymk gragienbelptiank| ear oil. Trituration from
IVh 35(2-31? R af h 9‘erq %guttilg)ﬁ éyl&l?o:&rn?ﬁgﬁhlo?ﬁleng ZV}Qllrl)gxﬁﬁl defh “)

[0()579!1 ert- bw a/lsoléhmcbf D200 HhgE0.h6 xymst) hyie)rbhjnheﬁxydn@ nil)ina 2.5-
sul. tonam i dol thiophene-2-carboxyl ate

msw@owemeeqtm@waeqqdmuwénm bkebide ity Oxcess: 2M)
Th%l'}@{1 or o v@%glgog%t%cﬂg gP%fo?l%%gﬁ%l)icrgwgve condi 1onsC£%1|n erature =

140%(E,b"fmai=e 15 ﬁﬁﬁuteﬂg’ov@br %ZSﬂrW f £poling on; Absorptlon Very ngh The
trakls(trl hos aIIadlu 0
crie TSGR XU PR ADOWEA IO [0 TOB STt 3 enpigiied by the
ad¥oflof GducdudhydrothRrit @8 t(i 9 B1L AN SxRAGEE dithettyl acetate (3 x 10
nitrogen 43 2009/ 017719 PCT/ US2008/ 009142

mL). The combined organic phases were dried over magnesium sulfate, filtered and
concentrated under reduced pressure to afford a beige solid. The latter was triturated from
diisopropyl ether to yield the title compound as a beige solid (96.0 mg).
V. 3-(2-Bromo-4-tert-butylphenylsulfonamido)thiophene-2-carboxylic acid, sodium salt
)

[00180] To a solution of 4 (93.4 mg; 0.22 mmol) in acetonitrile (2 mL) was added
aqueous sodium hydroxide (2.23 mL; 0.22 mmol; 0.1M). The reaction mixture was frozen

in a dry ice/acetone bath and lyophilized to yield the title compound as a white solid (54.0
mg).
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and subjected to the foll ow ng m crowave conditions:
Tenperature = 140C, Power = 250W Tinme = 15 m nutes;

w@embiomg19On; Absorption Very High. The reacti oPCTiUK1008/@9142
was allowed to cool to roomtenperature and then

Exdiniplé 20Préparafiémuf 3258yl 2nikobigitayl-1e R iEshaniidd)thiophene-2-

calfOARURI) MRbAG R fti(foyaci d (3 x 10 nL; 2N). The organic
| ayer was dried over ~ magnesium sul fate, filtered, and

concentrated under reduced pressure. The resulting B(OH),
dar kO\\S/,@I §esi due was purified by aut%\g»ﬁt Edssilica g

QOg aphy (BPRAdge’¥ ) elutin cl
Y h89<”§'ﬁ’es of OcH,acHR 0% ATV OV Brl'%toc f’ﬁ%‘i ent PA(PPhy),, Cs,COs,
elutign) to yield the title product ag a clear 0i 5o moowme

(200 ng). 111. Methyl 140°C, 15 min
3-(5-tert-butyl-4"-chl orobi phenyl -2-yl sul fonam do)thio
phene- 2-carboxylate (8) [00183] To a solution of 7

(120.0 ~0.24 mmol) in tetrahydrofur (5 m.) was

addeth8 s hydrochloric amd.s?\ 2.4 mol ; o THE 140
21> Th igl,i on mixture was_hgatled Hatcgé_p for akl“ Heay THE 190
O ﬁd“athen adel-l—'ﬁ—%nal agdeous dr ochl ori ¢ agiaooware X

3.0 6N) was aded™and the rea m xt ur e "Cle
furtheyr heated at reflux for 4-5 houwrs. The reaction
m xture was allowed to cool to roomtenperature and
then extracted with ethyl acetate (15 nL). The
organi c | ayer was separated, dried over magnesium
sul f@tg | tered and concentraibed) upeler  reduced

B g%}yleldav\,hltesol' & which was
[ byo,mut onsscd, silic it @optabgr aphy
: [ /hexanes (0 to 20%
v/v ovEr 400 nL gradient el utlon) t&'vyield the title
produét as a white solid (80.0 ng)% 1V.

I. egﬁyiltf' 2;) bt O% brért-%wai}%%ﬁfnkﬁ%jlgg taﬂﬂ)lsﬁ%lﬁphenea-
(0G0 T 028 IR Lo LeS rabydr ol pran 5, gy, 0

dnkb;h’ﬁb*l@ih'ﬂr}é@lﬁlﬁé( (5129 fri3.; B0MLimnRYGRISinhy dvhs tefiRydréfdn @00 mL) was

vessel was subjected to the foll ovmqh%dm crowave

adderh Hibromerg- memewxﬁéhw@& 8 mppehkdeopwiseniAfigr dke addition was
cogﬁ)\i\ﬁé the J%gc%ow 199.8‘& W39 l‘?&led étb%&r f '18 denltxtyse Mo El'tl gJ]%radually warm
&1 action: mxture was a co0
to Tr(ﬁm‘ﬁ edmapertatare @l therd stfrebdkfxar B heursaddnetreamoﬂfmmqmewas diluted with
drochloric acid (15 ni; g extrac ed wit

di@%wme&@@@ 400 k) ﬁn%ash?r_i)wnhrwgteb WRmb)- | Hireorgaie rl@'er was
segé}gg g(ﬁijeéiat{}’ér ﬁﬁ@ﬁ@sFﬁrg ?ﬁl;?_cﬁeﬁp%%d LRAUGRInRLRE HASG rE&hced pressure.

el ge so attér was triturated from
Theti resdmg)mhgem egsidue wasdlidhdriparified bg actompedsilieesgel a
white so .
cheoeaography &r@gﬂge% Hbeovish Fibwbcrraherangt (bioanay)% pep 400 mL
gr&h@xﬁ%‘hﬁr ?E(bﬂ’fd’rld'accl@éi'oﬁ THHte@fbh WonSidxanésldHorl QDth8 Bikle product as
To a sol ution of ng; 0.08 mml) in
a wibigg shidt(6idleg)( 2 nl) was added aqueous sodi um

IIM l{%ﬁégﬁa&r fq,G@E%‘-clﬂa}%@lg%B? %l)glp enyﬁf-t Ilsulfonamldo]

thﬁgﬂeh&%%agagm:(q n a dry icel/acetone bath and

ophilized to yield the title conpound as a white
[0@ Z] d (23A2.5-pf)mL microwave reaction tube was successively charged with 6 (250

mg; 0.54 mmol), 4-chlorophenylboronic acid (126 mg; 0.81 mmol), cesium carbonate (527
mg; 1.62 mmol), tetrakis(triphenylphosphine)palladium(0) (31.2 mg; 0.03 mmol), toluene
(1.3 mL), ethanol (1.3 mL) and water (1.3 mL). The reaction tube was purged with nitrogen
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Exanpl e 3: Preparation of
3-[4-tert-butyl-2-(norpholin-4-yl)phenyl sul fonam dol th

WO opberE19 2- car boxylic acid (12) orso"qgs o, , OPCI/US20DB/609142
Cul, K2C03, L-proline ~ SN ~ Br H CO2CH3 nor phol i ne,

mMct%tﬁhb falldWihk HGMAve Bonditidnk: Cerhperaturéy 140°C; Power =
Li O aq), THF, 140 oC, S, microwave, 15 min N H COzH
258yV; agh> minues; Coolimg 2 Absorption Very High. The reaction mixture was

431 AL B G BB

walhéd @R AgRoLg hs‘dﬂdibbﬂbbib e.cﬂf(3 X (0ALO2NY; The drkaniodhyer was dried over
copper iodide (2.0 ; 0.011 mmol ), potassium
MAEREH B af(ezﬁlt@reﬁgand@oseenﬁa%tﬂd)unéﬁrdreéuceﬁmsﬁSH@ (Bhegespting dark

011%583@% b%nqéég@ ?@%fgegh mﬁﬁgg)apgggltagsggﬁe%mﬁg with

ethyll nt&late/h‘ﬁ@aheh €@ateiD%atv/ O0Er 4oa mL piatifengelntiboyto 3deld chertitle product
and th cooled to roomtenperature, diluted with
as\ﬂé?eéfogz%ooe?‘g}act ed with ethyl acetate (2x). The

IE M&hgﬁﬂ (8 Byl %xtchrm;igslmhgl Y5 K fdn¥inidb)AflbFRUR-2-carboxylate

sat ur sodi u ed over magnesi um
(B8kul fate, and concentrated under reduced pressure. The

108 car geto Erplifier 86 F oy F& o P4 o gt mL) was

ad8éd¥duedtLhir&Meianss (1.2 thit; 2. 2R @I AJ). eTHe l%héﬂdnﬁ‘rﬁ?xtﬁl@ was heated
t%l ve a white solid which was further purifie
a

6o, ammen@ddﬂmaloaqph@wthwr@hmmmn@ BT 4 4N) was added

whi te soI [
gtlfe I‘eflctl gfég er%e tre kx r)45 eny 'Sulhfe 6%%:%0 ﬁl{ﬁue was
allo®etl € €ool 16 afdno&yﬁpeeaml aﬁid (tﬂéh) extt[a@t@d &ith cthylacstateutl 5 oml). The
of (11 (24.7 ng; 0.06, nmol) in tetrah drofuran (5 nL)
orgwualazenswassse@amedmdwememawéwm sul{atfe filigredandsgneentrated under

re@lﬂ:léﬁ gre%sﬁrk & Bi‘é ect by §6l‘ij§kegr’h]ymwh1&Mas &Hﬁied\lﬁfaﬁftdrﬁﬁed silica gel

was s tot ollowng mcro
chomnz(tognaplms (Bﬁmlgp Bradutingewith eMD&etéfeﬂmmaeiﬁ) i 2096 @47, over 400 mL

e osR 1 YIRS il ot 4 SRl @B 1 oom
M. @gﬁe%ﬁlﬁi{@m’68i19+J51@ﬁ’edw-ztzyhﬁ-‘ulﬁﬂﬁmnueﬁhﬁfpheaagf‘&vsoxyhc acid (9)

ochloric acid and extracted wt
[0@184}| acelfaa sol(lt;oxxOfLS) (Zﬁ_O)O m@h@46 ongelyircterhbybefumt © mL) ina 2.5-

5 G R R R r TRk RS bRy s st kS BTiL excess:

2NN dEtie reBétivnerksdl O3S wiljeéted &f the mlcﬁvlhg lnﬂ@roS\leé donditiéns:
Te|n1a;§etr§t1r1re\/\@f4(§°rcl t’Plflrilg t_e3c(l) ;{n%@sdi’cl)vsvgr ! (2)?8/ W; Cooling on; Absorption = Very
High. The crude reaction mixture was allowed to cool to room temperature, acidified by the
addition of aqueous hydrochloric acid (15 mL; 2N), and extracted with ethyl acetate (3 x 10
mL). The organic layers were combined and concentrated under reduced pressure to afford
a beige solid. The latter was triturated from diisopropyl ether to yield the title compound as
a white solid (37.0 mg).

V. 3-(S-tert-Butyl-4'-chlorobiphenyl-2-ylsulfonamido)thiophene-2-carboxylic acid, disodium
salt (10)

[00185] To a solution of 9 (37.0 mg; 0.08 mmol) in acetonitrile (2 mL) was added

aqueous sodium hydroxide (1.64 mL; 0.16 mmol; 0.1M). The reaction mixture was frozen
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ether to yield the title conpound as a beige solid
(24.1 ng). Exanple 4. Preparation of

W@2(05/01 814 - but yl - 4' - (di nmet hyl am no) bi phenyl - 2-PCT/US2008/009142
yIsquonanldo]thlophene 2-carboxylic acid, disodium

in 8@k ice/hBetone B{thd l)%&}lﬁed B yidld the tlﬁEanboudd\Jls o WRiE) $BNd (23.2°
CH3 HCl (aq) Br ° 02CH3 pd(PPh3) 4, CS2CO3, OCH3
mgHE, refl ux tol uene, ethanol, H2O mcrowave, N(CH3)2

Ex rel %r JI -14-tert-hutyl=2- -4—9!) n )ig]thiophene-
%fwﬁ St hureichmarRplst phends by

COZ Na° b) HCO (ey) CH3CN / / / N(CH3)2
N( CH3) 2 014) S16 1. Met hyl =

3-[5- - (di methybcip@ie N- (et ho
pheqy yfsu<moman1dOIEpTDPgﬁgegggcarbo )L? mbcm
[O 8] AB2.5-5.0 nL microwave reaction tupe was

successively charged with 6 (200.0 ng; 0.43 nmol

4- (di et hy? ani no) phenyl boroni ¢ acid (107.0 ng; 0V65
mmol ), cesium carbonate (420.0 ng; 1.29 mol),
tetraki s(triphenyl phosphi ne)pal | adi un{0) (25.0 ;
0.022 mml ), toluene (1.3 ﬁb),o anol (1.3 nL) and

wat ey Li FﬂsmSHfrir_r:)O“CThe reac was purged with
nit ﬁ—d@é%’—ﬁné—!}ubj ecte /’H @Wi Ng m crowave
con?tGens: Tenper at e = 140C] Power = 250W Tine =
15 m nutes; Cooling On; Absor Pon Very High. The
reaction m xture was allowed14o0 cool to room

tenperature and then was diluted wth ethyl acetate

I Me’ilrlr{ﬁ &@Mt-m?{m%wﬁm%ﬁmsmwamhbﬁnioghaﬁé-d -caBbdxylate

e organic |ayers were conbi ned
(1txi ed over nagne5|un1sulfate filtered, and

entr ed under The r
logﬁlﬁr esid %vacﬁﬂﬁﬁ (gaﬁn8§g%§§ ?ﬂ e)élture ? t% I%% 611 mmol),
coppruBaide (2.0 mad; @gnanhmd)Bpata@geﬁ barboﬂatatzm@ mig; OBOemysl) and L-

acet at e/ hexanes (0 5% v/v over gr.adj en

Preling (2ohet 624 .rmaolr)h@meﬂml sulfpadr 4 aklf) &Hd mpmn@él 3.7 mg; 0.157
iyt 3o The rideplFhBlvs pashestsq ot J0CC st i 5124 howrs
andithian ddoleaitb eoem 2emparatnes yilated wifltvatedaridB@trattedawith ethyl acetate
I ut f 150.0 ; 0.30 L) i . .
Crbe HhaRmtEret st s crychiere SIStk paBeRusrgred posina chloride,
Q'd%f ﬂ‘lagrtléﬂmn u1tdMRH cord¥htrattl %nﬂ@ﬁ@@hh&ﬂ prasslird! Che@Ssulting

ea ted 75C for 4 hours, and then additional
ra:tm@k: siltwasipucified by @umadeq dlicn gﬁ_chl@matwsplm@edaga@r) ¢luting with

et]pyg &]cgtate%ﬁlégr?eéglq f u%(ﬁ’{%]gﬂcﬁenz ewgg)xal odgl\a/et: a'Wh f1t|e l’é)éllcfl hlc1‘l was further
purified by preparative HPLC to afford the title compound as an off-white solid (21.8 mg).

I1. 3-[4-tert-Butyl-2-(morpholin-4-yl)phenylsulfonamido]thiophene-2-carboxylic acid (12)
[00187] To a solution of 11 (24.7 mg; 0.06 mmol) in tetrahydrofuran (5 mL) in a 2.5-
5.0 mL microwave reactor tube was added aqueous lithium hydroxide (1 mL; 2M). The
reaction vessel was subjected to the following microwave conditions: Temperature =

140°C; Time = 15 minutes; Power = 250 W; Cooling on; Absorption = Very High. The
crude reaction mixture was allowed to cool to room temperature, acidified by the addition of
aqueous hydrochloric acid (15 mL; 2N), and extracted with ethyl acetate (3 x 10 mL). The

organic phases were combined and dried over magnesium sulfate, filtered, and concentrated
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allowed to cool to roomtenperature and then extracted
wth ethyl acetate (15 nL). The organic phase was
waleioed1over magnesi um sul fate and filtered. ThRCT/US2008/009142
filtrate was concentrated 46 WO 2009/017719
unfée Te 86240 P98 1¢ Affordndifdigd &IdC EtheN4tese Sedsarifiiigled fi®m diisopropyl

resulting white solid residue was purified by

ethgn toyraldabie tide composl aS@dPQﬁﬁ}SOélﬁr(%ﬁé\t"@Ejr aphy

EX%BI qes {' ﬁ}%?? &'8&* 9?5 %ﬁ &hgg IBS 66 to
yigH Pamﬁ Qhigphee ca'r‘ﬂw SF‘F ( ﬂg o frehd
[l 3[5t - But ylI - Bbiy | am no) by phe -2-yl sul

f onam d& {Oh hene 2 c xyI ic aC| 159N 190] To

a soI (50N Q1] koc'gzochs _ HClag
a 70 o QnHan °(1 ntgoppan@ Cfret ha was add&d: refux

aqueous l'ithium hydrouz a%m@Ze m.; 2|\/p The r &9 on

mxture %as heated at**/%8HC for 6 hour®® allowed to
cool to roomtenperature and then concentrat ed under
reduced pressure. The resulting residue was dissolved
in chl or/%jrm (15 nl) and washed t h aqueous

%eh c acid (2 x 10 ni; °%® he conbi ned _ &2 IS

i & Rhased Emes-gri ed §,| m‘sb@;q;l f at Q

: , Wt a d educe CH,EN €S8
y| el d A (d'Hg)ztI e corrpound as a b c8glid (47.2 np).

I&%ﬁm St -diimsTRyrm aoﬁ"-ﬂ-ﬁ?nbbf Seshiiiphe 5}%
tergmidaithigphene2carbayplate (143, 4 ng; 0.10 nmmol) in

[0@%‘] oni tribe. ﬁ@ ﬂhl%%a@g%gtlo@%sw s8@kdiRly charged with 6
hydr oxi de (1.9 0.38 mmol ; O 1M . The reaction

(2% Qmg; 6. m&béédlmmhylanumhewybam@md OHY 0 ange0.65 mmol),

ce %@o&% 2(45€ le 3 %‘% a&%ll'alélsgm Eéjgfg%l%sPﬁne pgpatldlum(O) (25.0

m@ (LGQZ fifdol ) Wlidmeq1 GRHL ), Rthdho @-3 mL) and water (1.3 mL). The reaction
phenyl suI f onam do] t hi ophene- 2 car boxylic acid,

tu%ﬁ wanrlpwaed with nitpegenppdsyiected taghg follppgng micrgwqve gpnditigps:
CR
TR L0 SO R A SRR 1, n e
HigH O The rébotion midtdreQvas-dllowed t&cool@o Sodrﬁ)cberﬂﬁerhtu& arﬂ, then-ilwhs diluted

wﬁé@hwl a aNMIéWTHF d WH%CE)N%%%W C@Lg@% acl sz E’%mL' 2N).

Tl&%r%&ué—latyg@t\pé{'e combined and dried over mafnesmm sulfate ﬁltered and
tert-butyl -N (net hoxynet hyl) (pyrim di n-5- ph

coacwitlgtddﬂmdamedoc}ed pressure. The crude dark oil residue was puntyed by automated

silica gel column chromatography (Biotage®) eluting with ethyl acetate/hexanes (0 to 25%
v/v over 400 mL gradient elution) to give the title product as an off-white foam (157 mg).
I1. Methy! 3-[5-tert-butyl-4’-(dimethylamino)biphenyl-2-ylsulfonamido]thiophene-2-
carboxylate (14)

[00189] To a solution of 13 (150.0 mg; 0.30 mmol) in tetrahydrofuran (6 mL) was
added aqueous hydrochloric acid (1.0 mL; 2.0 mmol; 2N). The reaction mixture was heated
at 75°C for 4 hours, and then additional aqueous hydrochloric acid (3.0 mL; 6N) was added
and the reaction mixture further heated at reflux for 4-5 hours. The reaction mixture was
allowed to cool to room temperature and then extracted with ethyl acetate (15 mL). The

organic phase was dried over magnesium sulfate and filtered. The filtrate was concentrated
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t hi ophene- 2- carboxyl ate (17) [00192] A 2.5-5.0 nL
m crowave reaction tube was successively charged with
W®200020019 ng; 0.43 mol ), pyrim di ne-5-bor oni BCEHUB08/009142
(80.0 ng; 0.645 mmol), cesium carbonate (420.0 ny;
m&er%&ud@ﬁ%éssu&%hﬂ&lkd ’bllfih hdite selhd fdgitiug eya3 plutifidd bﬂaﬁt)omated
(25 ng; 0.022 mmuol), tol (1.3 m et hanol (1.3
sﬂr@)gehmummcmonqaiogam» (Blmgg%@aamgo\ﬁltb eibyl acetajgrhexanes (0 to 30%
1 QAT 71
v/ et 409 o %r&d% ABRPOI e tilBRoRU BELcithI Nl (50.9 me).

fogen a oW ng m crowa

IIE GKIGI-thmB\&yl 4’Taimﬁugtwmen@bmﬁyl-?@wmfonamhﬁpme:z-
15 m nutes; Cooling On; Absorption Very High. The

carhoxylic #6113 ure was al | owed to cool to room

er at u
[0? L) gfrc?ga % erlt;gfv]\} aqugoﬁgﬁ“ﬁ’% hm%or | }%:dram ﬂlemL) and
méithartoll (1 @) was 'Eﬂd!ed)acgmnuschﬂhame hydvagidd(2 ed_;@M). The reaction mixture
gne i um filt red and . concentrat ed under
wasditaed §J§(EJ 6 opis. allwed i Say o Bom tegterpiwre,gad then
xfa{eﬁqm@!r ﬁHﬁ&HﬁJr@Quﬁ:‘ ITHege AflintR5MNB was dlss?lved in chloroform (15

cOﬁﬁel:dct)rrat ography (Biotage(r)) ef{mill ng with ethy
mbratdawvashbé mﬁn@uémlstlwdwmmcwcui/@rx K mLyi2N)gThdcembined organic
h?%‘%t\%??ﬁéygg P ér\fl%ﬁgtngg}}utnl stullfgtep{iﬁeregtan Sco%cecnltr%%d undler reduced
pré’ss{uéﬁ §idld Hettitle-cdndgovihd Hs dbfovar sdh)dr(he Mthgpl f onam do] th
hene- 2- carboxyl ate Lt‘&gmgs To a sol ution of

IV1$ [éaevthtrtgl-4’e(d1methvdan)nnq) nyk-ylsalfgnamiddtiipphenes2-

ueaus ;hvdro ric acid (5.0 nL; 10.0 mmol ;
caaﬁﬂxyq'fﬁg deglsofil %mh saﬁgk re was heated at 75C for 4

[0S, arnTh 4 bslotiewef 13 (mad m@gl0.e 0 uEmbly o @d&ﬂxﬁﬁi’l@(mw was added
added and the reaction m xtur

"
s s o b 8 T, S Tk gy fozen in

;
o By AR 031 APRARRASL Y1 B0 s
(408gmg) c | ayer was separated, dried over nagnesium
sulfate filtered d canecen rated, er reduced
ar & reﬂ*ﬂé"?%@ﬁl"'ag 5 '&ﬂ’yeré?"‘HPT was pur.ified
eRy, lSBW&'!%'dé’ﬂﬂ’i"&l“gé‘r '“H&P&lﬁ'# idtisediymsyalke (20)
(B| otage(r)) el utlng Wit h sty acetatg/tae es (0 to
30% v/ v Qe 400 ni d‘t ient elutio 12} e the
titIe odWc t(%% 64. k coMe  _ HCley
[ A-4re ut yl - Zd(iegyﬁgﬁsdl n-5Jyl)p eﬁywsulfonaTﬁFdeﬂux
o]th ophene 2-car boxyhzbcmcawed (19) [00194] To a
solution &6f 18 (62.0 Mf*®™4 mmol) in t@trahydrof uran
(1 nm) and nethanol (1 nL) was added aqueous sodi um
hydroxide (2 nL; 2M. The reaction m xture was heated

at 75 80§for 6 hours, aIIovvedoto ol to room 00 [

t SRDAS and then conce fedyhder reduced NJ:(S
psu e, chwe PEENke g res S cdinsSRloNed LN Na® CoyNet
hT orpf §rm (15 mérb—a'nn‘ Ashéd Wi i'h aqueggs, - )
hydroc#l oric acid“t2 x 10 nL; 2Ny. The organic phase N
was dried over magnesi um suI fate, filtered, and 20
. AVA| .
L SRR ERER ST i\ b oo
th&rp[héné-erdarBout)uhteZ(iv]oyri m di n-5-yl ) phenyl sul f onam do]th

hene- 2- %ar boxylic acid, disodiumsalt (20)
[001 2] 5-5.0 mL microwave reaction tube was successivély charged with 6

(200.0 mg; 0.43 mmol), pyrimidine-5-boronic acid (80.0 mg; 0.645 mmol), cesium

carbonate (420.0 mg; 1.297 mmol), tetrakis(triphenylphosphine)palladium(0) (25.0 mg;
0.022 mmol), toluene (1.3 mL), ethanol (1.3 mL) and water (1.3 mL). The reaction tube
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[00195] To a solution of 19 (50.8 ng; 0.12 mml) in
acetonitrile (2 nL) was added aqueous sodi um
woyapoxizde (2.4 ni; 0.24 mol; 0.1 M. The reakCT/082008/009142
m xture was frozen in a dry ice/acetone bath and
was papded wiaesitrogery il shbjdeeeditd thecfolloWpimitréwave snditdns:
solid (48.0 ). 48 WD 2009/ 017719 PCT/ US2008/ 009142
Teg;pgrp@pr@ 5H0CBewen T gﬂ)\b’g Time = 15 minutes; Cooling On; Absorption Very

o NS USROS b s s e
wﬁBk(th?l@cetaMS imILMndGldshed Bith aﬁxfétbus 2gtidchlosicaerM8 x 1GMmL; 2N).

OCH 02CH3 THE, refl ux 30 n 3621 O
Tha)orgmkaaa) wasydgred Qujer magresygm s e, imtesech a@as@srenfrstegupder

reduSed pRRSIE - The Sl SlanEER IR R xﬁ% pfed By ddtédibl STBEDEL column

chibridoghplor Bidiapeteliningpithethykadetay/hetangs (009 shdvend00 mL
e
1Lk B8V i ll‘lﬁhg 5- héd@ls%lf%ngnﬁdatmphened-

m cr ve reactor t'ube was ed copper (1) chloride
catmygatfrgw)o 91 nmol). The react| on m xture was

OECL AP 5ot LU S SR P s

ad B RbLPRY drodHilEie actdd €5.0 HEAA0IRANBIXINY. ETHASadionGHikElre was
to cool to roomtenperature and then was diluted wth

heatefipt 75°%ckor 4theursi ndibpn additigeal haueansthydepghlosigecid (3.0 mL; 6N) was
I T C

UL ELoF i o749 L o i
wasilioart tatssl to rube tehgduned and QlSﬁinQracteﬂfh:ﬁtH ahyil ztceuag: (15 mL).

yel l ow oil residue was purified by aut d sili

Thgeargang layer Wéih?e@ﬁ’ﬁ‘f ﬁ%ﬁfﬂ?"ﬁf mragngjuy sy fate, tej{t?rﬁa %dtqencentrated

v,

ung% 4 Ihlé(%tﬁ% t | Oﬁ;f@r}gs%ltir\% érgdgjﬁg/%rréﬂé\{v y ﬁ%ig%p?{%tomated silica gel
columenuchiroshatcigraphgf(Bidtage ™ ¢ Elming @iith eghlydelcetbe/helxmh&s (0 to 30% v/v over

b 2Ea B sEORL ot oy igh KL s HEERH Bhene. 2-
IIE QLP%MLMSl-Q%B}rnd|Qm§ é']) E@nyglsﬂﬁidﬂdll‘aﬁltﬁfop%lsné-a%rgoxyllc acid

i n tetrahydrofuran (
(lﬁhueous hydrochl oric acid (3.38 rrL 6. 76 mmol ;

b s LR F R RS 8 athp Pl de F%%amn_lm and

mé&hinoM B mI9detR Gdasdladuebud Saairh QQdmxideL(Q énl .aNTheThdeaétish mixture
at reflux for 4-5 hours. The reaction m xture was

was heggd @t 738075 ffor housy rllowae & eaql e rogwy tamperatuserand dhey
coﬁ%&%aﬁ%d%deﬁl%?é%dﬁnés}ﬁ&%hg Sr;er%}l?rtlug%%?ﬂlug &a?ﬁgs%l‘yg% in %hAoroform (15
mEpaiwashat edth agudeus Hyderohbaticpceb@ux €0 tl; PNl d'ha owgunicephase was

solid which was purified by autonmated silic
dried over magnesium sul?ate ff Itered, and concentratec‘fI under rec?ucgg pressure to yield the

title compound as a white oil (68.0 mg).

IV. 3-[4-tert-Butyl-2-(pyrimidin-5-yl)phenylsulfonamido]thiophene-2-carboxylic acid,
disodium salt (20)

[00195] To a solution of 19 (50.8 mg; 0.12 mmol) in acetonitrile (2 mL) was added
aqueous sodium hydroxide (2.4 mL; 0.24 mmol; 0.1M). The reaction mixture was frozen in
a dry ice/acetone bath and lyophilized to yield the title compound as a white solid (48.0
mg).
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chromat ogr aphy (Bi otage(r)) eluting with ethyl
acet ate/ hexanes (0 to 25% v/v over 400 nL gradi ent
webwviooimoto yield the title as an of f-white sPCT/USIAB8®I142

ng) .
Exaniplé 6¢ Prépiratibnlof B-(4-re/ BuitplP22Rlorephémytsulfonajdids miophene-2-
e-2-carboxylic_ acid (23) 49 WO 2009/017719
capigoyylic Agish dingdium salt @981 To a sol ution of 22 (272.0

ng; O. 730ngo in tetrahydrofuran (8 nj,) a met hanol

(Tﬁ m_) dhaqueoy@,)cl bikeni u(rjn h%/ 8 g fﬁ mﬁ_ 2N,
e_rg i an —was—heated a colcH

ho al P’g\v@&d3 %éoycoo S eih GOM t emperat Gr é’cﬁn{j then "

concentratsed under reduced pressure. Theiresulting

resi due was dissolved in chloroform (15 niL) and

washed wi th aqueous hydrochloric acid (2 x 10 nL; 2N).

The organi ¢ phase was dried over nagnesi um sul fate,

fil texg,,@d nd comegptwrat ed undeor dlsced pressure t 8P s

ﬁgat i t L eCHeisdtind -@ t sol_ﬁiﬂ’_@ais” 7 N
@ m CO2CH3  b) HCl(aq) Wm COH  CH,CN - Na* COyNa*
phene- 2-

-(4- tert But yl - 2- chl or ophenyl suI fonam do)thio
car boxyl ic acid, disodium salt 2(324) [001991 To a
L Mﬂtlij;'ll R- %10?&4(:2,%&!11&* (nfbtﬁé’xymah)'l)pﬂeli:}(lﬁllﬁﬁlahﬁdb]@hlophene-z-
mM.) was added aqueous sodi um hydroxide (12.67 nL;
calbml?ﬁ?@l) 0.1 M. The reactl on nixture was frozen in
yiIc y
ORI LoohEESHIEn 8 B 0P 6% Ao o
mEX@ang2.6-500 miPr mhﬂm&hﬂrem%abr tube was added copper(I) chloride (89.9 mg; 0.91
4-tert-butyl-2-styrylp am do).t hi ophene- 2-

m@af)b J>b§|r1=49nae RiXtugg wad mm?%%ﬂy ot 9 Os(lmcroyave eondigiqns:

Ry A 5 20 SRR -,

reajtionomauee was AUewe] toldpolriarodm tempe@ture @d tEhOVS diluted \@ith ethyl

SAN (ﬁg@k)’\!ﬁﬂ*‘&%ﬁlwu E@Eescﬁg hwggocggcm C’?@%@Rﬁl %ﬁlgg Thle organic

la?ez wi dhied I%?ftﬁrexhﬁ‘llagnesmm sulfate, filtered, and concentrated under reduced pressure.
3-[4-tert-buty] - nmet hoxyrreth [)-2- sé}% }C/) phenyl sul f on
A

Therresidtingyd]sivenid r@l t@awmwlfr@dé)y(agg)mat ongi cplugig, 0
ch‘;\?r{l%goérragﬂal@lo a%% telu ing wptﬁ e¥i’1a‘T aé‘éﬁ&%ﬁ%)% (¥ tocfg% %av over 550 mL

gradient elution) to give a clear oil. Overnight vacuum drying of this clear oil gave the title

product as a white solid (247 mg).

I1. Methyl 3-(2-chloro-4-tert-butylphenylsulfonamido)thiophene-2-carboxylate (22)
[00197] To a solution of 21 (292.0 mg; 0.68 mmol) in tetrahydrofuran (5 mL) was
added aqueous hydrochloric acid (3.38 mL; 6.76 mmol; 2N). The reaction mixture was
heated at 75°C for 4 hours, and then additional aqueous hydrochloric acid (3.0 mL; 6N) was
added and the reaction mixture further heated at reflux for 4-5 hours. The reaction mixture
was allowed to cool to room temperature and then extracted with ethyl acetate (15 mL).
The organic layer was separated, dried over magnesium sulfate, filtered and concentrated
under reduced pressure to yield a white solid which was purified by automated silica gel
chromatography (Biotage®) eluting with ethyl acetate/hexanes (0 to 25% v/v over 400 mL
gradient elution) to yield the title as an off-white solid (180 mg).

II1. 3-(4-tert-Butyl-2-chlorophenylsulfonamido)thiophene-2-carboxylic acid (23)
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(200.0 ng; 0.43 mmol ), trans-2-phenylvinyl boronic acid
(96.0 ng; 0.65 mmol ), cesium carbonate (420.0 ny;
wa2@9onmmd ), tetrakis(triphenyl phosphi ne)pal | aRECTIE$DPS/009142
(25.0 ng; 0.022 mmol ), toluene (1.3 nL), ethanol (1.3
[00198] and Vet £doltionSofH2) (277 Deng; €073 m@idl) mhetrahaﬂﬁommhqe ¢hL) and
with nitrogen and subjectedtothefollovvl m crowave .
meghangl 2 Bhe Wasréﬁ%féiraauew shiympleydrewde (4 mio Sy Theggaction mixture

was %egf%:&] U f$ 80@?& '6% P&Q&P {oPddoP R ngny ten-{?'e&tﬁlre 108 then
reaction m xture é.|a owed to COOIi room
coficenprated unde ram&edmsms Ttk resubtthg resitiie ehbgissadeat imtchloroform (15

d hed h d
i gvashig With G BOSRORPRE G N A Dbe P D00 ThoorEpE phase was
dn?? 908 tfia rf%¥%g1 Wagid ﬁ'lt@fédo%rﬁ‘f comREER MR HARE& pr pressure to yield the

tere concéntrated under reduced press
t1tl$l¢enmoumthas:kawh1te)sd>hd(e2§7ah® was purified by automat ed

ica chr ogra ota e) el utin
IVmi?t(ﬂ-f@f%W'a@éF@gv 36"&5)‘@& SE5puioylip afid. disodium
rml ent elution) to gi ve the title product as a white
soI|d(134 ng). 1. Methy

[06L99%- t er tTausajition ef 33 (28 %ﬁemgfl (63 moradhindasptonittfsHd A enld) was added

aqﬁggor l:s)gx %ﬂx@%( @72 rgﬁy b §§ lﬁ btig\dmﬁ%éé Ehogll Slé(aul'e was frozen

in adBeRYAcOBAE B lafd Lyophilized (Byieldthe tille cOmpBRAd as2eﬁi) off-Thte solid
reaction m xture was heated at 75C for 4 hours, and

(24%w@g)-addi ti onal aqueous hydrochloric acid (3.0 nL; 6N)
Ex4fiple ﬁdﬁ?&»aiﬂg of B 3! éﬁf} ARy %‘t&g\{r]lﬁhgéglgﬂ%n%ﬁ{)ﬁﬂlo?)thene-Z-
caﬁtl"fxd’\%@dci o d5g8iump salt § t mer ature and then extracted

with ethyl acetate (15 The organic | ayer was

separ atoedg d ed over gneS| um sul f at eo\\,é ered and

conc under uced pr essure iy an HCl(aq)
:%D’g&d %QWEIUG VWPBM)4‘6@&) purl fi.ed B é{ék&%lﬂf’ed THF, reflux

i ca gel omat ogr;dy??gm@l ot age(lr)) uting wth

et hyl acet at e/ hexanes + H5@in30% v/ v ove 5
gradient elution) to yield the title produ
white solid (60.9 ng).
3- (4 tert-Butyl-2-styryl phenyl sul fonani do)t hi ophen
I|c aci d (r27) [ 002022 [Tosa sol ution of 2@

13 [ tet O SbH {1
f‘ﬂ?c'ﬁ’L MLl esos raiaﬂmi;g oi~

.
e-2-

Na‘ COZ Na*

l\')c -E,?

t enperature and
t hen 26concentrat ed under reduced pressure. The

L S B SEE S ARy one

carbd l{,ﬁaqzs)rganl c phase was dried over magnesi um
sull‘?y filtered, and concentrated under reduce

1092004 5 ur e A 855 -8inal MHerowaye FeacHomiMDE RS SYCCESHMELY éh%rap‘il With 6

(2@& ﬁ R?% oA rg!nt\%)r tr, ns— - ?)élemxyqoror}uf‘ g%lg 96 O)rrt1%006p5hrgﬁnol)2 cesium
caﬂﬁhbl@(ﬂ@ 6 nfg; IICBO rdnﬁ)d))(j telmai(lsetﬂbher(yﬂﬂl)osi)lﬁﬁé’)(ﬂaﬂad'fmn@) (25.0 mg;
sol uti 0 nu;

0.0d42) mpey), (1 «éq‘{}{g}g @glagglo(,l L}rﬁl ) aql%yllp{q]:é a)((: tngI?):fnt_ hlelggégélon tube
wifBrgedlyith g‘?‘%’ﬁ find FREL A oThet oS M mICb AL criths:

Tempekzﬁunem‘rbﬁlfffid Pasen=200We Tk iFdl Y fbhufes; €gdling On; Absorption Very

High. The reaction mixture was allowed to cool to room temperature and then was diluted

with ethyl acetate (15 mL) and washed with aqueous hydrochloric acid (3 x 10 mL; 2N).
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51 WD 2009/ 017719 PCT/ US2008/ 009142 Exanpl e 8:
Preparati on of

w@2qover17adut yl - 2- met hoxyphenyl sul f onam do) t hi optiENg2088/009142
carboxylic acid, disodiumsalt (34) \ a) NaH, DV \

Th@@»ggdnl&lhy@fﬁascﬂﬂe@fmﬂnﬁgﬁﬂsﬁuﬂGllllﬂaté}ﬂilté)'ed‘ﬁld €&stdentrated under
CH2Cl2, 0 Cto RT * OCH3 29 30 NH2 / \ COCHO..,0S

redyipedbpyessurgyCEhe grude darkjloresidpe wasspwyifted byautomeiag sibisa gel column

ol 53 e i S YRR T oo

grddlémlbhﬁ&)'to@rlve lheﬁmd ptoducl ad\awhit8 sdlid B13434g). 1.
- But yl - 3- net hoxybenzene (29), 1002041 T

IL3Wr ] 3uirtar S ipheraHIfoTasmigo hiopheng drsasboxylate (26)
[0d\id31 di WJW%JI&E&PJ@%‘Q(G@&@ ﬁﬁ:ﬂgﬁpﬁ LEIRAFF TS mL) was

r nitrogen was a (2.0 g; 49.92
addedodqueoushiey dredddricoavid{ 8@ urle lﬁ/é)smstoil r?rNa)d Ete rcan(mwn mixture was

t enpe e for 10 1 nu and then than
nested RO Efor fpyrovend Gemanditafl anucis hy oGP Agghfo § s 6N) was
add&IBRRE i%’a@n@ﬁ/ ﬁﬁﬂh&hﬁmh&r}%afeﬁ%? HfRIx fot 21151415(i€1r5\/\/al3he reaction mixture
guenched with water and aqueous hydrochloric acid

wa@ zupwadwb eool tcamoadtempteratme tapfl theneaxsnaeted With ethyhisicetet (15 mL).

ani. c. phases wer eSS|veI mash
R e Slo S Aty SRR O ERP LT e G A concentrated
unH&Q@@@deH Bré&suhre ad fiel@ilofanbé 61l esbidubRehith Wak Etu@ﬁwsy automated
concentrated under redyced pressure and e resultin

siliep lgg]eclu'@@p@ggaphﬁgBmgag gl@tl@g, W&t@teébﬁdtaégatg{hep(@@ség to 30% v/v over

B Bt R

e Bu(mzeﬂ;Butypz-meﬂyrbltehgzlsmfbhmm«gmicphm-acaibmylio@éid 27
N T LR T P e T
gk it 4l 0 A g v

wasthehted dr 3p80Ye for Aidues, aHdded tmmqlvasrawnwhﬂiee&tum faad then
irred at or .an addi ti on

coﬁ?e%%%@g \Agrsrpawgg qrgssgqﬁaglﬁgfrpg}ﬂmw ye m%ﬁ%a in chloroform (15
ml pAHAsKA&hed SiRduésiisti@fochloricr Rl @41 MhARDN) TT8e organic phase was

drlreg %S/grl r?lggnesmm sulfate, filtered, and concentrated under reduced pressure to yield the
title compound as a white solid (59.2 mg).

IV. 3-(4-tert-Butyl-2-styrylphenylsulfonamido)thiophene-2-carboxylic acid, disodium
salt (28)

[00203] To a solution of 27 (57.0 mg; 0.13 mmol) in acetonitrile (2 mL) was added
aqueous sodium hydroxide (2.5 mL; 0.25 mmol; 0.1M). The reaction mixture was frozen in

a dry ice/acetone bath and lyophilized to yield the title compound as a white solid (60.6
mg).
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m xture was concentrated under reduced pressure to

about 500 nL and washed with aqueous hydrochloric
w@eid/o(2® nmi; 20N). The organic |ayer was sepaPCI/Es20881009142

dri ed over nmagnesium sulfate which resulted in
ExaipTe 8t PRepiiratiolVor Brepi-Baiyb2tiatthoxiph dinlfonatfide)thiopBene-2-
cam&m%’cﬂilﬁ?s%alfﬂéit)m%/ 009142 was added to

di ssol ve the preci pitate. The organic sol ution was

fi ftred aneNevAYENt rat e nder red%e;,gm}onma&ssure t SOsH
XL E\ he tlﬁﬂé—oenpou?g@i% ur pl H w@[
. 4- 2t;)ert BHEY| - 2- net xybenzcgne Ig"s'% foéﬁtf} chl offi de o
(31) [00206] To cooled (0@ solution of 30 (12.0g; 30

49. 12 mol ) in dichloroethane (200 nlL) was added
phosphorus pentachl oride (20.5g; 98.24 mmol) slowy

and portion-wise. After additiomswas conplete, the
reacti on was heated at refl ux ernight, cooled to

gaper at ure, _andojchen co pbycat ed under edy%@
M res ng crude—es+due~ was pur edey Eo,cH
bHEfomat ed si I i C ohurm chr Bvatgr aphy OCH3 *

(Biotage(r)) eluting with ethyl acetate/hexanes (Q,to
50% v/v over 400 nL gradient elution) to give the
title product as a dark solid (8.45 g; 65%yield).

V. Met hyl

3 4-tert-butyl - henyl sul f onam do) t hi oghene=
AepdRyl at e (32) Z@) To a gddition of 31 (84

) and yIH &1, not hr o] :g-ren - 2- at ey .t

('%C""B’O g; 35.3 ) OfHty tetrahydroFlTran (18 )Oaltiaa 2

roomtenperature was,, added sodi um hydride (1.5 954
38.59 mmol; 60% mineral oil). The reaction m xture was

1. $izkrt Bty PR3- ni@ﬂﬂi)tlﬁﬁ'@@f@(tzg)'e under nitrogen for 16
hours (an _addi tional equival ent of sodium hydride was

002\ d t o brapelutien af 3-1ar&buyirheneldadt §:534-48&mgiel) in N N-
dlﬁgﬁ%ﬁgﬁldegygé m?) af %Hg%ﬂ%nue%ﬂgertrhgg%%&c@gd sodium

wat er and aqueous ric acl
hydritle 620 gd49v92 l’nmdslblyﬂ“he saetiart mxtﬂeavmsmmhiedadrqnmgwnperature for 10

i o, AP TARET (5t : DO EHel) s e e R ot room

temp J:rfaﬁfr@ ovéi'ﬂiéhf ithd R&bn hiureivids' RbfcheBWitERRCEMd é’c{u%gus

un er reduced pressure and the resulting crude residue
hydmchtcaicemldj@N)ranétehyactedawahaﬂed adqategter dbekoinhmed organic phases were

LS5 el S S S S B g v

magebitim( é’!}lﬁf’e @nd fiNered. The filtrate was concentrated under reduced pressure and
3-(4-tert- Butyl 2- met hoxyphenyl sul f onam do) t hi ophene- 2

the resritiog prude radifee yagpurifl tomated sdish gel ¢riupn chrpmatography

Bl o g Sty S ok R ATREE 0 70 ot Bo8tiy cution)

tolyieldﬂMtltleTlfteddcﬁa@hlcmmﬂ((ﬁ wWe). was heated at 75-80C
6_hours, allowed to cool to roomtenperature and
II-t %W-Beaﬂc%m%ﬂ!@&eemwlf@ua agid (éo)es sure. The

[t
100253 ok ER0GIEE (128 sEhufof ol 96 (& T B REGHRAAT) Impnyiols
dlﬂﬂbroniﬂﬂmner(mmu‘u) MaaaédMloxdsulﬁﬂn@a(ed (3regniesisied mmol) dropwise.
ul f nd concentr at ed

fllter nder reduced )
A ?rééaﬁwg W& SR ?}eqtﬁ%waﬂlw }yawﬂﬁslmz) gsf%bawﬁjﬁ%m%ﬁ? ginutes,
1688 tdBraduall t t tirred ht. The reacti
allopes 10'§radually wamm (o room temperatyre and further stired overpight, The reaction
migtife @ lsongenirated ainder red!mcsdqblrcsmab abg84P0 mL and washed with
aqueous hydrochloric acid (20 mL; 20N). The organic layer was separated and dried over

magnesium sulfate which resulted in formation of a white precipitate. Methanol (200 mL)
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[00209] To a solution of 33 (188.0 ng; 0.51 nmol) in
acetonitrile (10 nL.) was added aqueous sodi um

wogapoxizde (10.2 mi; 1.01 nmol; 0.1 M. The r eBCT/U8I008/009142
m xture was frozen 53 WD 2009/017719

was @A UISH0RRARL Brecipitate. AThE drgf:ﬁ{i@ﬁ‘(ﬁﬁmﬁwbﬁﬁheraﬂl dnd concentrated
| yophilized to yield the title conpound_ as a [

und@y reduqed ppessygg)to y%&bmtéle@onmowéa%@ puplggolid (12 07 .

e 4l t&[?%&ho@l{%ﬁge&gﬁ’g %ﬁ{@@?@@o)thl ophene- 2

car bo I'c acl |sod|ums 0SO ,ps

[08206p S: H By éddb<d ®°Cp§blamﬁl of JIE((HZKOgl 4RI th)l} in dleﬁlkiﬁoethane (200
COZCH3 b) BBr3, 0 Cto OH COZH CH3CN E\Ia Na
mBpwagadsled phosphorus pentachlonde (20.5g; 98.24 mmol) slowly and portion-wise.

Afey b S cBH Rl ok AR BTN AN SRl FOVIEN® room

terapérature) And thed2oaSMiraG:dnapdeOredBcentrppgsuren The resultmg crude residue
di chl_or, %mat hane

waspUsSe Py astowtﬂslf’m P SHaF P B BIR g o] St with ethyl
acSthlefHeREn A0 950 NSV BlrARGnL %rﬁ'ié}ﬁ‘ BRkioY) WAgi0R tHe diRPPduct as a

tenperature. After stirring hours at” room
datlesmier(8t4drg 65Yhgeldeact i on ni xture was cooled to OC

R B i bR mamoe bhendry bt af o heS zesaphgrtate G2

[08207} WatRJ a séliditoPYE(S. 4@9@235%@1@ lah@bhfethyll Bldngihemhiophene-2-
and concentrated under reduced pressure. The crude

carl@wm?e@@sg,rﬁ 38 mywiMadetrahydiodanag (160 mb) abiegmigsiperture was
o RSOOSR AL TG R e v

stigred dt ﬁi@ﬁh teﬁ?pbfa’&ﬁ"e eeldyv diftogdnl for 06 oA ((ﬁ'xéddlfi'(h&l equjadlent of sodium

extracts were conbined, dried over magnesiumsulfate
hydpde wag found ie be sresspary éﬁ dHve rraion tedaeeenitle leypkof cr’ﬁwlenon)

4SS U558 LR, BSOS 4ol v

acatﬁ&t él_ﬂie/cbmbdmdsorgmﬂc phnsafm w;epenu:g]nrmlyrﬁasﬂm(&iﬁmwaérfandchqueous
the tit].e coppou a_ whi

sefupaied podirm Rl S PR g e s BTHIS) « P vas

coﬁce%‘tx‘&fférdtiﬁ?&&l fefu 7;Qessuﬁer dndqnd fé'ihl%ﬁ? tcrdd%@%snﬁ&p@&sl&ké}pl(l%m ethyl

sol ution of 35 ny; in acetonitril
acetale. Wehe residian pmqmé@ﬁqsvagd'dtemd anddribiatge fios diethyl etbestd yield the

i mingtd att bR bR S CTSBER 1 2ed to yield the -

V13- (Lm&aﬂg@mﬂeﬁﬁyx@pmym1ﬁmahﬁd6)mﬁ.pﬂeﬂe-2-cﬁxmﬂglhe atfll (33)
(0830811 or t T gtion o3 @Hoey0-6Lmmsihin tgspiumrofmerds L) and
iR bl G5 Ry b Penih bvditlaqrho W AR fh edlion mire
wds he@ted at R5-80HC¢rafhours, allowed to cool to room temperature and then
concentrated under reduced pressure. The resulting residue was dissolved in chloroform (15
mL) and washed with aqueous hydrochloric acid (2 x 10 mL; 2N). The organic phase was
dried over magnesium sulfate, filtered, and concentrated under reduced pressure to yield the
title compound as a white solid (188 mg).

VL. 3-(4-tert-Butyl-2-methoxyphenylsulfonamido)thiophene-2-carboxylic acid,
disodium salt (34)

[00209] To a solution of 33 (188.0 mg; 0.51 mmol) in acetonitrile (10 mL) was added

aqueous sodium hydroxide (10.2 mL; 1.01 mmol; 0.1M). The reaction mixture was frozen
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Br OCH QZCH3 microwave, 165 C, CN OCH 02CH3 THF,
reflux 3 10 mn 36 37 0'o O-) ' a) Li THF ONS S
WGE2NIAITHBOH30H775 C ~ S. N ; NaHCG3I Bv ~ S. N-PCT/UB2008/009142
CQzCH3 b) HCI(aq) | CN COZH CH3CN I CNN a° COZ Na' 38
in §8r}4ﬁe/kcet5@é bath and lyophilized to yield the title compound as a white solid (202
3-[4-tert-butyl-2-cyano- N- (et hoxynet hyl ) phenyl sul f ona
mg)i do]thl ophene 2- carboxylate (37) [00212] To a
Ex3 %lw tl(g ﬁ?-%%—ter( i%m@h%d}o%sgl%qwﬁamldo)thlophene-2-
xﬁ? gﬁé‘\‘l‘éﬁ 3hc cyanide (182.8 my: 1.55
molg, & tet rakl s(tri phenyl p&ogp e) pal I adi un{0) o, e
064)0mmlo he wa ubeNaftls) pur ’QS
ﬁ Ftr@ggﬁ amdrssedawact Pi'e fcedHl owiyoy mi eNa CO7Na*
r

eactl oh condi ti ons: Powe = 2 |E)W Time = 10 minut eSONa

Tenperhture = 165C, Cool i ng On;3¥Absorpti on Hi gh. The 36

L g8 Rl e G2t 09

[062113 ) drela vedéad°0) télutoneDIs (30Pdr mgh(l) @8 mmel§ irddi¢Bloromethane

 Autghinuiden bpmrdrbiamite 832 ki LombbAtPt Gy dgpetion mixture
st%ﬁP?& Gt (HCCiRH rclﬂowe&_ g)e | @@cﬂ'll Ldih €36k BSPerdture. "ASter stirring 4

purified by automate Ilca gel col um chr omat ogr aphy
ho(1Bi ab raxge temperatiure, thegeadtion mixhyt was eodeéﬁm@%hmm cBwlp quenched

w1fh0% élla%?lov tlhg]g ilgtewg’n' ﬁgllﬁnt ¢l Ut n#ﬁ?mcll Iere K\@g% %Y)a}?hed with
we?teréén&@wer %’dg)ﬁksﬁm‘%ﬁﬁﬁ& HR&)&B ahd E&{b@mrﬁtea thi@RbeRed Brédsure. The
ar boxyl at e 8) 00213] To a solution of 37 (340.0

cryds; reed@@wnml c}lssqluquemrdaeﬁ!;ndre&m eaé waslsednwith agueous spetiem hydromde

R S BT P Ol s
extrier8d agitli chic?ofrmague olige diyakio ekdravtd wegtothbimed) dritd ovaX)

was added and the reaction m xture further heated é
m%gélﬁﬁleﬁl Fubates filiered and conpentratedandghredhsad pressiegs The crude residue

wad ]Jugl it rl]) %ug)éﬁgitt%c% gh%é)gépc[)ﬁl%?ﬂﬁg) g?ﬁwﬂgkp éNalgﬁhg Qith ethyl

acstafedrextunt, and thecbyopreparaagnHEBLGrto safﬂofdalhe tltlfewbtrrppenki asmwhite solid
éoncgiﬂqtrat ed under reduced pressure to yield an
(1 ite residue which was triturated from

11d3 (SRR Bmsll 265 ox&g)hedsilﬁhﬂmtaﬁﬁd6)itﬁilosh9ﬁélﬁhéﬁtvbﬁﬁli@ acid,

white soli'd
trispdium galt (3e§0t But yI 2- cyanophenyl sul f onani do) t hi ophene

Q2 ot b Sl 351974 mer dY B Lol B was added

aqUEdUR&B8fun( Hydi‘b)deZ aﬁdeﬁszammt@ 1M)t IThe fedayon eMkides was frozen in
1.45 nmL M. The reaction, m xture was heated at
émmeme bethangrlyophilizadiie yigld thegifle QO@ln%laﬁwaS a white solid (119 mg).

E}Ea ‘éﬂ@t P aq'gﬂmtlla 498? %S’LF;' E 0115 |g§ \ aﬁﬁ@o)thlophene-Z-
“5%’%‘&38}% iSpings sa FE @8 " ° RO
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WD 2009/ 017719 PCT/ US2008/ 009142 nlL) and washed wth
aqueous hydrochloric acid (2 x 10 nL; 2N). The organic
web@wee1wes dried over magnesi um sul fate, filtReBEUS208009142

the solvent evaporated under reduced pressure. The
crude why ie lid residue was purified cbyo arative

HPLC pons .M@%t he t 4¢P ReBTpORMId  as oI id _HCluy _
(1 LX CO,CH3 microwave, 165 °C, Cochs THF, refiux
3-( “tert- Butyl 2- cyanopﬂ@hyl sul f ohlami do th| ophene 2-¢

arboxylic®acid, disodium salt (40) [002 5] To a
solution of 39 (103.0 ng; 0.28 mmol) in acetonitrile
(3 nL) was added aqueous sodi um bi carbonate (5.64 ni;

0. 56, The reactio re was frozen i =
%t %8 t3alH and okt naﬁ%ed Ighcplgl d OI‘:]s’i(:‘,J;\S
>¢¥f%ﬁsco d‘qg:rﬁﬁﬁt %11 H MOgn,cnXangl l:na* coyNat
repatati on of ! % CN
3-(4-ert-butyl - 2- phenet hyl phenyl sul f onam do) t hi opheng
- 2-carboxylic acid, disodiumsalt (44) OS N\ Pd/C,

L. MethylS-[4ert- mtyhétqyeay-Nmst@zmﬂat(l)mqnyml fopamisiadshiophene-2-
X I\ 2541 O ,0S NaOH THF,

cafhbeyifE’ !’)Q\ S \ SH CHBOH, 75 csﬁlg( |\|ao(4?q)) I\ SN

[0622CH3 b)TdChdlatign 6D& (.63 CRY imrhialy irCihydleous N, N-didhethylformamide

(4 Bl e A IR Ak g 22l A2 Mg b D and
tetr GG Hﬁﬁl ylpﬁ%pﬂmi&ﬂa&uﬁﬁbp@%ﬁ 0. ()ézﬂnnﬂcgpzﬁl@é re@ctlon tube was

susperis 7-mmol ) and” pal 1 adi um
puog&domtﬂnnmrogmﬁ)&ld)submg:xedloglie fohtowing miczoWaveoteagtionomtlitions: Power

- It A iRttt aPE T RREn R bploRO8 migh. The

re&(idh %&ﬁﬁe waslgnéweng! cdaa{ol @@imweangeraaﬁé RAd theh W43 - dAutBdwith ethyl
was ad and stirri ng was conti nued at room

acct@tq(éﬁ mlabraendfwsash%wb@ﬂgeowrhe’dmbmuaém @ixtQmé; 2N). The organic
pha%e d\télgsr ré ucgv(raeglx"t%ahrelgsghlr tesgl ndﬁlH‘} f it & {)g{e%%rﬁféﬁg%ﬁérr r%algc%d pressure.

T@&e@lﬁﬂx@éﬁloﬂéds ol paafied Ibly. auMi'ﬁde silica gel column chromatography
®:)ert but - 2- phenet hyl phenyl sul f onam do) t hi ophene
(Blcga SHME Xy c{thjgl) acefatgexanes€§ 1 38U iy oy mbk gradient elution)

togﬁééégaqu 5%@§%ydrolﬁegppée%gﬁggggoLLuagz(ﬁng}) 2?;

ILTViethyd 3€(t4l-teﬂ-lmtyt-21-rcyanqﬂ1ehgflshﬂ'dnah1do')ﬂﬁblﬁlmne42-hmh’oxylate 38)

OB Tas st soruinaof ALCPEEmenbRmmndl b ettt was
adﬁted E&fdoHX hi@bcHtorc Ry £§ m[ ;e Iﬁﬁ@? HINgN THRE ¥déti6n WARtuROBwas heated at
2009/ 017719 PCT/ US2008/'00914

75°C for 4 hours, and then additional aqueous hydrochlorlc acid (3.0 mL; 6N) was added

and the reaction mixture further heated at reflux for 4-5 hours. The reaction mixture was
allowed to cool to room temperature and then extracted with ethyl acetate (15 mL). The
organic layer was separated, dried over magnesium sulfate, filtered, and concentrated under
reduced pressure to yield an off-white residue which was triturated from diisopropyl ether to
yield the title product as a white solid (240 mg).

IIL. 3-(4-tert-Butyl-2-cyanophenylsulfonamido)thiophene-2-carboxylic acid (39)

[00214] To a solution of 38 (220.0 mg; 0.58 mmol) in tetrahydrofuran (4 mL) and
methanol (1 mL) was added aqueous lithium hydroxide (1.45 mL; 2M). The reaction
mixture was heated at 75-80°C for 6 hours, allowed to cool to room temperature and then
concentrated under reduced pressure. The resulting residue was dissolved in chloroform (15
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allowed to cool to roomtenperature and then extracted
wth ethyl acetate (15 nL). The organic |ayer was
waepanst7ed, dried over magnesium sul fate, fil tRCEUS20$009142
concentrated under reduced pressure to yield an
mD) &{i0Rashed withsqdecusHydedthiviiz deid (21 €0Imily 28! Gt beghnic phase was
silica gel _colum chromatography (Bi ot age% el uting

drigd ooyeempgnesivn sul fatg, Kiteradeand the soiveryoyapogats évderwbmﬁ@ pressure.
Th%lrcggdee\% tee% g%l 8mius§ Qay bl‘ftjlﬁiedt ngebiljaﬁveoﬁpﬂﬁ‘ctb yild the title compound
aslalwhife Jofid (810 mgyt y| - 2- phenet hyl phenyl sul f onanmi do) t hi op

hene- 2- carboxylic acid (43) [00218]. To a sql ut
V4 3- @geﬂtﬁwl-mywnﬁfmsumn?@e‘?@Wep%?qfr%rﬁa'(bywa ag ddlsodmm
sal‘{qg@’anol (1 nm) was added aqueous sodi um hydroxi de (4

. The reaction mxture was heated at 75-80C

[002)t5] 6 houTo;a sdhtlmvefBQ (iOGdhlngt @28 conol) engretcnitnilee(3ambl) was added

t hen conc at ed reduced P BSS VTR The .
g oG Peabae (Y Gl SEsRaol. Yo B esbiinon ixtyiewas frozen
in %Qﬁly Y&%@Qn%&tﬁ AEUFSHR A 45 9feld ﬁ%'tﬁle%h%oﬁgd ¥s & Whitk solid (110

. The organic phase was dried over magnesi um

mg)JI fat e, filtered, and concentrated under reduced

’g‘:e E{t i afiod 0}9?4 rbre oy IR PRONRAy BReRy SliTsHandido) thiophene-
AXY

??d'g%??éﬁ@f‘hyl phenyl sul f onani do) t hi ophene

- 2-car box;d\l@ gd, di sodi um sal t (4;4)0 219] To a
solutio ~.4 ~(64. 0 nypacOn,14 Mol

SEBOUS  FHORUM hygdrt ekg,ggOQCHﬁL P
: hi'fhe reacti on m xtdrie was_frozen in a
dry i ce/ acet bath and | yophili zed toel d the
title conpauntt as a white solid (48. 74 ng). Exanple
12: Preparation of
3-(2-acetoxy-4-tert-butyl phenyl sul fonarri do) t hi ophene- 2

- carboxylic acid, disodium saIH::O(4 ,0 0, , oo
o 2R [ ss oINS Ty TEA, T SN JS NaHO03( %P [ s
% SLAY S et

CHACN

. toxy 4-tert-butyl phenyks
- 2-car u lic acid (45) [002201 TgJa cool ed (00
sol utézon of 35 (137.2 ngy; 0.39 n:m)I) and triethylam ne

0. 46 tet f
1 Mstho Shdgich mmﬂlﬁeth?éyg@ﬁ &Egt?-mﬂer% bitbBpmidol
thﬁﬁﬂiehb@ﬂcd%§g]9fmhﬂ e, the reaction mxture was

stirred at for 30 mnutes then allowed to warmto
[002h t errpersamnsoanﬁ 28(206:@uhgt 64474nmgl) ragd pgiiasdivre aotcathen (103.0

£ LEEg e it 63 ally TRy B ee T ifgpgn eos 0 ane

thebtatd AR roéth it@p&itare HRIFN BFArdaeS oV draight. 3Additional palladium on carbon
(18? r(;(;r?gn)tvgfsta%?ie(lij Qr?de gtlri'l?l(gj l\JJ\E:a(se %orﬁ)trmeu%(si %{ soon;r ’pe(renp%;:tgr% for 16 hours. The
reaction mixture filtered through celite and the filtrate concentrated under reduced pressure
to afford the title compound as a clear oil (143 mg).

II. Methyl 3-(4-tert-butyl-2-phenethylphenylsulfonamido)thiophene-2-carboxylate (42)
[00217] To a solution of 41 (143.0 mg; 0.32 mmol) in tetrahydrofuran (6 mL) was
added aqueous hydrochloric acid (6 mL; 12 mmol; 2N). The reaction mixture was heated at
75°C for 4 hours, and then additional aqueous hydrochloric acid (3.0 mL; 6N) was added

and the reaction mixture further heated at reflux for 4-5 hours. The reaction mixture was

56



residue was purified by automated silica gel colum
chromat ography (Biotage(r)) eluting wth ethyl

waewvateihexanes to yield the title conmpound aRCHUSHINE/N9142
foam (67.0 nmg). 57 WD 2009/017719 PCT/ US2008/ 009142

allbedtd cool\€eiodKY tefpefitiire Hl Yiaphamited lv\fimrbmy'ldoéthiei (0Ph€r). The
e-2-carboxylic acid, disodium salt t(46 [002211 To a
organiqlayerwast separated, drigd over magnesivg) Sulfate, filtstedrand cppeentrated under

recgﬁ(%eé 8}%%@@? llggfj%d raﬁk?eucﬁ eld?lgg‘% (%Hoﬁhscnwgﬁ}ﬁal{t&ng@d silica gel

cofuntizeiftomatography (BirdgCytlatiag bathretiayl dedtytefieikhnes €0l td 40% v/v over
ield the title conmpund.as a white soli (868 6 ng).

40 aélepgelupp@)ptgryaqlgélgp tigle product as a clear o1 mg).

11ﬁ3((é-t£ﬁfliut9i‘§-\ﬂéleﬁ eftly oéj&éu&l&ﬁﬁ%hé?ig%? A P&Qetf %;!Jraﬁgﬁc 2cid (43)

carboxyl 1 c”aci sal t nethy I ne,
[0®R18] Pda, TK2LSHution & € (§0d) mgahéd7 n@d) in ﬂd@hli)a:gtg:ﬁlran (BrmL) and

2 G R e P B T g
w%l%g‘i{e@a& 98§°C H.)r(a’ﬁgfls a?lgwgd 'to éodl'lt(i ﬂ%)m ien\&e?&t&%ﬁ@?&ﬂ

coece[nﬂrateértmdbmeylucdﬂrl(reﬁ@meo xlilwetwtln)g- @sudec wiab dissolyedin ¢hdm0f0rm @5

il DR SaTrate R ERIe R Gl LGSR Angpgaicphase was

driét oReBmagndin® sulte, Qilt%?ed”ﬁi‘iﬂ ¢onckiitrated hiyddp @éd@éé(ﬂpressure to yield the
(65.781; 0.48 mmol ) ot assi um car bonate (179.0 nu;

title, nglmﬁmysatﬂéﬁrr@k(@((fmgbhenyl phosphi ne) pal | adi un{ 0)

1Y, By lel iyl HEylphenR iR Anlaby M dp B S Boxife i

di&idiiunﬁcsh&ctup the foll ow ng m crovvave condi ti ons:
Te erature = 160C, Powe = 1Q

(0058 ng GP 2 sputiepef ‘b?h(% Qe 336 n?rgfalém wt%zﬂ%&em@igvas added
a ﬁéc%lﬁ e?lhug'/rf)hycﬁeﬁhe £?9 O, %93 120 q?\ngt %alafwn HiiktdteSFas frozen in

acetate (15 ml) and washéd
a dry deedacketome ibatheariddy§pshibizetiGoryigld B tittd aonipmund aFhevhite solid (48.7
%rganl c layer was dried over magnesium sulfate,
% tered, and concentrated under reduced pressure. The

Emﬁmumnpreﬂatfﬂﬁoﬁ %srtmcm&y-wmﬁmq,m RulfAFhRIb)thiophene-2-

r SR &l t ography (Biotage 8) eluting
4 b ’hﬁ tzﬁa acet atse/ hexanes (0 to 15% v/v over 400 niL

gr ad:v\e,m ut [ 01@ T'EF gl ve theoy g,PQs pr

é as a 0, 0
Id| urlf"’%'l'g““’q S‘
cmed ?Cé ctz?”dﬂ B4R he oned %8 Na co;Na®

45
I. 3-(2-Acetoxy-4-tert-butylphenylsulfonamido)thiophene-2-carboxylic acid (45)
[00220] To a cooled (0°C) solution of 35 (137.2 mg; 0.39 mmol) and triethylamine
(0.06 mL; 0.46 mmol) in tetrahydrofuran (2 mL) was added acetyl chloride (0.03 mL; 0.46
mmol). After addition was complete, the reaction mixture was stirred at 0°C for 30 minutes
then allowed to warm to room temperature and stirred for 4 hours. The reaction mixture
was diluted with ethyl acetate, washed successively with water, aqueous saturated sodium
chloride, dried over magnesium sulfate and concentrated under reduced pressure. The crude
residue was purified by automated silica gel column chromatography (Biotage®) eluting

with ethyl acetate/hexanes to yield the title compound as a white foam (67.0 mg).

57



descri bed above). 1. Methyl
3-(4-tert-butyl-2-nethyl phenyl sul f onam do) t hi ophene- 2-
w@2a0boxyiate (48) [002231 To a sol ution of 47PCEBS2008/009142
ng; 1.06 mml) in tetrahydrofuran (20 nm.) was added
11. 39Q2ERE& 0 XY 4L 18R 1N uty Iph edfls @l fdndin idb) th RIPHTHB2; cazbbxylitheid, disodium
reaction m xture was heated at 75C for 4 hours, and
salt (dM addi ti onal aqueous hydrochloric acid (3.0 nmL; 6N)

0307 on T Ksaliidh IR R R T 58t Bt Y s added

aqlisouk Sodilimebic2BEHatO(.26 wil) 0926asmolall 1 dlHeareaaioin rhixture was
roomtenperature and then extracted with ethyl acetate . )
fropgm ing gry igg{acetenechath and lypphnligedstooaeld thg WHe coppd 3§ @ white solid
6 esiumsul fate, filtered, and concentrated under
rTeduced pressure to yield an of f-white residue which
Exaatplé 131 Prepaestion of 3-H-rapputyi2-methydphdnylsuwyoahohidd)thiophene-2-
cakbdxlyfic Rcidy disbdisin s4tt (30)- white solid (260 ng).
[11.3-(4-tert-Butyl - 2-,WI%I%henyl sul f onani dg) t hi ophen
e-2-car BoRy[T% acid (Abpno.kib224] To a Qgrfgign of 48
(256. *N"0Y69 ipyane. dr of @ 015{nt), and™e
e o Soof0F has avidesteadteous [ YoedP B deTHF. renus
(3.5 nL; M. The reaction mxture was kheated at
75-80C for 6 hours, allowed to cool to room
tenperature and then concentrated under reduced
pressure. The resulting residue was dissolved in
chl o, gd (15 08w, aikd washed w tfiaqueous 0, 0

s
h scH\ic aciHsqH27s%€ 10 @ - The diefimic p S‘N-p .
dri eePBernmagnesi uny,stlAat e, 1t efeeN an Na® CO;Na

sol vent evaporated under ‘rleduced pressure. The'crude
bei gertr esi due was purified by a#fitomated silica gel 50

ST OISR GRY b5, el o bophenc >

cafborlylftBY47)t 0 give the title product as a white solid
187 mg). V. . ) ) )
[0&2(21- t er tA Bur §:0 oL mieepaye eeglianiubs wasisueses Y dp Hagrged with 6

L o di . : . .
BB Sy g B REE b o
(179.0 g I Manmatlitettakiagitipheny |shosphine)pyitdin (03 (4919 nfz; 61043 mmol),
o 5 R o R R SDTo ShF L et o
feble& t&@féﬂ@ﬂ&@in?%i%rd%vte%oﬁ&iltibgs: (L2 ferdtlt: = BV Power = 250W;

subje
u2]009/ 017719 PCT/US2008/ 009142 Exanple 14: Preparation
Timk = 10 minutes; Cooling On; Absorption High. The reaction mixture was allowed to

oSG b BT SRBRIS B

hyafdcllorid@cRl (3RCH mB9 28 olution). The organic layer was dried over magnesium

sulfate, filtered, and concentrated under reduced pressure. The resulting crude residue was
purified by automated silica gel column chromatography (Biotage®) eluting with ethyl
acetate/hexanes (0 to 15% v/v over 400 mL gradient elution) to give the title product as a
yellow oil (450 mg; yield is from purification of 5 combined reaction batches obtained as
described above).

II. Methyl 3-(4-tert-butyl-2-methylphenylsulfonamido)thiophene-2-carboxylate (48)
[00223] To a solution of 47 (439.0 mg; 1.06 mmol) in tetrahydrofuran (20 mL) was
added aqueous hydrochloric acid (10 mL; 20 mmol; 2N). The reaction mixture was heated

at 75°C for 4 hours, and then additional aqueous hydrochloric acid (3.0 mL; 6N) was added
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O ,ONH 1) ridine, CHC , RT'S, S 1) NaOH THF, 65 C
PY 2 z N(aq) 2) 51/ HCO®2Me 2) HCl(aq) (/SS 52

W@R@AF A ', O SAN NaCH(agq) ~ N H COzH CH3CN | PC¢T/N8S2908/009142
C02 Na' 53 54 |.4-sec-Butyl benzenesul fonyl chloride

and 70 reh QoAZRIxt ke figrtised hudted Bt reflug 5FeS Gbads! Tha Y&ictiah hixture was
sec- butyl benzene (1.34 g; 10 mmol) in

allowed & edel & omnigmperataregng ﬂmsexga@té@l withstlvr geetate (15 mL). The
org i C hl or I arglgedr %tg?dlg\% W%%uﬂn%h‘f?t‘é’eﬁlt% concentrated under

redﬂcw yi‘e@sudoatio tmeni @rofftwhi@@esidwewhich Mas tltlllm&nectﬁroin&lilsbpropyl ether to
roomtenperature and mxed wiith ice water (150 ni).

yiep ghe tﬁkﬁﬁﬂ@‘ﬁﬁ%@ffm@t%@é@r(gﬁ%wg and the aqueous
55 A 13 A 8 L e 4
[ocmgm es urfubintion aft8 (256Kmg 06 mmhal i traednatecin (13 mL) and

mqt e ur e :a\ég%ff z?cw%cr)l?sgl?tgl l’lyt¥\r'h I %E/é)fl\ﬁ);pf Sﬁ\%) W.I'ltlehl%lé{(t:tion
mxggdéé §§i€1tpd15ty’)5)-%@ﬁblr sulobRN AW ﬁomogpfb%gm%eﬁﬁéﬁﬁﬁé’ bnd then

00227] To a solutton of meth
coﬁeeanmatedtumdetpleém@daxmnteo xiilieaesallt(ng 1@81dg¢ “ms dispoled in ¢hhoroform (15

B i i i g s tivds e REIaR0 LY RIS ARD,; The greaip phase was

dr{ea NedmaghedivirBilifaté, Hilféf&irﬂrﬂrtﬁérﬁﬂbém %Véﬁ)rﬁﬂea und¥riréduced pressure.

stirring 16 hours at room tenperature, the reaction
Theeesudsi beage tesidhe was purifigbbyraytomaied siliva gs} gelnme chrematography

(Bwq%gﬁ@i Efé)ﬁE g Rt etle)g ac&%ﬁ:ﬁm%?n&zag& t1 ﬁ@sv/\? )5{/ 1334 3HL :@rédqent elution)

to BRRIBS tine poddet £ Wi soTRIgNBBingn sul fate, filter ed
and concentrated under_ reduced ressure The cru
V. és(ﬂde@-l%ml-ﬁw?thvkdleeylsmfa%wm hfgﬁa?pfﬁrbeﬁylsq ?qleeﬂlsodl“m
sa g? eluting with ethyl acetate/ hexanes (0 to 25%v/v
grad) ent elution) to yield the title product as a
[00228] e sol Taa §6lufian g 49 (187.0 mg; 0.53 mmol) in acetonitrile (10 mL) was added

1. 3-(4- But d h box
2qPFQUs Saéﬁuwsﬁﬁﬁy%ﬁééﬁgéﬁvﬁﬂf el B onhE ?%?ﬁonz%mé{“eowas frozen
in 2-dk2 idREtbné Ba&%ﬂ%lﬁeﬁrt@%e(@@xe Mk cOBPouRd &L& white solid (198

aqueous sodi um hydroxi de (5 2N). The reaction
mgj xt ure was heated at 65C for 60 WO 2009/ 017719
PCT/ US2008/ 009142 2 days, allowed to cool to room
tenperature and then acidified to pH 5 wth aqueous
hydrochl oric acid (2N) and extracted with
tetrahydrofuran (3 X 5 nL). The conbi ned organic
phases were dried over magnesium sulfate, filtered and
concentrated under reduced
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pressure to yield a golden oil (0.7 g), which later
solidified. A portion of the crude residue was

WQEO1E®W by preparative HPLC to afford the tiRCEUS2008/009142
compound as a white solid (129 ng). IV

Ex3niple $8CP RpayAtidieos3 kéco Ipteny Rulfphenitojthiptmeyd-torboxylic

ac@cugodm,ﬁ gga)salt 0229] To a solution of 53
(i nmmol) in acetonltrlle(z ) Jhas added

aqueous SOdI um hydroxide (7.6 nL; 0.76 mml\;s,@ 1N).
The reactio xt urecmg?dgu"g,{,c%gn in ad cg/ acet one
bat h an lize he ti ound as a
white solid (145 ny) [Pl grﬁgl e 15: Preparation of
3-(4-tert-butyl - N net hyl phenyl sul f onam dé)t hi ophene- 2-
carboxylic acid, sodiumsalt (58) SO S pyridine, 65 C
Ow,OS Cd + H2N-J-~ N -' Q- COQCPBTSI H CO2CH3 55

/ SO\ S HpriterLEmRT di mixﬂ a) K2OWPHeDALE. 65°C

N,di, croyave, 10 min b) 657C ICOMe Capag, b)
iagi 56 0OSO ~S OGSO N 1 (ag) N/ CO2H THE I /
COZ Na' 57 58 1. Methyl
3-(4-tert- butyl phenyl sul f onam do) t hi ophene- 2- car boxyl a
te (55) [002 In an appropriate vessel, nethylL

2-carboxylate (2.5 g; 50%// oy was
tert- but_ﬁéﬂeuzene sul f cH or| d%
15.9 nfiB) and Cd¥sol ved i ti Of ofo ™

pyr||ne(§3OOrTL 63.2 nmol ). The reactiong,m xture
was heated at 65C for 2 hours, cooled to room
4-eeq3BnegtlhermenebdlfdnguchhkleQi{l)eous hydr ochl oric acid

OGEAT T B e ol LSRR 4o 10 et

in ML DicRBHRMS e Qy(ﬂmq IQ\l'a@ %H&e&%dgpl(é'rggpéﬂﬁohl&ﬁdee(g 50g‘ €2 mmol)
rmgneSI um sulfate, | tered concentrated under

fon@mudctpimsshﬁwmc aqildél Basly] 20 mgl%}ahwlys dlhiednixgre was heated at
i it oot S R EBpu TR i P R3AR  Bor). The

dWhase was separated, and the aqueous phase was extracted with dichloromethane (2
-(4-tert-butyl - N-ret hyl phenyl sul f onam do) t hi ophene- 2-
X ¢@mox ylihgtosganspphases weo %M@Wﬁmeﬁmﬁmzmmgﬂf&e

cokf?e&?rg u}ﬁyllarfeal%eldt r%s@m%éo%% (a91 o]rén o@wﬁ%h%lu)sed Gnthout further

or na mterrperature
pu&tﬁdﬁ@brﬂ@tbg)sl um car bonat e (0. 282 g 2.12 mol)
onet hane (0. 053

11 Wt drlrivaec b DhhemiEt cnsrido b Bphgnc 3 Aarhotyate (52)
[0%23‘} ed torg Q%ﬁmawr ?-anﬁ’ﬁdt%sﬁeﬁéﬂ 3 BarBEKANER0.68 g; 4.3 mmol)

ochloric acid
in pyridine (0.52 mL; 6.4 mmol) and anhydrous dichloromethane (15 mL), was added a
solution of 51 (1.0 g; 4.3 mmol) in dichloromethane (3 mL). After stirring 16 hours at room
temperature, the reaction was mixed with water (50 mL), and the organic phase was
separated. The aqueous phase was extracted with dichloromethane (2 x 10 mL), and the
combined organic phases were dried over magnesium sulfate, filtered, and concentrated
under reduced pressure. The crude residue was purified by flash chromatography on silica
gel eluting with ethyl acetate/hexanes (0 to 25% v/v gradient elution) to yield the title
product as a white solid (0.75 g).
II1. 3-(4-sec-Butylphenylsulfonamido)thiophene-2-carboxylic acid (53)
[00228] To a solution of 52 (0.75 g; 2.12 mmol) in tetrahydrofuran (10 mL) was
added aqueous sodium hydroxide (5 mL; 2N). The reaction mixture was heated at 65°C for
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and extracted with dichloronethane (3 x 25 nL). The
conbi ned organic extracts were dried over naghesium
waeobatEe filtered, and concentrated under redRCEUS2008/009142
pressure to yield a crude residue that was purified
s CAMoNER t& B6GLRG Yoot teévhperAaredald théd/AdidiGieditd PHS With 8queous

1 % et hyl —acetate/ hexanes gradient to 3gl ve the title
hygmbm a(:gi (2D agg extracted with tetrahydrofuran ( X SmL). The combined

or%anéc é}'léa% oxy Icfcx:*l%gté)?(ll T Tlg%etsp%glggag{ tﬁ{élrgdoeﬂﬁ@oqgén%{e%ptﬁl%gr reduced

préSsGreQv/ictd ¥ g6Rieh oild0 57@) Uwhieh 1atér sofid{fiedl 219p@’tloﬁ oBthe crude residue
nmol )_ i n di oxane at 25C was added aqueaqus

wasrifigd w@rm%ee (P§P1§ A affoyd gheqtitlg corppgund a?ﬁévmfs@@ﬂ (129 mg).
I\f‘é’?s(ggsgg'qﬁ@ J%-?ﬁ' fd% tﬁ%%@yﬁ?-?e%agtz)g%ﬁfé ‘Hl?oq.ﬁ‘.ﬁ salt (54)
[0022925C, tTwea mluﬁw efsmazamg;tm virtoll) mm:emn(tﬁra (Bim)L) was added

and wa _hed h diethyl er The a ueous
aqugRHs SO ea (‘@.’5 o%;’é‘ﬁloﬁ A Qﬁ F%?ea%t ngppxturg dyag frozen in
a &r}'g 1&'75&t(ﬁ‘1@ %aﬁ?‘éddq ?;ﬂﬁ'h%dtt \Agﬂjélc‘f tHeQTt%HB@ﬁﬁd @@a )th?tg sohd (145 mg).
he organi c ayers nbi ned,” washed
Exmnpie 1§5Pl(e[ﬁ15'atml) of (#-gert-butyl MaagetbylpﬂmyslaultfmmldO)thmphene-Z-
catbéiydicaddid, sodivensule(®8) at ed under reduced pressure to
yield the S{E?tle product (0.54 g). IV

3-(4-t tyI l\l—rret([g%gphenyl syidifecasaani do) t hi g %g@s
car bo d, s sal t (58) [00233] @ N Lo ch
sol i of 57 (0.054 §%%:15 mmmol) in te hAdr of ur &R

(2 ) was added aqueous sodi um hydroxi de'(0. 15s41;
0.15 nmol ; 1.0M). After 15 minutes, the solution was
concentrated under reduced pressure and the resulting
resi due was dissolved in 1:1 acetonitrile/water (21
m.). The reaction m xtureowas ozen in g, dgd,q dioxane, 110 °C,
i celape00pNer. Rt h  and 7Rty d to vyiel dmtcheavé 14 hie
conpemidesaé a yel | o (0. Qxgcrg) . Exagypbig, 16:
Preparation of

3-(4-tert-butyl phenyl sul f ofani do) t hi ophene- 2- car boxyl i
c acid, disodiumsalt (60) 0 NH2 1) pyridine,

CH2Cl 2, RT S.N 1) NaOH(aq), CH30OH / \ COCH 2 / SQzC
40 C | COZCH3 2) HC(aq) S2 3 ) \ 55 0SNS

NaCH( aq) ~O/,<N[\§SH CO2H 1 / Na° CO2 Na' o§g) 0,62 WO
2009/ 0177 2008/ 009N P 1. Met hyl

3- (4- t ept~git yl ph&RA sul f o do) t hi o 2 2- carB‘&%’;ﬂa
te (55 [002%4] To a solution of nethy

3-am not hi ophene- 2-carboxylate (0.55 g; 3.5 mml) in

1. Mthyli 3+¢4-(e2t- bty ey tiutfoh smidn thiapler(e22 -cdboxgtate 5 d

ol B N e A TRt et 055153

minBl)Sx@c{sl&l'ﬂﬂlﬁéﬁ with W-Q&tfoht}%&ﬂe@é sulfRaM é}ﬁém&r(@thE 159 mmol) and
hours. The reaction mxture was diluted with
dlssolved by addition of pyridine (5.00 mL; 63.2 mmol). The reaction mixture was heated

at 65°C for 2 hours, cooled to room temperature, diluted with aqueous hydrochloric acid
(100 mL; 2M) and extracted with dichloromethane (3 x 30 mL). The combined organic
extracts were washed with aqueous hydrochloric acid (100 mL), dried over magnesium
sulfate, filtered, and concentrated under reduced pressure. The resulting crude solid was
recrystallized from a minimal amount of isopropanol to give the title product as a yellow
solid (5.2 g).

I1. Methyl 3-(4-fert-butyl-N-methylphenylsulfonamido)thiophene-2-carboxylate (56)
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di chl or omet hane and washed wi th aqueous hydrochloric

acid (2N). The aqueous |ayer was separated and
wezxdvactred w th di chl oronet hane. The organi ¢ | BYBEDS2008/009142

wer e conbi ned, dried over anhydrous sodi um sul fate,

[0028¢pnt ed Toaar%lﬁtidntcﬂrssttotl B0 0dl MmpPpPdn of Nslihehglforiénide (2 mL)
silica was washed with dichl oronet hane. The el uant

at lmm tempiratise was eddadeeiassiumeribenate(edf & 2. 5t mmel) faflpwed by
our et 0
R B i
ho@@' dod1dddd fod@ temperature, diluted with aqueous hydrochloric acid (50 mL; 2M)

3-(4-tert-Butyl phenyl sul f onam Tﬂo ) t hi ophene- 2- car box
aanﬁxtaacsasl. with dighlorgmethane (Gox 2 BdPut B fogping O(WBCWHWS were dried

OV& rgél%-‘m ydsrdg%lteggh? HOénr%_C%ngﬂnal R\fl@‘g rep%ﬁe reacti on V% eldacrude

resilﬁmlhaﬁtvﬁs puligiediby ichroenatagraplpest siticogd ¢lbeiweitna Gited B3 ethyl
et her and ter; the or nic. layer s separated and

acedate/hgxangs g\rl\&qﬁét%%‘ﬁéglfst fl 8?%%@ %ﬁl fied with

111%“(?%&: Nﬁnmgi;?ﬁhyehhﬁnﬁﬁi (hgwhéﬂéch @MO@?ﬁ@gﬂd (57

et hyl ™ acet at The di e et her and eth
[002:3@1 ate dn gaappropagte mycraevage yossl, aedlutlonl of 861 (G129 g; 0 35 mmol) in

i ot L G w8 Bl e ORIl o BEG gt 2.

The§8dsePHaPscatbdGinddrovpht & BI@PCdof I@ﬁ‘ilﬁmt@@ ik ieEBkage Initiator
hexanes and dichl oronet hane (0. 54

Mictawage SynthepizerBligansioekipg 82560 thei ramrﬁm@rdelﬁ@dzwélam@r (10 mL)
d 6
snd S5t SR 280 ThE o RSBt R St

hy&rochiotid acido PPl Béﬂd @ctralte@hlmﬂthlomﬁethmfbﬁ(l‘ZedNiMQCt[‘hy organic
with a solution of aqueous sodium hadrom de (19.2
layprsowergrpombinsds washey Witthwates@ot 2o mlinh Kuet S aEppsivm i fate,

I
B e
IV33((N&¢)h¢BIﬂyENan&hylpHenanifdmamida)tﬂlqﬂmn2 2eatboxyli¢ acid, sodium

acid, disodiumsalt (63) 63 WO 2009/017719
salb(88)Us2008/ 009142 S p NH2 pyridine, CHZClz 0S O S\ /

[0 CH3 1 LG off$7 I\QJOM%} OH‘S%%gm t&fﬂ'ﬁzﬂx@ﬂuan ?) ffﬁ) was

ON SCs CH30H 60C SN 1\%)
added-aquenes OdB@ENhydroxide By 15@@2 Q\hﬁ mn&g b8 Awwrlglmmutes the

ht hal d h
sofiof AP GAT 50 A SN e Wi AL P P B8 disotved in

1: M&ﬁutﬁ'ﬁé/ﬁfh{er &2 PRILNOTHE RRBESEmAtueal 20 ydeatif a oy M/a@etone bath
70 mmol ), 2-napht hyl enesul fonyl chloride (71 09 g;
and lmhﬂwﬂ)to yightthe itg pempoundgschy dloshil RO 1 ¢ &3 rrL)

Ex-m?plg: (14 f’i‘e%rmlﬁ Hf & (Wt—ﬁh&lﬁﬁ&yﬂuﬂoﬁgmlﬁmbmw £_carboxylic
acid, disodium salt (60)

NH2 1) pyridine, CHoCla, RT ’( 1) NaOH(aq), CH3OH
COchS \*/@SOZCI 40°C p COCH;  2)HCligg)

0.0 [~ 0.0 [
“S’ZN/QS NaOHaq) “s’:N_J;(\S

\1/©/ H  coH \kO/ Na* CO,Na'
59 60

62



under nitrogen and then pyridine (1.0 nm; 12.9 nmol)

was added. After stirring overnight, aqueous
why@pochiioric acid (75 ni; 1N) was added. The BCI/ES2088/009142

| ayer was separated and extracted with

L M&H&m-pﬂ@mm1;{He'§y|§hlfonJﬁm@ﬂﬁaﬂ@nemmbowy&te (55)
separated and concentrated wunder reduced pressu

[08234]r esul Ta ﬁgollemm@f @p@uhéﬁmwhmhwfﬁr%aarbyxxéa&ec{ﬂéééd 3.5 mmol)
n SR 51 A AR R0 ks (BAGH £56L bl e bl ons

chitridei(0198 gt @.20hit@1)t MEhetredulengdmdduetwasvamstitd d0¥0Otd ald in solubility,

théqlétg%d% EORIR SrapsEataresfor #8 hawisd Je Feastar mixpre wandilyed with
T - isd - )
8B LB QAR o FADLALRL B i Ko ayer v

separated and sxigacted with Kimhil(n‘em(e&ané_ TR rgakihtlgyer{ werelcombined, dried

e VAR 0L A dEtanisy. AT e PEoLee paf ofsifica. THe stica
wibl wafky Wlt@rhlé}floroﬂb%a?ka%b RV Y dorRSih&d withM@xanes and allowed to

reaction was heated in an oil bath overnight at 60 C
standd Afteri24 hdursithe geswlting sakid erodus0Owag Jolkentgd by filtration to give the

di chl t h 5 T h
deSlFlpBRET s 3arierso0d (51T Meiqueaus hydtochi or ¢ aci d
Il(ibh teraBdt,qishé@qilﬂfbdmﬂmoﬁﬁmshea@ztﬁmoy{y&c a¢iGoyL) .

organi c extracts were conbi ned, dried with sodiu

[092135] ate, Tonselution of%(0.80heeht b mmal) maethandd ¢hé émL) was added
ressure. Ih | han £ z

q?leous SO %u)lg}jl H cgr?%i?% yf}‘ élglgel,t la igér 3}9% %(%@ttug e&é% §(¥ o] lg{e, ﬁxg mixture was

paptitdshiedtbeBicen dichylssthdrdnd M?erﬂ@&: organic layer was separated and set aside.

[, 3- (Napht hal ene- 2- sul f onam do)th| ophene- 2- cgrbo 6‘?14
The agueen's layes s amidified witb sxcess pareayy hydroghlpdieiacid hoy e extracted

n
Wi B RRRPLR 2 e fictRuPand e TERA MRS IATE gy cgmbined.

dridd;over Qﬁhmhtfate dde5ied, dﬁlde:onccm&atedl ungesied peedgiressusgaslhe

ated t e al.l solids and then filtered ter
re 0 g Vet e SRpisc SreET a e Figia RiStors Qlfiegones and
dlbmoﬁ,ngiertyadegglsa%gtone bat h and Iyoph| lized to give a

white soli . 64 WD 2009/017719
IIPGF(MZ@B@WMEuIEnamﬂtétmephmeeMaehqxuhc afid, disodium salt (60)

0823¢] o5y TR ASe Bl RSP i AR R P oyt

achB@oh(a 342 gCHEOthmA) v ltielied ehre@tizﬁitﬂ a Sofutiohy of aghddus sodium
S02C1 RT H Q02CH3 q ~ | 64 3)

hyrdsgldmlﬂ)?dmﬁe 2.02anmgl; 05 G58N) nilike Gastlén Nixtare Wescipzg. in a dry

1c§ %1&'{@%%@ 6?%%’ ye ?engﬁes%‘? g!’émgdo) t hi ophene- 2

Examplady IPaélﬁu(aﬁéil of BW}haTmaZ-snlfunamid(x)fhm[dtdmyl-Z-carboxylic
ackd Akt SARN@BE- 2- car boxyl ate (0.184 g; 1.17
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mol ) in dichloronmethane (2 nL) were added pyridi ne
(0.199 n; 2.34 mmol) and 4-(1, 1-
waleweniipr opyl ) benzenesul fonyl chl ori de (0. 288CHUSWDO&T09142
nmmol ) sequentially. The reaction mxture was stirred
for 2 bours at r tenperature nd then o0 [
ichbor aet hang (2 nl) pﬁr\q'ﬂeﬁ 2 di ne At ) SV S
The reactsOrc®@eHst ure was heat ed ftor CH
hours, cooled to roomtenperature, diluted with ethyl
acetate and acidified with aqueous hydrochl oréic acid
(2N). The organic |ayer was separated, concentrated
under reduced pressure, and the resulting crude
product was purified by chromatography on silica ge
a)ejag,t,l ngewi th et hyl oaget@te/ hexanes (1:6 v/v) i @ifFey
@3¢ r ed whi te saiH.g_ (0. S
Z-(1 H  Copm CHACN Na®  CO;Na*®
, 1-Di met hyl propyl ) phenyl sul f onam do) t hi ophene- 2- car box
ylic acid (65) [00221] To a solution of 64 (2168 ny;

1 St phblnde £ 39 Ronargigehond B mo R I e

[00E8F| St i I rRfla AN d’(‘)lnﬂf'ﬁm%ta stif B Wasedded afethye 3- aHTlﬁothlopheneQ—
sol vent was renoved un reduced pressure and t

carbexplate (Rg/4 8; dsiCmmohad-raphidiylepesnlionylghleride (deq9og f41 &Qjmmol) and
soh Dl BBl NS AL AEIREE A8l ge (A0 pom mperar

undénreitrogerednd théen pjihdilde(l Orﬁgnﬂslm®mzisaddﬂedf Alfteestaeing overnight,
and concentrated under reduced pressure. desired

aqpeQy dyraghloric 3t/ A el lrl\&%ﬁ aé#ﬁirc%r f“ih%?ﬁés Br Wascsepatated and

! 1 ted and trated
e Yl R QSRS DR, e el da o ey e g
under ﬂdu@dkmesyshnec Taeiresultsgierude podhct WwBGurified by 2ntofiated silica gel

colrae M RtogrRbY BICuRes FHRE S GRS e SRR AL
gradi&RIdR0h) tegits b tithSpro@ud 42 a Whif@-s8d (MBS k) was

d| ssolved’ in a m ni mum anount of acetonitril e,
IIrfeﬁvapighabnn@e%dmylldm)rtihnophcmwerbttxy&pssml G4, A

[0 tUISggO fﬁ@% QiR g'gglml qa(gl\/\gglﬁon%/ 1772’51%ded etrahydrofuran (12

mD) &Qﬁéh%kouses%daﬁﬂﬁﬁdramet(&m V). awWated (4 o)) Bethasol 4 mL) and
renoved under reduced pressure The resul ting aqueous

admts@palrtétr@m@lmfmpe(ﬁ mky) wergragdeq togha seactior mpsiFe tgreéd in dissolution of
thgt el h& RS e ITHE MO hal bk k' Sl bt B4mfh at 60 °C and then

repara 1on

dlﬁne(d“wbhl tter Z5CMILY aAY dRAWrembhana(moda) ). hl"lﬁ&ﬁtpﬂé&usthase was
car boxylic acid, disodiumsalt OrNH2 a) Et3
seppied, aqidified withequeous hydpechjorig) acrdd)éN)mﬂ exyoied th qhyl acetate (3

53D Mo Ry QU S

cohtddttatedafndexredpcedGitessare1iFAe, remlﬁng)ad)soﬁmﬂaﬁ (emystallz«d from
to RT
hexanes/ethyl acetate to yield the desired product as a tan solid (522 mg).

IIL. 3-(Naphthalene-2-sulfonamido)thiophene-2-carboxylic acid, disodium salt (63)
[00239] To a round bottom flask containing 62 (468 mg; 1.45 mmol) was added
acetonitrile (4 mL) and aqueous sodium hydroxide (27.6 mL; 2.90 mmol; 0.105M). The
resulting suspension was heated to dissolve all solids and then filtered. After cooling to
room temperature, the filtrate was frozen in a dry ice/acetone bath and lyophilized to give a

white solid (540 mg).
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69 e) H2O, 0 Cto RT 70 NH2 S CQZCH3 $ NI~ 1)

NaOH(aq), THF, 70 CONqq pyridine I / H CQRCH3 2)
woiglopagi71H COZH C C 71 72 OSOS NaCHt agi - , PCEUSIOCZ009142

Na' CH3CN "'Cd 73 1. N (4-Butyl phenyl)acetam de (67)

Exa®tdé 38: Preparitiéry bf 34041, mq)nﬁ?e@hgpra@)mkkumﬁmimmphene-

zmbbﬁli@i@d (sbARuFsAIE 6D Stirring vas added
4-di met hyl am nopyridine (0.82 g; 6.70 mml) and

trigghyl am ne 188 mmol ) & Ph¢ 1§ xture YV . CH5OH

n treat erli”’%(d %Cg??'&i%c anh dr i m; 1
&6 Vi g anaddi®fog fu r 30 GR:Fit es 2 Wawer
addi tion, the|lgelbath was renbved eand the reaction
m xture was sttirred for 12 hours at room tenperature.

The m xtur e;was , RAULAL i nto aqueous hydrochloric acid
(240 nL; 2M an stlrred 20 mnutes. The layers were
separated and the organic |ayer was washed with water.
The organic | ayer was separated and crystals forned

whi | e gtan a1 g9. The resul ting preci pltalt\eo SSISO| ated

by RNittwation and de¥*®dsunder vacu H t he
' pr 8dudras whi t @6 yst al s . | | CONa"
NH (4- But yl - 2- chl or ophenyl ) acet am d (68) 66 WO

2009/ 017719 PCT/ US2008/ 009142 [ 002441 A% xture of 67
I MetﬂleB (43(1 ﬁ-dﬁﬁ@ih)yl;ﬁ%?ybbﬁmﬁlﬂﬁm@ﬁhﬂbﬁh hére-2-c@rboxylate (64)

i ssolved in N N-dimethylfornmm de

70
lomﬂl The F)e@cspll@wnwé@%dt Seamigothigrhene 8rcadvqa<@flﬁt%(0 14 g 1.17
l.
o AR S 50100 DO S n o1
dmﬂethyIIRSpyl)IHeﬁzdrESlﬂfdnyhghlpndae:(QnIS%g el lammapdequeiably. The reaction

m{ac:tllgta &@t@ Isgge fprgléljwl ed@g?n(%g rtf(rggeggtl{llg% ztm% tgler\ll ? 2t cﬂchloroethane (2mL)

anll &Jynam@bll ALy %r@é’ddéhamhle 'réh%n&l@ %mtﬂl@%ﬂ@ﬂeal—&i # 70°C for 24 hours,
suspension of 68 nmol ) in ethanol (20

copley tmmdﬂmratumw ddntled aﬂlénbth);.l@pd@tel apdi acldaﬁﬁrdjW(tQ @qlmg)ls

The esut mxture was heated at. 120
ARl feid CRDT Ths Sl Rararaanetet nae eyl iuced
prédstife, as@Ryssue d@paodtmewefsz}mlmedwcthﬁmt n%r(aﬁﬁy oh billica gel

nmet hyI tert-butyl ether The co
elgingayitle ethykaqetate/bexgaee (hipsfa do give thedrsired produetasa white solid (0.21
)SOdI um chloride, dried over sodiumsulfate, and

€tiltered. The filtrate was concentrated under reduced
IIDB-@S-@IJ[-ED|h&tmlpBolt)ﬂ)i)Henylsﬁlf@liﬂﬂi.dli)thlqﬂxeaed&iédﬁ'bﬂkyhc acid (65)

89 4- But yl - 2- chl or obenzene:- | - sul fon
obzige; 3 Tarafoluiion of 64 (310 mg; 014 mmol) in methano] WinL) was added

aqueous sodium hydroxide (2 mL; 2N) and the resulting mixture was stirred overnight at

room temperature. The solvent was removed under reduced pressure and the resulting
residue was dissolved in water, acidified to pH 2 with aqueous hydrochloric acid (2N), and
extracted with ethyl acetate. The combined organic layers were dried over magnesium
sulfate, filtered, and concentrated under reduced pressure. The desired product was
obtained from dichloromethane and hexanes as a yellow solid (75 mg).

I11. 3-(4-(1,1-Dimethylpropyl)phenylsulfonamido)thiophene-2-carboxylic acid, sodium
salt (66)

[00242] The resulting 3-(4-(1,1-dimethylpropyl)phenylsulfonamido)thiophene-2-
carboxylic acid, 65 (0.072 g; 0.20 mmol) was dissolved in a minimum amount of

acetonitrile, heating as necessary, until the solid dissolved. A solution of aqueous sodium
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[002461 In a 1 liter 3-necked round bottom fl ask
equi pped with a thernoneter and addition funnel, 69
w@ 2008017719 32. 1 mmol ) was di ssol ved i n acet oni t PCT/ESZ085®I142
m.) and cooled to OC via an ice bath. Upon reaching
hytfoxidia@ig4a€dLt D eimbli08.050Npwas addedAnd Mhefl e @catbiitrile was
treated with glacial acetic acid (26 nL; 449 nmol) and
remgrReendentey o presuR. of hecreslfing AqUPOURMIXtUB WAL BPAENin AKiry

ution of

sl tiih ooty bAGEedd liSut RER B B 0B Ol
Ex(ahiblail}) Prépatritiom of3-q4-buty1sB chlorapliealy Buifohhinid ©tlioplene-2-
cakﬁ@@mmld Aaoldigh shRTP®r ature bel ow 5C (about 20

mnutes) After stirring for 30 mnutes, the reaction ol

was saturated sofution of sul fur H

dj ox d| sgﬁfieenahg—n» gl aci al nﬂf/ LoV LA Cw 30 "N

Yo W dropV\R)é‘éo\Wa t hevadedit#on ¥ unféi®«=The sol 0

was prepar ed? By passi ng gasegus sul fur di oxi de 68

t hrough a gas dispersion tube into glacial acetic acid

for 30 mnutes. The rate of addition of the sulfur

di oxi de saturated acetic acid solution was such that

the internal reaction tenper%iﬂ*&'r*@AﬁP*dbC’l‘mefcrl se above ¢

SG—'@ébgut 30 m nut Niiz 1252 aNCe ictated b S0.Cl
tHed gfwre of th i on funﬁ% 2" PR ?Fﬁrmal ni ng

portions of the solution no )Hgyfﬁ%q{, re infused with

sul fur dioxide to rflintain saturation. Follow ng 70
addition of the sulfur dioxide saturated acetic acid,

the reaction was treated with a solution of copper(Ill)

chl gk de di hydrate (6.84 gm 40.1 mmol) dissolved in
w@t_gr;g(lo m.) over 5 ot es. The reaction stlrredO 0

f o8~ 9% nutes a r@( war e dadHgy, FigForerd enper at SN <
whegyminkt sti rre Hng@@ggSZ)HJ e reactio S nH  comH
poured into ice watef (1.5 L) and stlrred 30 minutes®

The resulting oil was isolated by extraction (3 x 2@0

nm. 10% et hyl acet at e/ hexanes). The organic extracts

were washed with water, aqueous saturated sodi um

chloride, dried over 67 WO 2009/ 017719

PCT/ US2008/ 009142 _ Sedi limssul fate, passed through a

Si kdosg, pl ug, and c%trat ed under reduced pressure
t Ocn@hve theme?p oduct>?Bs an orange oil (7.44 g).
V. Met hyl

3- (4- but yl - 2- chl or oph®nyl sul f onani do) t hi ophene- 2- car bo
L Ny4?ﬁ§tgiﬂﬂ9r?gl)&9{}gﬂ]ﬁe @750l ution of 70 (2.5 g; 9.36

3-am not hi ophene-2- carboxylate (1.62
[0@24310 30 Tmﬁ-lb)ltyl andimk Y20 guk34ppmiod)i agso[veR il tatigne (440 mL) with

ST Vet eted A e u AR REREE7 00 tifod] Sy RifiRgemine 260

mpfmﬁﬁga%etrh&nhewk&hdﬁgréa%ﬂl WHIL 2 IS aﬁH%dr{deﬁ(ds PY¥mL; 161 mmol)
automated silica gel colum chronmato

e tggr oo o e eradditiooxdnies fah s removed
an? %{%Q&} 1@1)4%1\/ U Svds s?nrrea for 12 KUTPAY (ojma%gmper%{ F&r Tﬁ)e mixture was

poﬁre(d‘lnlBuiqylbm& K‘)‘ﬁlﬁ'éﬂh&ﬁlﬂé}’d wanﬁ)ltl My and $tireddPNRinditésariie layers
xylic aC|dd§1 [00248] To a solution of 71 (1.75 g;
were sen@fasw; an th@@rgaalw@m\umnmzé with) waigss Htrorgaamc layer was

<G8 SO AT O G b B LGRS

ﬁltratmmid drizdrunder vaupertatgivesthaiide phelucess whitd @gstals (D502).
concent r at ed lyaglr ochloric acid. The organic

H%‘I@'&H hgcshloxpaphenylacetamide hf)ed pressure and the

resul ti ng aqueous solution was extracted with
chloroform (3 x 20 nL). The organic
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extracts were conbi ned and successively washed wth
wat er and aqueous saturated sodium chloride, dried
wo@@p/osodd um sul fate and filtered. The filtratBCINES2008/009142
concentrated under reduced pressure to yield the
[00244) € Ccompaidredst 6IN7W §;-3616 ineno3PdriddV{chlobdsug¢inimide (7.8 g; 58.6

VI, 3-(4- But@q)(l - 2-ch] or ophenyl sul f onam do) t hi ophene-2-c o
mrgplbmmsgolg in NN-digrathirfosmamidg (7)mL)p oPggeactipngvas heated at 70°C

o Phelh o fFod ol AR L 8 BEEABTL iRyl oo
mIDTENT), afld dzedMor 1$Imannteac The nasnitmg precipiese whs Bahred by filtration and

dry icel/acetone bath and | yophilized to.yield the
drigd W@efé’@ﬁ‘ﬁéﬁ mjg%(g the 4is predugi3sae orange folh%s&S‘E&)anm e

r
111%9(91%%30 I(Po)nam' do) t hi ophene- 2- car boxylic
[oe45§, di Skuda sm:p&alidn ¢f A18) (8-5436) 30 . INiin0)) i@ tHana) (20 mL) was added

COBI\I%Q_"‘I yaea)éﬁydéﬂg@ré ac;il5(§@n§r e/reggté% ity CO ted at 120°C for 5
hoﬁﬁ%l&ved tg%oorto roorN tembﬁ%%g% 200%‘?30517719 bhy¢ddd&Potassium
hy@@'ﬂdgsmattmgaﬂmth methyktentsbutyl ether (3 x 75 mL) The combined organic

exF 9(%1 “?Eﬁ%\rzmg.%ﬂeg 'T‘yd S l%%ﬁ?l?ﬁaﬁn‘bﬁg%% h?fg{} ne rl‘l?onde \yelr %(t)c%um sulfate,

and TA@TAO TTHe FRRSI8 &vad c@ﬂéd@@mhaﬁlaex(x%da&dq:resbareﬁo givethg titl® product
anhydr ous di chl oronet hane (32 nlL) were added pyridine

aS(aIiaEMOlhﬁ 899)-0 nmol ) and 4- bronobenzenesul f onyl
I HHR: ortion. The
IV?géﬁ) ijf c“dr%?ﬁ&een\%alés ea e‘ctlil fﬁgg for 71 hours,
[0 0(146@W€d t1a aclolifer 8-@ecladmotidrbettah flask equippedheith a diekmbmeéter and

wi th di chl oronet hane (100 nl). The resultin i
adggiondyancd 69 i%e; v%aslrf@amlwﬁfiwb\@éug apRf i, i '&,}q L) and cooled
2
o Bt e B AL B D s e vos

tretated With glaeinbacstis acidrf2€@ ntly; @48 dnaol) and cemieotaed pydoshlodc acid (13
m]élp i el d an. of f-whi

i.d Th d
Aol i S0 TBR SRS Yo SoGeS Y A Bt agdium nitrite

(2‘@6 \% 383URMNEP &QQIV@HHI@W&&?{I (ﬂl%L§ Qﬂi %ng@ tophasedtlal rA@ sufficient to
ite précipitation. white solid was isol ated

kebg tfei rieaqtioni t@npmﬂnr@\h@hwé% (tabpu! |2@hnmut9ﬁ)stfhﬁ¢restm(nm)for 30 minutes,

thﬁgf)&f:té%rmvgél\'{}%atg%wgth 8696%%@3 ﬁngﬁ: (') uflfu rgg)\(%c}e adlé%%#%ﬁli'r? glacial acetic

acili @BY AHIOBRX Raawrey) [deopwiddPiarthe additién ﬁfngalnl'lihe@@lm@ﬁtvﬁas prepared by
wer e conbi ned, ~washed w th aqueous saturated sodi um

pasting easgeus sfus dicaderthranghasas dispensionttabe g glapiabacetipgeid for 30
mﬁl?l&% e Fﬁlé € gf H&Hﬁ&n BFl?xP Ogvf#lérgcf @%ﬁ% Eftgt%%dydcg 19 a&ﬁ %‘ol‘ﬁhbh vas such

npound as a pal e ye
that the internal reaction temperature did not rise above 5°C (about 30 minutes) in 125 mL

portions dictated by the size of the addition funnel. The remaining portions of the solution
not added were infused with sulfur dioxide to maintain saturation. Following addition of
the sulfur dioxide saturated acetic acid, the reaction was treated with a solution of copper(II)
chloride dihydrate (6.84 gm, 40.1 mmol) dissolved in water (10 mL) over 5 minutes. The
reaction stirred for 30 minutes at 0°C then warmed to room temperature where it stirred for
16 hours. The reaction was then poured into ice water (1.5 L) and stirred 30 minutes. The
resulting oil was isolated by extraction (3 x 200 mL 10% ethyl acetate/hexanes). The

organic extracts were washed with water, aqueous saturated sodium chloride, dried over
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I 3- (4- Bronophenyl sul f onam do) t hi ophene- 2- car boxyl i c
wW@ei0d/o(778) [ 00251] To a solution of 74 (0.20 gPCBUSD08/009142
mmol) in tetrahydrofuran (2.7 nL) were added aqueous

sodiad sulfatey gaud tieodgh o/silitd pldp) andrdnoditfaedainded reduddd) pressure to
sequentially. The reaction mxture was heated at 65C

gl‘f‘b‘he 1@”95%9“5”%4’!‘6% 9ih(7T4b®)-t 0 room tenperature, and

VX T e Moo SRR AR AR Ro iy Bl 70

[0§BT] L x AR}¥olution df 70 €15 v 9.86 agned asd htpdtydnamrmnouhmxhemb -2-

captoyaRd. &s;alﬁ? B in g e e 190 s B al pws stirred a
rofé\@ttgrﬁ § et e 'Hduﬁq m%aél%h%li‘ﬁﬁgw%?%ﬂé@hﬁme@ 0h@& reduced

over magnesiumsulfate, and filtered.
prddsarefant thetesulting resodveevdsrparidicd by detomatetlisibich gl esbumre

: ?natx!grglpgy E otage&)I eFI‘utm 1‘%1%l ggly?gce?atgmie)ga%ess EH tiodZO(’/oO v/1v§ to give the
chg

txtie'don?p‘oﬁﬂd%@@?émﬂ(/ﬂ %{'onam' do) t hi ophene- 2- car boxylic
acid, disodiumsalt (7 [00252] To a solution of 75

VK 399 Brgtyl-@-cmi)mnbbl)ylsuif«ammidn)thidplhen(-z-m!oomd's astthed)

OGEHHT o5 T e TGO 73 & DL oty b fplTBeiran @Dl was added

aqhédu’ sadiind bbklhé (Z{ﬁmLO o) ahd thenthehietl la 76@W TR 2B thodss. ahe reaction
white soli G}§)105 . 69 WD 2009/017719

miptyre was ebieyeb il t%@amﬂe@m@MP%% Heatacishifiesk to pH 2 with
com g e Pl R DB s FFe oy s sedagr presure
anﬁ%ﬁk) resulGhg agyeoctkig6lutlon Walektyactdd witlo shibfotoine (3 20,mI0). The organic
to RT 77 00 S a) (, ., HE r|d|ne
ewwr@orﬁgi g@@ﬂsucsw skt g‘) ftfgsiqaf ugQussapirpigd sodium
choridé! dricPover §din suffate Ad FIRA B filirare waY canc&iPlied under
COZH CH3CN INa" C02 Na' 79 80
reducsd Press@re Te yiekhthe rtinlnacpmphan@aaeareoﬁuwmmrsplidéhlsa g).de

e e e

chl oronet hane (22.7 rTL) cooled to OC vvas added

chI orosul fonic acid m.; 13.5 mmol) fast
(0824w se. TW@Olté@@tqfa (h$4<tnugt @4&/@§ngk) i peetoratrde o1 gk was added

a rl{ry s?e 18 yd’r&? gle 8‘? ﬁr[LatOLgSemg{o@qﬁf Tﬁ‘l% 1%&&%&1' ikture was

S use e’next rea | rect
frozen in a dry ice/acetone bath and lyophilized to yield the title compound as a white

powder (201 mg).

Example 20: Preparation of 3-(4-bromophenylsulfonamido)thiophene-2-carboxylic
acid, disodium salt (76)

SO,CI
NH, /©/ O\\S,,O S a) NaOHyq), THF,
@ Br /@r N CH4OH, 65 °C
— - H —
s~ ~CO,CH; pyridine, CH,Cl, 45 °C Br COxMe b) HCliag)

74

0L [T o0 [
\S,:N/Qs NaOH(aq) S,\N_/QS
H  coH CHZCN Na* CO,Na*
Br Br

75 76
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wi t hout purification. 1. Methyl

3-(5, 6, 7, 8-tetrahydronapht hal ene- 2- sul f onam do) t hi ophe
wmesogiocarboxyl ate (78) [00254] Synt hesi zed asPCT/US2008/009142

descri bed for 52 except using a solution of 77 (1.30

1. Methyl®4(4- Himﬁaphdﬁyﬁﬁmﬂﬁﬂﬂio)ﬁhlﬁﬁﬁafemilhﬁﬂiyla&é.ﬂﬂm_)
nmet hyl 3-am not hi ophene- 2- car boxyl ate g 2 g
l09?rﬁ9ﬂ) py?q ysolatigmofimethy! 3-aminqshigrhgne- ?aﬁ%r %ﬂ%‘&r( gs & 11.7
ol
mﬂu)fé Cljllb dr yyﬁgévr%élﬁtﬂ%& 6? @gﬁ ertré Qdd%ﬁq)y}lhﬁleqq:%wrﬁg 19.0 mmol)
anli MLern(oEer&eﬁes&lfJSﬁylrMeC(mdﬁfg, 9l mnml)Zinsmbfportmm dﬂ))etrhactlon

I ARG T I
dll\ﬁ?erde\mtl"i‘?féﬁg) %ﬂ%&ﬁ%ﬁg@@ dhpt m'll‘iﬁé%ﬁ?fﬁ%mﬁ)auﬁtwas%mceﬁﬁ%ly washed

met hano reacti on m xt was heat ed at
willDggueous Bydrbahlorc acd (Hwad; 2) endhqueous sadurated spdiuat chleride (50

mﬁfﬂﬁg&?'v‘er%g@g@gg%%’“ F%&Q?%ﬁ%éﬁ‘g%y% go&]gérlpdm?efcfunder reduced
r@stsﬂl%rto( d Hﬁ-oﬁ‘ white $fiddiThe@eudd dfrbdlﬁ‘ﬂ Wa9 Uisbiyed REditMlbtdinethane

acid (20 6N), and extracte wi t h di chl or onet hane

(1p@mLryiand trfhted ovitheagjueoussspdiunphydrowida (6 sd-; 2B iresyltingdn a white

70 9/0 52008/
PrEPPaRE: Tk He PER oS A PY FIATER A SRR dieplpromethane
(5uReer mwﬁ&%onﬂm%@ atcsulﬁe@Mhtaheedusmyerochmmmumoma:anL 6N)

a white solid bSI
ang exgaged with aghiene a@’m HAP &Wla. heareanasrtErss Wets sa@bined,

r t
w&ﬁ %ﬁ?%n %%d; égtpﬁé%?dl%h%gwn{d@ Idno‘%g 81)5 %%Qlég g&lfaﬁr“]e, filtered, and
cohydﬁﬂwddmdéﬂreﬁécedrﬂr'essﬁr% yigtd the xlel@mipdundas apalei yelled solid (2.53

by sonication for 2 mnutes. The reaction m xture was
®filtered, and the filtrate was frozen in a dry

In! §§rp g.ggﬁe@ﬁ vuﬁf Id}fﬁgm#h'eﬁgg JaQba{iyﬁiicdaciJ‘gsﬁ itle

te soli
[Oﬂ’lfdﬂar at i bmaedlution of 74 (0.20 g; 5.32 mmol) in tetrahydrofuran (2.7 mL) were

o e BB O LSOO MBS Sy

re@otioRMhix€lird fvas RMAEY a@$2C! f8r $8 howrs, teo/weH 8Bk Q&Z@"l’@nﬁ@rature and
PdCl 2(PPh3)z. S C Br NaHCGO3| a 81 CH3CN, 150 C
then exteastedevitibagrequs gdign h@:l(qmde(é@@nL 2N). The aqueous layer was

washed with diethyl ether (30 mL x 2), acidified with aqueous hydrochloric acid (20 mL;
6N), and extracted with dichloromethane (40 mL). The organic layer was successively
washed with water (30 mL) and aqueous saturated sodium chloride (30 mL), dried over
magnesium sulfate, and filtered. The filtrate was concentrated under reduced pressure to
yield the title compound as a white solid (0.18 g).

II1. 3-(4-Bromophenylsulfonamido)thiophene-2-carboxylic acid, disodium salt (76)
[00252] To a solution of 75 (139 mg; 0.38 mmol) in acetonitrile (7 mL) was added
aqueous sodium hydroxide (7.67 mL; 0.77 mmol; 0.1N). The reaction mixture was frozen

in a dry ice/acetone bath and lyophilized to yield the title compound as a white solid (105
mg).
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~S ~S Sl; "S'Na) NaOH agl, THF, SAN N ~S H CO2Me
CH3OH, 60 CL / HCO2H NaOH(.,) Na' CO2 Na' b)

woiaiopa)71CH3CN 82 83 84 1. Met hyl PCT/US2008/009142
3- (3- bronmophenyl sul f onam do) t hi ophene- 2- car boxyl at e

Ex&%il;)lehQOﬁE%LrJ@oxaoﬁyi(sgs;7gsate@fa1@empmnhieneaval | abl e
suﬂﬁﬁzﬂ%‘. 0] an Hede Y- DB R Pl cid ANiBei M P att gb)ZS 9; 7.9

ydrous di chl or on®et hane (19.8 L) was added

pyri di ne m.; 23.7 mmol ), 4-dinethy| a?%,ﬂopyrl di ne
(0.10 g; I ),a)anzd. o@cprmer ci al ”/I abl e
3-brormb v i de g@ 9.5 mmuol),

sequential ly. After '8 l‘é:fr“(‘iFﬁ"“’was conpl ee, the
reaction was stirred at roomtenperature for 48
hours. The reaction was extracted wth dichl oronet hane
(50 nm.) and washed with aqueous sodi um hydroxi de (75
m.; 2N), which resulted in the precipitation of a
| gf,ge quantity of white solidofgo jﬁ(ggnsalt HRadBily, THF,
e solid waeidngGHafted by tNon on fil tefJHsOnaﬁé[
oS washedsswet h di chl hane %% L xb)BYle, The
white solid was transferred to g 500-nL Erlenneyer
fl ask, suspended in dichl oronethane (100 ni), and
treated with aqueous hydrochloric acid (80 nL; 6N).
The m xture was stirred at roomtenperature for 1
hour, and the dichl oronet hane | ayer was isolated. The
di chD Ethane ext ts were wasloge Wils water (60
%po eous sat—“L—ggi—“’ed m“%ﬁm (60 nL),
over gt WO 206‘@%17719 20087 042
magnesjum sul fate, filtered, and congentrated under
reduced pressure to yield the title conpound as a
5,6L758-ﬂ1enlahydi'oniip(hihﬂl9ngx -sulfonylMiddnide (77)

OB, e STl SR L BSR4

g; tl‘l‘@‘%tﬂ%!’) iA ‘df&)?&@in\éﬁlaﬁe elay g 829 cwble t§@°C Whs ﬁdd& chbrd$ulfonic acid
| boroni c acid ny; 49 mol ),

0Bis mLI s @mcylg Eisbdrsipinss) ﬂé‘teuaann@n(nmpqur@l Wk Sorédievernight warming to
ro ey e "B bt nfedurd bl SR e ilTpacyign civecty

wMﬁﬁﬁphnﬂaﬁloﬁubj ected to the followi ng m crowave
condi ti ons: erature = 150C, Tinme = 5 m nutes;
. ¥sthyl 3-Geo7, SW r@bwmgpbwalmsbpWWﬂm*donhgqpheAﬁZe«farboxylate
A e);zollng to roomtenperature, the reaction mxture was
tracted with dichloronethane (30 nL). The organic
[oowqr wasSyripsizat asl dee@dbecsfmdembemluymyasdoﬁdim daft¥7 (1.30 g; 5.64

Beous h ‘gocg&uorl C @1“1 2;3 ("gd Sh%l\% and tgg)@ﬁene 2-carboxylate

Hi'}i §ighsbl)f ﬁ}t'rﬁhné 1. {£m02914 206 ROH SR Bﬁ]ﬂtd?&lstﬁigﬂﬁromethane (11

pressure. The crudé residue was purified by
mE) | This aﬁfetdep Itheydesired progluod asryeaowo%wo 62@¥% et hyl

II@§%&ﬁ§lﬁ§p¥%esﬂ@ e&e-t(lﬂgﬁﬂ)é)a go)tﬁlopilene-s -carboxylic acid (79)

[00245)3- (2" TR EHML M ahm ln?l d.whﬁﬂa A @aaky @%gﬁgxﬂwwere

arboxylic acid (83) 259 To a so utlon of

adis] a1cD05 s By arcse Ginpl Y e hama 2 valle The reaction mixture

was heated at 50°C for 27 hours, allowed to cool to room temperature, and then extracted

/

with aqueous sodium hydroxide (20 mL; 2N). The aqueous layer was washed with diethyl
ether (30 mL x 2), acidified with aqueous hydrochloric acid (20 mL; 6N), and extracted

with dichloromethane (40 mL). The organic layer was separated, dried over magnesium
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added aqueous sodi um hydroxide (1 nL; 2N) and net hanol

(0.5 nmL), sequentially. The reaction m xture was
wheavetr7aa 60C for 17 hours, allowed to cool tRCT/US2008/009142

tenperature, and then extracted with aqueous sodi um
suliyd) andi fleerdd OTHeL filtrddd) wasdvmcaditiad isndepyediucsvbpressugstoedeld the title

wi th dichl or onet hane (20 nm.), acidified with aqueous
copppgrrst# dvhite slidi(5A 78 :  6N), and extracted with

I i .

IS8 S8 Al D15 MR i B RS i
disvdiimal88) um sul fate, filtered and the filtrate was

concentr at ed unde{'?reduced ressure The resul t|

[00456{ ¢ so14 aolutien pti79 £31aney 14 gnagl) -agugeys sadipn bv@rpﬂﬁig (2.64
mi 6?8 Fnto1 0 tl@SOg@)ov(%seJcﬂ elve@BZ ts?ﬁjgat?fnaﬂl' Q%mﬁ@s YiTRé fabliéh mixture
titlTe cohpound ‘as a |te
wa-f{l@redyendihelfiliraterwds-fRozgh sub ﬂqnmmiadm)mehbatb b.ed1 brophidmed o yield the

.Xxylic acid, disodiu alt (84) [002601 To a parti al
“té&loﬂ"’cploﬂﬂéﬁﬁ‘ag’ 1t?§%h4%1$7 MEH96 mmol) in acetonitrile

Exalngle 229 Pil&ﬁraﬁé’:ﬁsﬂs-%ﬂk&ﬁ@#b%l ﬂbmﬁyﬂﬁﬂamﬁldo;th@épﬂﬂne-z-
canng/h %Qe reac lon mXture frozen
ry |ce acetone th and |yophilized to yleld t he
title conpound as a white solid (26 ). 72 WO g(ony,
2009/ 0},/719 PCT/ US2008/ 009142 B@eg@p/l@m;sZS Pr c@: I on
of F (4- nor phRypyidpe BMAR GHCl
phefylsed,drignant dol t Big®phene- 2- r boxyTH¥e aci d, PaciPphys,
di sodiumsalt (8 ® a) THF, &0 ‘(_)'—O O ) (ecﬂfgfjﬂ =)
"SSNI_ S ~NH\ CH3OH, 40 C -1~ microwave, 5 min
Pd2(dba)3, H-CO2Merb) HCl (ea) Br BI NAP, NaOt Bu rN 74
toluene, 100 C QA 85 ~0% N-J- S NaOHaq) ~ S N S

-'-~ NI i HCO2ZH N Na~ CO2 Na~ 86 87 1. Methyl
3- (A- hol i nophenyl sul fonarrbd@) 'sophene 2- car boxy| @ =\
{0026 13)naba, arHe ol ut i e Sty (1.02 g 2.7 DI

anhydecaes t ofHs@he ¢ 13. 3
.28 niL; 3.2 wnmly), sodi
), bis(dibenzylidenead ne) pal | adi um( O) (7
mebl ), and racemni c-BI NAP(10% ng; 0.2 mmol)

I 'e‘ifgﬁg;f 3ai)r o;ﬁxde uﬁﬂ)ga 80&“} ﬁhéne?’z a,fﬂ—()xxggsbﬁ;;ded

rrln nmx

[0028F§r ni tTm@arlummswﬁaﬁ&c(aﬂllytasbxlablésmeﬁm 3Idﬁﬁﬂotﬂlﬁ)’p‘heﬁb 2-
at 100C. for 16 hours. After cooling t
caghopleredl e Tehmmalhisranbidiens dichloroptsthang (19 wh) yyas pdded

PYRIER (BT 2P 7oA S AR R ot 0 1% 8 HimeD. and,
coan{mﬁfaaﬂy gwtilabkt Uronoabienranchll-sulfohey] ¢136ridd §2.43Ted.5 mmol),

i chl t hape. . .
sequentlal? Klgter acﬂiltlon was complete, the reaction was stirred at room temperature for

€ Na* COyNa*

48 hours. The reaction was extracted with dichloromethane (50 mL) and washed with
aqueous sodium hydroxide (75 mL; 2N), which resulted in the precipitation of a large
quantity of white solid (sodium salt of 81). The solid was isolated by filtration on filter
paper and was washed with dichloromethane (50 mL x 2). The white solid was transferred
to a 500-mL Erlenmeyer flask, suspended in dichloromethane (100 mL), and treated with
aqueous hydrochloric acid (80 mL; 6N). The mixture was stirred at room temperature for 1
hour, and the dichloromethane layer was isolated. The dichloromethane extracts were

washed with water (60 mL) and aqueous saturated sodium chloride (60 mL), dried over
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extracts were dried over magnesiumsulfate, filtered,

and concentrated under reduced pressure to yield a
wQ@edobowgel . The crude product was purified byPGI/USMa8/009142

gel chromatography (16%to 25%to 33%to 66% et hyl

ma2A&didth Suifhte NEXEEE inl RoActHiraRH AR rediiced ipté¥s@icqdBidid e title
gradient) to yiel ‘dthe title conmpound as a pale yellow

comppungl W?@lﬁk solid (B79 gh- Mor phol i n- 4-yl)

II%G%QQ% lﬁg)ﬁ%@?ﬁg@o%ﬁg{ ﬁgf‘é(@{egle-aﬂzfrb@ﬁﬁate 82)

[00258] ahydrpp lst:ao nﬂzm?crmzv)we/\maalomae tvas quczessivedp dhatged with 81

roxide (5. 2N) . and_ net hanol (5.3 nL),
(135%'@8139}515 mmgzl) ormlber@amceﬂq(% g4 molheat ed at 40C

g e L

an@ hfjueotik Eat&mteelcmﬂldnayﬁ:arboﬂstemgh ed i The relactiohwesset ves subjected to

the(fgglom_ng ,wgm dln]éi&%iglé th a ueouiéMr chI I C ags'@‘iiower—zso
W'S'fg%%l}n d so ulr6r1nchl %hl \(ﬁ&( %&%O\Wg{r)@égﬁg%}gﬁyé the reaction

miRbgn»es axtra;tddf\mtb dichldromethanea(3@ mhe Thid ¢rganit daygnwvas separated and
concentrated u der red ressur sultin

sufSBREVORE SRS Btugage hePaRe R T 7 aNRSY atifs satrated

so&uhydhigsat @b enlL)n dA8X 8V magdnesitinSutfatel filtbrell] shdCsonb&itiated under
as a white solid (53 ng). 73 WO 2009/ 017719

redecyd pszsng @b@ gage r¢sndue3~zES(mmmd bl silicasge) plug eluting with a 10% to

2o SN 4 D S P BLEES BRIRE APy i sona (19 m.

Im 3J(|4' Mmh}lbi;She&yllsqlls‘ulﬁmdhﬂﬂb)hmdbhméib-cél?b(ﬁé'hc ricid (@3)28
050N) was achi eved b%/ sonication for 1

(003594t . ﬂfba pluiden ofBZni 7R 2Quasnal) ngtetrahy drofyeany (R anl) were

/
adpéd éiu%f) 2 BRidel1 2N 8 égaﬁ%r% S31), Sflentially. The
reeﬁmbn u'hl((ﬁﬂ:e Wg$ hedfechﬂ}ﬂOéCZfdx lﬂl@para:ﬂbmd t@éool to room temperature, and

LR ETLABORACIT DTSRI (POBILARRD: The RAGIOUS fayer was
we@lriéd @itﬂ%héﬁl@oﬂleﬁ)ang%@'lﬁ ?‘)acugfﬁgﬁlth%@(@}.{s hgd@%ﬂ% abld I&ZO mL;

0" O S'NaCH
6N) @utgxﬁerameﬂi x@chzqucmlelmthme (GOmINa' Thegggguc myemfa:hyashed with

aqg? g;éera{t%cp i%%l)trg FG%}QE Z# L}:@ﬁl n&rée OQI%F él%%ﬁ%tllﬁh Fgll?etg eﬁlgered and the

ﬁlﬁatema@tzbﬁéax@{a&htdhu@pﬂaaa@d%r@s@ﬁ&oweamnﬁ&g aﬁize glidlwas purified by
nmol ) pyri di ne n.) was added

a siliqacgef pbagt Wty @f?ré%f @rﬂ;ﬂo%ﬁhﬁlraca@te( gragispt 19:yigld the title

compound as a white solid (36 mg).

IV. 3-(2'-Methylbiphenyl-3-ylsulfonamido)thiophene-2-carboxylic acid, disodium salt
(84)

[00260] To a partial solution of 83 (36 mg; 0.096 mmol) in acetonitrile (1.0 mL) was
added aqueous sodium hydroxide (1.84 mL; 0.19 mmol; 0.1050N). The reaction mixture
was frozen in a dry ice/acetone bath and lyophilized to yield the title compound as a white
solid (26 mg).
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mol ). The resulting m xture was stirred at room

tenperature for 36 hours and then partitioned between
waelc@bloorronet hane and aqueous hydrochl ori c aci dPCRN§2008/009142

The organic |ayer was separated, dried over sodium
Ex%kﬂ;fl@t& Prephatftidiflot im[@uﬁbr dlﬂ;d4-9i) [ﬂiehyl-‘salfﬂﬁimuﬁﬂthlophene-Z-

lgﬂﬁ?ﬁ@%ﬁt B o4 Salk B8 pressure to give th

esired pfoduct as a eIIow solid (120 ny).

( rt-Butyl p | sul f onami do) bgnzp[t hi ophen@on,,, THF.
2- % g $c acid (%Nroozes] To a % Zufgo of 88 ,1‘%30»4“%0%
OHg cOm3l nmol gy da), ML hanol ( ) MascaMdeded  b)HCy,
BraqUeous sodi um hy@maxine@s( 1l ni; l; 2N).

Acetombtrile (2 mMYuepmoiided B L0t i ssomi ubi lity,

and the resulting m xture was stirred overnight. The

reaction mxture was acidified with aqueous

hydrochloric acid (2N) and extracted wth ethyl

acetate.qThe gam c layer was dried gver di um

sulfa e “ed, an#@eacent r at ed éfN/gguced

pr . HTrlddgHiatl on of the cr de dwet doypsn

h ;ﬁhes and di chl oronet hane yie \) the deS| red
uct as®a pink solid (121 ng

| 4 tert t |
L Mﬁ iyl demSraagiinanRRebYirpaam AR AR HARE 2 farbBhute 5o
[OM / 01771309a P(@Jﬁ&ﬁgpﬂﬁ(IQ@éQﬂ nM?ﬁﬁa]nhy@ro&s $olli¢tiel (9B.3 mL) were
(}nglg 30 nmol) in acetonitrile (2 nm), was
adSetboeT foe 628 sdai3 tawmmaﬁ sodinm rer-tytonide @ B1g;mrbmmol),
bl{edl’ogéz&l nea@ét%)ﬁée)pgltléd'uﬁﬂhgﬁ 6l )ﬁ({ggpg%\,\g@ , sl emic- BINAP (104 mg;
0.2 ﬁﬂinicﬂﬁ Sé@’eﬂtlbla)t hAddihdohMQpll‘nbﬂlé @83 mLywgs udded tohaid i stirring. The

solid (0.121 g). npl e 25: Preparation_of o
reaameamlmc Wit 9P'¢H@ﬁw§n9g%ﬁtamsa'ef)re Jushy X By dherppasfed at 100°C

? nﬁﬂ%r EIRRY lrb(ﬁn Seraﬂfes ﬂ{y Héﬁ@t%llﬁlxﬁﬁgkag extracted with
B8 Rt

ridine
dlﬂmﬁﬁhﬁt}h)ne (70 mBPAH \A@Shd:d\wﬂﬁi@d@ubhydﬂ@tl(laqc) a@d (3031111 X 2; 2N),

wzggr (?O n@ PTWP_I (gue%hs saturate% sl_| 1Cucrr)12<|:_l|119_5%e%0 mL) Clc?lze ci\ll?:hloromethane

exﬁ-’a&tﬁl Wef drikidver phgRvdiam! s i@ ed Smi lcopépbarRdunid reduced
hi ophene- 2- car boxyl at e 91} [00267] To a solution

prw@tuwb y&ldmiyabow gel. iBreotude podhetiwasgiveidied by sHicaerl shapmatography

EE M At R —

gridient) to yibK thesitle bbﬂﬁgoﬁﬂddswlﬁald\@éll(ﬁﬁ lede(doatng)oom
tenperature for 36 hour
I1. 3-[(4-Morpholin-4-yl) phenylsulfonamldo]thlophene-Z-carboxyllc acid (86)

[00262] To a solution of 85 (306 mg; 0.8 mmol) in tetrahydrofuran (2.7 mL) were

added aqueous sodium hydroxide (5.3 mL; 2N) and methanol (5.3 mL), sequentially. The
reaction mixture was heated at 40°C for 17 hours, allowed to cool to room temperature, and
then extracted with aqueous sodium hydroxide (20 mL; 2N). The aqueous layer was
washed with diethyl ether (30 mL x 2), acidified with aqueous hydrochloric acid (40 mL;
6N), and extracted with dichloromethane (40 mL). The organic layer was washed with
aqueous saturated sodium chloride (20 mL), dried over magnesium sulfate, filtered and the
filtrate was concentrated under reduced pressure. The resulting pale yellow solid was
recrystallized from hot 80% ethyl acetate in hexanes, to yield the title compound as a white
solid (53 mg).
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and then partitioned between dichl oronet hane and
aqueous hydrochloric acid (2N). The organic |ayer was
wGepanat7ed, dried over sodium sul fate, decant ePlCT/E81908/009142
concentrated under reduced pressure. The residue
110 BL[ed-Veskph@ iyl bhenly 1M fedantide|tatphehy-2Qiarbbxylika il disodium
(gr[g%ll ent fro%ﬁ’ @gy%'let hyl a%:eta{?‘g in hexatyes) ?g
sal§i(8D t he desired product as a light vyellow solid (176

08 (4. 5000 91 GG Fomans b sepye s hyspide .64
mIy P i1 20. ¢650N)X\yé§ &h&ed by 6Omdtatida0Rb 8]m1ih'@tea 'I$16 |r¢Hct10m mixture
of 91 (176 m&jgtro 42 nmmol ) in acetonitrile

(2
waédd@aed aed ths gtsdvaarﬁqm i deicg/acgang path m; lyowh’élzed to yield the
red overni ght at room

tlt]te%%mg‘rbh{;ure Mflﬁég?le t| o ‘m xture vvag acidified with
Examse2d: Pyaravatiooof 3-(4¢¢rttbaBiphemyichifonianddo)bénzé[blthiophene-2-
cafh ica¢Rl, disodiubheal®(gHNi ¢ | ayer was dried over sodium

sul fate, decanted, and concentrated upder reduced

pressure. The deS| red product was ob ed as fine

eN*&s fror;;pgddggl or onet hane andg hex89?81?3)’7,13?(3‘”,CHGOH,CHSCN

gfe8ni sh-y 7 ny) S\e~s
U’s"z%S/ 069 S0z ﬁ H  GocH,  P'HCley
III 3-(4- tert>%jE;F;henylsquonanidg)-S-fIuorobenzo[bJ
t hi ophene- 2- carlboxylic acid, disodiumsalt (93)
[00269] To a solution of 92 (0.131 g; 0.33 mml) in
acetonitrile (3 nL), was added aqueous sodi um

hydr oxi de .4 m; 0.67 mmol; 0.1050N)}x The reaction

m xture frozen inadry ice/ acet bath and
I yophid»\\i,,tze o give a pale yellowosgl [d(0.143 g).

Exa SR6(Pr epar a4, of S
erf4 bGPgV‘I phen§!&¥l f ona hiNeho}2NS- b] pyri di ne
-2- carppxylic acid, disodiumsalt {96) NH2 a)

NaOH(aq), THF, \ / \ a) pyridine S OS H2O 50 C \\
1. Methg 350k eers-butylpls@y Bulfod amidy) beidio{ £ighiopmomcRarlxylate (88)

[0@%648 > S ‘&?ﬁ@?ﬂgn r[r)lggy%-a%i%begz(%tﬂiocﬂgne- -’élgr-gocol%te%-i-zm g1
ml%of)‘}n b?ﬁﬂm@ ¢t Ipherudaed i—@é}aﬁhgwanlzérfb@@lfér%fl 3hidkide (0.256 g; 1.1

pyri di ne- 2- car boxyl at e 0270] To a sol ution of
migphy [The regwlting mixsire [vas 3tlb?®ytr Iioenht@mc@arrs domdhaqurg andsthen

pagit on%g %gtv{géﬁ l}gﬁecrl]n%(gﬂglét ony &ﬁ%f)or | )ﬁ@%@&%ggd (2N). The organic

layer was separated, dried over sodium sulfate, filtered through a pad of silica gel, and

0

concentrated under reduced pressure to give the desired product as a yellow solid (120 mg).
I1. 3-(4-tert-Butylphenylsulfonamido)benzo[b]thiophene-2-carboxylic acid (89)

[00265] To a solution of 88 (0.120 g; 0.31 mmol) in methanol (2 mL) was added
aqueous sodium hydroxide (1 mL; 2 mmol; 2N). Acetonitrile (2 mL) was added to aid in
solubility, and the resulting mixture was stirred overnight. The reaction mixture was
acidified with aqueous hydrochloric acid (2N) and extracted with ethyl acetate. The organic
layer was dried over sodium sulfate, decanted, and concentrated under reduced pressure.
Trituration of the crude product from hexanes and dichloromethane yielded the desired
product as a pink solid (121 mg).

II1. 3-(4-tert-Butylphenylsulfonamido)benzo[b]thiophene-2-carboxylic acid, disodium
salt (90)
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2.03 mmmol ). The reaction was stirred at room
tenperature for 18 hours and then diluted wth water
wanadsxtriacted with ethyl acetate. The organi cPCEHYS2008/009142
was separated and successively washed wi th aqueous
[06268] ochl ord £sdlaiich 6289 (1 AQBDOMobhUEabREr R imI), was added
chl oride solution, dried over magnesi um sul fate, )
aqpequs spdigm hydaoxide b8 mls@.alnaaolyGIRRIDD)- pHhtesstigriag oyggight at
cr resid .purified ik I P
ro e Rab S i MBR iR M2 HEE s roctons bty aqd yophilized
to glveladwhilesdlidt(0g 2¢ @ypound as a white solid (0.070 g).
I'l1.3-(4-tert-Butyl phenyl sul fonam do)thienq [2, 3-b]
Examplai2fcPrepagation F 3&4-&@%&"(399516“3;@@@%}“'# -& sol ution
flugirobenzofh]tviophenes2-carhoxyliy acid, disodiamy salo(3%an (2 nL),
aqueous sodium hydroxide (2 nL; 4 mmog; 2N) and water
(4 nmL) were added. The reaction mxture s heated at
ASQC fRL, 5 hours, cooled to room tenperaxw(e, and then

fcted with2@8ihy| ether (2x), R lether sol HfERlea CHCN

s drsegngded. nyThe agi®etis | aye 3 affi difi ed wi BhClag
aqugous hydr oc ‘0@ acid (2x$ra8?4§53with
ethyl acetate. The organic | ayef was $¢parated and
washed wi th aqueous saturated sodium chloride, dried
over magnesium sul fate, filtered, 76 WO 2009/ 017719
PCT/ US20Q8/ 009142 and evapor at ed undef reduced

pressure
solid

yield the title conmpound asjal off-white

67 9).

O,

64-4e55 - But yl pla | sul f onami 4 vepd [ 2, 3-b]
(i g nél 2-lcar boxyITT&j—jg%é)rd, di 5 i (:96)

00%72] To a‘sol ution of 95 (0. 0017 mol ) in
acetonszrile (2 nmL), aqueous sodium laydroxide (3.4

1 $henst Sl hunapa e nhropearyiHbient grearboxyiate

(@Ppth and lyophilized to yield the title conpound as a
I |6ght yellow solid (0.076 g). Exanple 27: Preparation
[002673- [ 2- bFoasolytion methyl drasmpodyilyqrhbenzoEilthienhgne-dorboxylate

(08?% %polil ? ) ebliiir? %}r'r?ﬁ)éél)(/g ,&@Cﬁlf?g ’ad%dS %—g%rﬂgpf}g%ehdl}%%?lfonlnghloride
(0@53(%2,1 o001, ThekdfaltihStdk turéSias stirted 20fdnitetfperure {61336 hours

S C02CH3 . 2) / OCto RT F3C_ 'Br 2 ) (aaI}h F3C Br 97 O
andthey pagtitianed-hety sgacdiplaomethage angagugoughydioghippic eHIERN). The
orli L b AP PR ST Rl T e IR T i uncer
reéuved Presaureo Tk atsdue BI3ingd @2 Byrifial by dooinetdgf(by on silica gel
(g(s%olgegft I@'%pn (9 {o @% r&Itllyl gc_:e%?e Tr? Lcr:])la% 5%} %fvze_tﬁg crlebs?r)é}i lp?otd%ct as a light
yellow solid (176 mg).

I1. 3-(4-tert-Butylphenylsulfonamido)-5-fluorobenzo{b]thiophene-2-carboxylic acid
92)

[00268] To a solution of 91 (176 mg; 0.42 mmol) in acetonitrile (2 mL) was added
aqueous sodium hydroxide (0.83 mL; 2N). The resulting mixture was stirred overnight at
room temperature. The reaction mixture was acidified with aqueous hydrochloric acid (2N)
and extracted with ethyl acetate. The organic layer was dried over sodium sulfate, decanted,
and concentrated under reduced pressure. The desired product was obtained as fine needles

from dichloromethane and hexanes as a greenish-yellow solid (137 mg).
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ng; 3.4 mmol ), 4-dinmethylam nopyridine (94.3 ng; 0.77
mol ) and pyridine (2.5 nL; 30.9 nmmol) in anhydrous
waelr@bhborrenet hane (60 nli) was added 2-bronp-4 PCT/US2008/009142
(trifluoromethyl)benzene-1-sul fonyl chloride (1.0 g;
1B 303-eButy ehy RaHvh SBid o)S Riorobdazd[ b RRiophenE 2@k B F lic acid,
the reaction m xture was stirred at OC for 20 m nutes,
dispdiwm salty(93)al | owed to warmto room tenperature,
ighred f t
(0390 s of 1 55ultaibEap REBS LA ARERI i BRI, was added

aqdéduB Godiver hydrgxids (mmnﬁulo‘ 6% ®mol;f0.1059N5d Thamehction mlxture was
concentrat ed under reduced pressure. The crude resi
frq;oae ity AN ice/@ceigne bath anhboahilized togiyer pelsIvighaw solid (0. 145 g)

e BRSPS B Mg - iin >

caebmtyllmra)ud,dngunﬁntshb(%)tl e product as a white solid
(330 .

. 3-[ 2- Br ono- 4- (trlfluororrethyl)phenAs | f onam do] t hi

he 2 2-carb XQ(I .c acid (98) [00g74] a sol uta]"p‘* H(aq) THF,

2of/ 97 (330.0 [) in ted uran (

NNt~ 1#eEhanol b)( Stefd added @- | &6,b,um B HClaa
hydr oxi de (4 m\}@ The reacfion mxture 77 WD

2009/ 017719 PCT] US2008/ 009142 was h¥ated at 75-80C

for 6 hours, allowed to cool to roomtenperature and

then concentrated under reduced pressure. The

resulting residue was dissolved in chloroform (15 nl)

N th aqueous hydrochloric acid™2 x 10 ni;

2N) . Thoe gani ¢ phase was dried over esi um
&se{i‘e i$tered, anshg concentrate B@&e \ Seduced
Surig. crudewrdue was
aratlve PLC to afford the ouﬁg as a

itegsolid (110 nm).
[11. lé'rilez Brono-4-(trifl uoromnethyl) phenél sul fonam do] t h
1. Misgh (@wcebbwqwlsaéﬁoaamlfémﬁumma% pyridingy2-ragyxglate (94)

[063};%7e ofno't :JH 2 Q?lgtl?ﬁ:iéf éti’lgloj gxalﬂg)thlgnﬁeo@ng)u(ijlhg-%—carboxylate (0.3 g;

1.36/ thino ﬁllepy(rﬂlrile (1D;mD). ®ds amleﬂ 4- t@rt%u@lbenﬁhﬂesnﬁ‘a@liohbnde (0.48 g;

m xture S ozen 1 n i ce/ acet one and
29yl V\@’d'e?ﬁ‘% Vst & g%teea%w e D houppnd then diluted
B Py Ry PSS TR SRRl et
suecasawdtngmhod wuhdtgucbus denhballctac(dl(%l) andhb«meogu Saftmrated sodium

h?(B’lC% 0 ut1/0n1 rbs%ccl?vgf In@%n%sxym ful?%,%lﬁﬂ’ed 6g‘d eﬁapo(rjltﬁcp uxider reduced
pri¥séred) THYCrIdH 1@SIdudWAR puilitdbysilifa fel throafltbgraghy eluting with
hexanes/ethyl acetate to yield the title compound as a white solid (0.070 g).

II. 3-(4-tert-Butylphenylsulfonamido)thieno[2,3-b]pyridine-2-carboxylic acid (95)
[00271] To a solution of 94 (0.070 g; 0.17 mmol) in tetrahydrofuran (2 mL), aqueous
sodium hydroxide (2 mL; 4 mmol; 2N) and water (4 mL) were added. The reaction mixture
was heated at 50°C for 5 hours, cooled to room temperature, and then extracted with diethyl
ether (2x). The ether solution was discarded. The aqueous layer was acidified with aqueous
hydrochloric acid (2N) and extracted with ethyl acetate. The organic layer was separated

and washed with aqueous saturated sodium chloride, dried over magnesium sulfate, filtered,
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COZCH3 b) 101, 0OCto RT I H CO2CH3 salicyl al doxirne,
CuOQ, Cs2CO3, CH3CN, 102 nolecular sieves, 85 CO',,0
WO 2009087141 OH(av, THF, O S* S NaOH O S O ~\ S PQE/HS208/009142
CH30H, 75 C_(aa) N_ 1 \ 1 OC®RCH3 b) HC ay) OH
an@eRipdehid@Minderaeduced phéagure Go Fiefl the4itl€@dmpound as an off-white solid
| .4-tert-Butyl-2-iodobenzenesul fonic acid (100)
(0[0632¥6] Synt hesi zed as described for 1 using

R AP SR i aci

disothysirsalty96) chl or omet hane (140 nmL). Triturati on of

t he crude_product from hexanes |eI ed the Il S
082 ound "E@a solupen 9140 0q71gs, O@l ol) in acetonitri e( mL), aqueous

2- f
B
reantioh )miixturel wak frozereinhadry i¢Ga@torie)batt andd§epkizedadgeeld the title

pho hor u en achl ri g; 52.9 mol ). After
CONM; mai,gﬁ @66&56&?%19 PCT/ US2008/ 009142
ﬁg?k%eprsmaﬁeeswqammowe was heated at 75-80C
(t

%?L}/l)@ﬁ’&l()zﬂﬂfo‘ﬂaﬁggo] éﬂiﬁ‘ﬁofféjg 'c!ai'lgtg%hlg Qt!ﬂis Bi&%ﬂﬁn salt (99)

h ing at 85C for an additional 12 r he a) LiOHa), THF,
\ag%tl on m ))PWP'E QUEE CﬁFFAﬁ%Crom ed/&of% St __CHyOH, 75°C
ick¢Hanal 6‘?29'500(9@3; achl qrd 0 f01% 60 b HCley

nmol ) was ad ating was confinued at 90C for 4
hours, cool &f to rBomten‘perature and &oncentrat ed
under reduced pressure. The resulting crude oil was
purified by automated silica gel colum chronat ography
(Biotage(r)) eluting wth ethyl acetate/hexanes (0O to
20% Yo O 400 nmL gradient eluti ocmg ive t he
ti/@% und as aNapBEd ow oi |l ( Met hyl

, Pt - saty| - 2- i odophenyl SE de‘) tqfi)rzméhene 2-ca
rboxyl at e (102) [00278] Synthesized ‘as’ descri bed for
3 usi ngénet hyl 3-am not hi ophene- 2- cartﬁoxyl ate (723.0

g5 Bt TR BRI B A > cororvia

ofL- 50 g; 4.18 mmol ). The crude pi nk resi due was

trlturated from diisopropyl ether to yield the ti
[082BHuct ako ricgeled (961 sgltipg of !medfcyl é)ammv/t iopbens/P- carboxylate (534.0

mgc%?g&géllt) fﬁﬁ{éﬁl&é?ﬂhﬁggéé@]@% ure 0 T)OZ{EB gggﬁ%gz% mL; 309

mihoB)Gn rmby JrougpdiehiotonetBdherg0 rriL)O»@asrmkihd 2-bromo-4-

A B 18 DR b
ad%htﬂ)% m&npl&@\fﬁj@{eﬁalmm Hastif¥e st (ﬁ“toﬁ)r DB miRtves,3dually

nhydr ous
allowed to warm to room temperature, stirred for 16 hours, and then washed with aqueous

hydrochloric acid (50 mL; 2N). The organic phase was dried over magnesium sulfate,
filtered, and concentrated under reduced pressure. The crude residue was purified by
automated silica gel column chromatography (Biotage®) eluting with ethyl acetate/hexanes

(0 to 30% v/v over 400 mL gradient elution) to give the title product as a white solid (330

mg).
I1. 3-[2-Bromo-4-(trifluoromethyl)phenylsulfonamido]thiophene-2-carboxylic acid (98)
[00274] To a solution of 97 (330.0 mg; 0.74 mmol) in tetrahydrofuran (8 mL) and

methanol (2 mL) was added aqueous lithium hydroxide (4 mL; 2M). The reaction mixture
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acetonitrile (15 nL) was heated at 85C for 16 hours.
The reaction mxture was allowed to cool to room
wao eoperaiure and then was diluted with ethyl aPEr/ESM08/009142
(20 mL), filtered through a pad of celite and
was BRSed b 73-80°PCIRR & houey] dlle’e Piot®dU fEroor @ mipefitdrt iand then
green residue was purified by automated silica dg,el
corgentsated vgderyrguqeninsesage( My resulfingrgsidie wagdissqlved in chloroform (15

oA o B SR PR, S s v

dné&@ﬂzetﬁﬁégne‘sium sulfate, filtered, and concentrated under reduced pressure. The crude
3-(4-tert- Butyl 2- phenaox enyI sul f onam do) t hi ophene- 2
rem@&mr} e a{wmeqa{ggp)e %/ chgt]’forg};hf Hile pgx@amggdasawhlte solid (110
éescrl bed for 23 using 103 (205.0 ng; 0.46 mol),
gueous lithiumhydroxide (2.3 nL; 4.6 mvol; 2M,
IIL et[nellmihm}ﬂqn&ﬂuéﬁﬁnﬂhyl)plmhylmﬂfoaanindc(]ﬂnnp)ene-zihhsboxylic acid,
y| el ded, a _beige solid which was recrystallized from
S21t4Pni or onet hane to afford the title conpound
[0@?752 whi t, §9&lhﬁlor(§169 %1'19)0 mg; 0.25 mmol% in acetonitrile (5 mL) was added
(4-tert-Butyl - enoxyphenyl sul T onam do) t hi ophen
aqee(ﬁxs sadlbwlwdrcmdc (5d1 mId i0sdanmel;dhl M).( Ib@)ea[cwzsm}ture was frozen in

G SR ST R oAR AR R g s

m%;m) Oll\/p and acetonltrlle (7 m). This affordedthe
| e conpound as a white solid (77.9 ng). Exanple 29:
Examyple 28t Prepagation of 3-(4-tert-butyl-2- phenoxyphenylsulfonamldo)thlophene-Z-
cagbqylic acid, disodiurg salt (Y phenyl sul f onam do) t hi ophene- 2-

car boxylic agiogsu,fegga@pdi um sa ts(gﬂ,ll) 2 P&, 0P 02009/ 017719 so,ci
PCT/ 008/069142—61)5- BFg( @ chtorosutfoni ¢ ac

S NH2 BFNARB3[ aq) >r0Cyo RT B°8pRca 2, o Sf o
RT F c) isolate solid by filmration d) solid in 101
CH2Cl 2, reflux 106 107 a) PCI5, DCE, 0 C S2Cl b)
reflux I / F 108 NH O- pO S a) LiOHagl, THE 2 a)
pyridine, DVAP, CH2CI2, 0 CS,. \ CH3CH_75 C (/S\  on
CO2CHgy,b) 108, 0OCto RT F H COZCI—B ° HiCls( aq) 109@N

~S /60 S ~ PLPYngDMAp. Qg §°C N/ E.N
02 sRBGo.cHy 1 DOOIICIoRT,  1- tert- : -fI UG¥S FBenz‘%i‘;ngggf‘gﬁHe;g;’_o-

( 1 06) 102 molecular sieves, 85 °C

==
o)

N N
S

o, 0 o.,0 [
‘s:NJ;\S a) LiOH aq), THF, S S PN
N CH3OH, 75 °C N NaOHq) N"
CO,CH; —————— COH ——— Na* CO,Na*
o b) HCI(EQ) (0] CH3;CN (0]

103 104 105

I. 4-tert-Butyl-2-iodobenzenesulfonic acid (100)

[00276] Synthesized as described for 1 using 1-fert-butyl-3-iodobenzene (9.65 g;
37.09 mmol), chlorosulfonic acid (3.20 mL; 48.22 mmol), and anhydrous dichloromethane
(140 mL). Trituration of the crude product from hexanes yielded the title compound as a
brown oil (12.0 g).

II. 4-tert-Butyl-2-iodobenzene-1-sulfonyl chloride (101)

[00277] To a suspension of 100 (12.0 g; 35.0 mmol) in dichloroethane (300 mL) at
50°C was added phosphorus pentachloride (11.01 g; 52.9 mmol). After addition was
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[ 002821 To a vigorously stirred solution of

tetrafluoroboric acid (73.26 nL; 0.4 nol; 48% w %
w@emITtm i n water) in a | arge beaker at room PCT/US2008/009142

tenperature was slowy added 3-tert- butylaniline

cofnpfetd) 1Kk reletidh MIkhn: walheate@ sty 3-BOW bVothighe cubled 36 5@"@ dnd

at roomtenperature for 30 mnutes, cooled to OC a

addiienal:phesphoryscrentschloside (o) & 28 Btrempl) wasadded. oAfier hﬁﬁrlyg at 85°C
fot Al rr%ﬁ f onal i2°’9 JIL')th fri‘&w&%(tur’%f\;f%rarggg)déoﬂe@g }@gf() %d additional

€ reacti on n1x ure was stir

phﬁspﬂd enwahlﬂﬁde (D0 209,60 eIk ik dddedarideating tWisicontinued at 90°C
stirred for 20 m nutes. The resulting, beige slushy
o%h@ﬂﬁ,aqoo!ﬁééo FOQM ETRREratiFes ﬁ@bcwc@htr%t%@ qura%ﬂus%meésure The

L
elmncgrwm al‘rgal deatae/he(xaﬁ& Olt) 26%cv/heatetdOanLrgzddient elwtion) to give the

ours |I t sohbg s di ssolved and no nore gas
tit HPFm@ 2®BVed. The reaction mxture was

IIP étﬁglj 34-989311%)@E%Hagwﬁl@iﬂnaﬁﬂ%mbbﬁéﬁzkﬁﬁ%x late (102)

ressure to vyi dark ol I that was puri
[0@78¢0| umﬂynd‘ttsrzndlasjgﬁrsapbgd for Gtusmg mgthil 3eamy10thlophene 2 carboxylate

(7@:@‘?t o 4O ROB 4 iR ag?dx}’éy‘(’; g(ﬁg% ;it(g;"” ONE byidine (3.38

mL 41U8 ﬂm(élljl-axﬁpl(ﬂ)(zl .50 g; 4.18 mmol). The crude pink residue was triturated from
4-tert - But fl uor obenzenesul fonic acid (107)

du[smsmetls;m M@éd tbédltlaspﬂéfb@t:as lighd pinkrsolidydiSA@)-106
S b B AR EP B oBle 100

[06279¢e gr ay nﬁﬁﬁtedoiom‘.’ﬁ(lsne d1g4vaSS6\mﬁﬁledpMnbh(1I®e>tﬂg;elsosamﬂxol)
dri ed under reduced pressure. This 0

af ford
saligaldoxipied A9 & mgsd-3t wma), cagper(l} puide 5%%{%38&% mmol), cesium

eGPl i 7478 DESARRT Bl SicR CobTRE 37B)and anhycrous

acttbhitdlet(éf mI.BLWgsI heﬁteﬂ lati856hfom 4 6 heuts: Slibefreavyion ahiktiré was allowed to

08 0028 si zed riped fo usi\ng..a
co81 ' R tGRETHEFT BTk G Agped aih 915 el GBI AFyed through a
pa@ R c@hte Qhd e@r&!:reﬁiratéd Lhaerehred prasuef ‘I’Hé fesBRIng, green residue was
phosphorus pentachl oride (23.13 g; 1 nol nd

pudificth by rag@mm@sﬂ(xml ehiomaregraphit GBeot@ @bﬁmgmsh ethyl

acetgtf?}be eﬁgﬁ itQ, 1 alt It/g ozssq%l éo%sré‘ﬂ ;g%argiﬁe\é\ﬁ Elu?lé) r f%b)b eld the title compound as
a\ﬁzluwg&iae(ggpﬂ@ | -sulfonyl chloride (10.0 g). | V

V. 31 (‘&terteBp%@tmmzxypw&%@nypgmxmﬁahﬁmsfnrlvpmlﬁ acisl (104)
[Oﬁﬁ(ﬁoxyl %ﬁtﬂe]s&%& as hgsgﬁgécl fo§¥§tui§ﬁl '1@3%2%%%@?&8&101), aqueous

3 usi a reglolrsoneric mxtu
lltﬂ.lﬁhrﬂlﬁ)ydimkié (2131 thL 4.6 mmol; 2M), tetrahydrofuran (10 mL) and methanol (2 mL).

2-tert 4- 11 orobenzene Ifon chl
T%yxﬁwdﬁsrﬂeﬁa Aivdpoes @C%@&@? %Slghpogorﬂ?thane to afford

280.0 2.29 I
th%g?% g?rﬁé '%lfS% %Wﬂll?éﬁoﬂ%Rgé bq{lé}:nt(j anhydlrrTgus el ).

\' ¢ qu-ten'tdimyha-r[ﬂle(lGﬁypﬂe)lylsuﬂunamldnathloph«nfe-l-bm‘b@wmlileacid,
.resi due afforded a regioi someric mxture of 109 and
ditginpay 1108

[OGﬁlt] but yé fthdsl24@ 599&%8}5&@?8#5%&@ m)(@@OQHQQFQO Am6lY, RQueous

xylate (1 1rat|o by . Separation of
sodiugi by@omdc €3 %mla@moauml Ky 1) ewhamqmmleﬂmh) .o This\agforded the

he ti tI 0 ite solid (122 ng). V.
tit c(’ffl-ptoélp F&ﬁeﬁ&ﬂ g@r IﬁSl\Iggnyl sul f onani do) t hi ophene- 2-
Exapieny! Peepiirhtlon b£9X4-tert-butyl-2-fluorophenylsulfonamido)thiophene-2-
carboxylic acid, disodium salt (111)
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[ 00286] Synt hesized as described for 23 using 109
(122.0 ng; 0.33 mmol ), aqueous |ithium hydroxide

w@ 2008417119 3. 28 mmol; 2M, tetrahydrofuran (10PEi/ySENg009142
methanol (2 nL). This afforded the title conpound as

a te Sola) BF( LI/ ng) . chlorosulfonic acid @ SO3H
Vi (4-t eff R8I Yoot uor Qphenyl sul f gnam,da) kil ophe
2: carwoxylc;.gola@éan.aibyﬁlusp di al't (111) [00287] F

ynt hesi zed) af i866J lefted for Soaising 110 (115.0 ng; 107
0.32 mmol ), aqueous sodium hydroxide (6.4 niL; 0.64
mol; 0.1 M and acetonitrile (7 nmL). This afforded

t Repcistdcel ®®c conmpoung s@&cwhite solid (110 ng). Exanple
3¢ freparation of [4-tert-butyl-2-(2-

ca?'Boxyw nyl ) phery[™Sul'f onam do] t hi ophene- 2- car boxylic
acid, triisodiumsalfs(115) (" ,,0Oethyl -TOO,

acryl ate, Pd(OAch, OSp \ S g.NP(o-Tol) NEt3t3, DMF
N HC(,y) CQR2CH3 m crowave, 120 C, C02CH3 THF,

reflux. | H3 3 30 min OC Br OCHQ)?C;Et @12 0,

sNa!; NaOH- 1, i omi. cigefdosdd S S : 75 C h|a>g'°” U
OH( N‘\_H‘e@?e"'s—%—"ﬂ (aq)
2 coﬁ“RFaQC”d?éQEt CO2H A3 114 115 s%i%

2009/ 017719 PCT/ US2008/ 009142 . Met hyd
3-[4-tert-butyl-2-(3-ethoxy-3-oxoprop-I-enyl)-N (netho
Xy met hyI ) phenyl - sul f onam do] t hi oplaerbe- car boxyl at e

] A 10.0 nL m crowaver viaI was
g@(lom 0.21 |);ja+p ium(11)
;0. O4:EN DI ) rF(o-t 0 2y ) phosphi ne

0. 042 nmol ). The reaction vial was then
fl ushéd’ Wit h nitrogen and subsequent‘l'y charged with

[ triethylamne (0.04 ni;
L g%m t%hﬁ‘gé';%tqh )fyl at e (oI 03 ?ln_ 0. 26(2 nmol ) .
[o0282] r eactTcnmvrgnaiuslyamr&dabhnﬁoanﬁ tetrafluebbboc ada (3.6 1dsg 0.4 mol;
20C under m cro ditions, The reaction
455 W% B8 5 PO A B SRR G FOvI R A 25 00 i pdded 3+t
buby1&1iNe8 5D é . ﬁﬂm‘fﬁdli} 'ﬁﬁ@ﬁklﬂﬁﬁgﬁﬁ%@w&l&r&d"ﬂ%}o&ﬁ Qemperature for

viashed with he aqueous | ayer was separ at ed
30amighutes ¢ombadetd ORCtaind dhenid mltmmt ﬁanélumnmntttﬁl 09 g; 6 mol) in water

nbi ned, .d o
QRS 2ot AREEA R B e S0 RafRy Bag R a 0°C for 30
miRGRS SWirthed t6 @odrﬁ%ﬁdrﬂﬂrd/eﬁid' famhet stirfe@ o1 Emases. The resulting

purified by automated silica
beige slushy mateérial was filtered, washed with tetrafluoroboric acid (20 mL) and ether (3 x

20 mL) to yield an off-white solid (13.54 g). The latter was dissolved in dichloromethane
(300 mL) and heated at reflux for 2 hours until the solid was dissolved and no more gas
(HF) evolution was observed. The reaction mixture was cooled to room temperature and
concentrated under reduced pressure to yield a dark oil that was purified by column
chromatography eluting with ethyl acetate/hexanes (0 to 5% v/v gradient elution over 1L) to
yield the title compound as a pale yellow liquid (11.80 g).

I1. 4-tert-Butyl-2-fluorobenzenesulfonic acid (107)

[00283] Synthesized as described for 1 using 106 (830.0 mg; 5.45 mmol),
chlorosulfonic acid (0.44 mL; 6.54 mmol) and anhydrous dichloromethane (25 mL). The
crude gray solid obtained was washed with hexanes and dried under reduced pressure. This
afforded a 3:1 regioisomeric mixture of the title compound and 2-tert-butyl-4-

fluorobenzenesulfonic acid (960 mg).
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gel col um chromat ography (Biotage(r)) eluting wth

et hyl acetate/ hexanes (0 to 30%v/v gradient elution
wW@@p/080® nL and then 30%to 100% v/ v gradi ent PEI/U$10081009142

over 200 nmL) to afford the title conpound as a cl ear

IR 4lrekrBa - miuorbbenzwﬁulydulfon 1 chloride (108)
B{‘Fi tert-butyl - - et hovaﬂ oxopr op-1 -.enyl ) phenyl sul
[002844 i do]Symﬂ@p‘ﬁeﬁes dqscshedb ;2| ustng a(&isyglmelzlsgf mixture of 107
h
85 107D B £TTEbURER Ao thoiRMoric feify syl

peﬁfadhlbﬁtié myw g)fOJI Hfho()&nﬁ dl‘ld.l'bloroéﬂlhﬁdf (#06ah L.y gT retittet Gompound was
reflux for 16 hours addltlonal aqueo

obﬁquoaém Whitesoig which was a emegmﬁpm%'tqram aF relfand Y-tert-butyl-4-
,j%;k()be\t\ﬁ‘én% addeg, %OHS@F épr an additional 4 hours.
wa

resulting ear ol purified by automated

IVs Meéthgl w-terhbﬂqﬂ-aegﬁa;ﬂp}le(lﬁsliilfcagmild)))thuipltena-g-mrbhxylate (109)
20% v/ v over

/ h
10f88]i ont SiUrRsIEd Anfirsstibed By 336908 4 e ERITY TBUSIe 96408 .53 &
10109 GhRY zﬁ-ﬁtZ -tefl- wtypmuh%b\éhféne 88fdnlyt EfokaTRRMR 3as a

cl ear Ol

mn1n¢th®pﬂadn¢-é+canbeuylpte(2 A4 &akkoM) Aydinpthe Fapigepfristiremi280.0 mg;

> 4 pied p5Rina  FaR i aamPEh a9 SiihP 3G Pocghapg (50 mL

PuRifik8ti Bt the cﬂﬂl'é@@di&ue am;iam Fagslsiorhétee :ﬁﬁqt&emf 109 Whd methyl 3-(2-
tetradédrofuran m.) and nethanol (1 ni).

tergfoutl defuernphenylsulfoaaniselthiophenesdrcatbpxyiaier (4: lsr@tlp &y HPLC).

sty BPfhegtglojsoners was achisysd b prpmsis FRUG (v it
cohﬁioﬁﬂd’l&ﬂ@whﬁeablﬁw((wmrﬁg)am d, trisodiumsalt (115)
00291 S nthesi zed as described for 5 usi ng 114

V., @(4 tgritB fluorgphenylsulfonamide)thiophsre-decar oxgdlcrﬁ_cld (110)

I
OB, Tty SO SOl 8T T o, s
lithi®deh bydrgyide 8R6MRI2 COF W6, LM P EFfdligdoiigan (Blwh2.) and methanol (2

mb} i SPien BRI Srmsthad s £ ahite Rtk PBN ophene- 2-

| - id, disodi
Vg@g‘aQ%i&%ﬂﬁfﬁ?ﬁgbﬁﬁg'léﬁﬁémld%ﬁhhHH?—Z épgﬂyh/c alid, Qisodium

saltf1)2, pyridine H,COZMe b) HCl (ag) CN CN 116 O O S
[0%&3 / S&)ﬁ%}zf??g ggsglrib'e\? 'for(S\Oquin'%ai 10 (l lg!Olmé; dﬁ%o’ﬁ, aqueous
sodium hydroxide (6.4 mL; 0.64 mmol; 0.1M) and acetonitrile (7 mL). This afforded the
title compound as a white solid (110 mg).

Example 30: Preparation of 3-[4-tert-butyl-2-(2-
carboxyvinyl)phenylsulfonamido]thiophene-2-carboxylic acid, trisodium salt (115)

Q.0 [T ethyl acrylate, Pd(OAc),, O\‘S’/O oS
s:N S P(o-Tol), NEts, DMF Nk HCliaq)
microwave, 120 °C, COCHs  THF refl
}/@E koc'%ocha 20 min | OCH, » reflux
CO,Et
6 112
0
O s ~ S a) NaOH(ﬂ), THoF o /o
N 75°C OHaq)
| H  CogH; HClag COH  CcHaCN Na CO,Na*
CO,Et COzH COz Na*

113 114
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1. Methyl

3-[4-(] H pyrazol -1-yl ) phenyl sul f onam do] t hi ophene- 2-ca
wo bgplaie (116) [00292] To a solution of 4-(RCT/US2008/009142

H pyrazol - | -yl)benzene- | -sulfonyl chloride (0.5 g;
Ifhé?hyl -)eﬂ-ﬂum-czltbr&mmﬁ@n(ofiyﬁeﬂw-mtmeﬂmymethyl)phenyl-

enperature, was added net hyl
subfnnmndﬂ]ﬂphehml-emgxlﬂtmlén o 27 g; 1.7 mol)
owed

[0 ¥g) O a@%p@}’)@ntgxg@%vﬁa‘%{: 3dachion Yiaf mh%ggcggﬂh‘éﬁ 80.0 mg; 0.21
mﬁlbrmﬁenhﬁhﬁn(ﬂlq Eacé&dtelw Qrdg; Gr(hlel mimdi)cdndari(gviotyl)plospkse (13.0 mg;

concentrated under reduced pressure and then taken u

0.042 mmel) Hhedeaation vid ovasithenslhushga vi@nipgen andsbseaypaly charged

h
AL TASIR SISO Pl g
acﬁﬂale@&@B wiell;\0. 262shai ) The mmnen vid wehs aepled arsd bated fat 80 minutes at
2298 chjoride, dried oyer nagnesi um sul f at e,
1207¢ paderdqnigryvavesanditiops Lie 15Ack m%&w@ggf% f.cooffroom

teﬁgwﬁré g7d (R V\)’é@?ll{léﬁrﬁﬁ{ @bhlofifeth&RM1 6 brﬁﬁq and washed with water.

et at e/ hexanes :9, viv) to yield the title product
Tlusaqaecbladﬂ)jkelwem\semlauedl and extragtpd. with dichloromethane (2 x 10 mL). The

I1.3:]4- h | f th h 2
orei BEGvere SupAmedoded b B SR ke, ARy FiReefirated
undr Adudsd preskuf8Oihe resulfi® Y6 tdsidue viadPukilikd ) @dutomated silica

met hanol (7 nmL) was addegx aqueous_sodi um hydr oxi de (20

gehtolumn)chzgroatp graphy, G3iotage elutgmgowith ethyl agetate/bexapgs (0 to 30% v/v
gr?oelgr(l:ttell&{on ov)cg,t E()(? \tﬁg”lda&lkl? W tE) ?\L/V gpadtlei?]l? F]utlo over ?206) mL) to

racte

affdsa the“EhRe Wﬂ& ab ayRar mgssep@r)at ed and aC| d| fi ed
aqueous hydrochl oric_acid (15 ni;

Ilebzieﬂaetsew-mmm;@-ema} axqurop- lzenwiehenmlfonamndolthwphene—
2- gmk?ﬁqe @YI??N c phases were dried over nagnesium :
sulfate, Ti

ered, and concentrated under reduced
[0028 sur e $ymtlyéseded as described éor22adingt 11291 ah.0ong;-0:3{) menol), aqueous
sol i

hyﬂrqchgoqc&ccdl&r Bita 20D 20d (resaBydrofiran (3-8 nk QU5 Reateertaction at
reﬁu)@ ?Jrh@ﬁ@ukscao@%(g)al %&Ggi Hfﬂro@rﬁbﬁc 4ckd 83 mIOGRY4hd Té?ra*ﬁzfdrofuran €

solution of 117 nol) in acetonitril
mh)_‘)vewaa;ldadi dmﬂjhem}u@oas aé@dpmhmrb xThperegulfing clear oii wag purified

oyShRRPeEd ke Bt tastibar B0y iasteeh FbPaE bAg h defleesanes 010

2096 ¥/ GRf 206 ifINgralikhihelansh FfolRpRd Iby2ed, tcm 00% MoV ¢vee 200 mL gradient
title corzgound as a tan solid f/o 23 g;. Exanpl e 32:

elytiqn) 4¢ ieldbthe sitlezompopnd ps3 clgar qil (7861 mgh-n- | -

ng'% £ d&zgtﬁzggl @i{?ﬁ?digﬁqﬁ?%ﬁ%§E@%BMISg@%e?2-\carboxylic acid

(1t4) orosul fonic acid | \ H2N Br~~Br GN CHCl 2, 0 Cto
[OpRg?qcﬂ}lx1%?&%9%8@14%52@8e5cnbe21 for 27 using 3 (93% mé CO?%&B aqueous
sodium hydroxide (5.0 mL; 2M), tetrahydrofuran (5 mL) and methanol (1 mL). This
afforded the title compound as an off-white solid (67.0 mg).

IV. 3-[4-tert-Butyl-2-(2-carboxyvinyl)phenylsulfonamido]thiophene-2-carboxylic acid,
trisodium salt (115)

[00291] Synthesized as described for 5 using 114 (59.0 mg; 0.14 mmol), aqueous
sodium hydroxide (4.20 mL; 0.42 mmol; 0.1M) and acetonitrile (0.5 mL). This afforded the
title compound as an off-white solid (82.5 mg).
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GN CH2Cl 2, pyridine NI / H1CO2Me 121 122 a)
NaOH(aq), THF, 0.- ; S S S CH3OH 80 Co'-se NNaOH H
WO 2009/00)71HCI (aq) CO2H CH3CN Na' COZ Na' GN GN H@BUSMS/009142
1. 1-o0-Tolyl-pyrrolidine (119) [002951 To a sol ution
Ef{mplet31t Preperation o@3Q[4-(m-ﬁymh)-yl)phe@,tlmﬂﬁianﬁ)e8]tmo)phene-z-

ca\f'ﬁﬁxylﬁdﬂﬁﬁ AYHivR afr(pegate (4.95 g; 46. 75 mol
fol 'owed by 1, 4-di br onobut ane (4.85g; 22.4 mmol). The

resultlng m xt ur Was stirred at 50C under a nitrogen

- NPGIRS ove i and t hen di Iagt,@d Lt h watagraoapgl THF,
ex wi t b6t hyP*lret ate. /@o g c | ayer_fH8H.80°C_
N ed  over rragﬁ:@smumnsulfa tefedCosMed  b)HClyag
Bncentrated under reduced ﬁssure erne crude

resi due was purified by automated S|1|ca gel colum
chromat ography (Biotage(r)) eluting wth ethyl

acet at e/ hexanes (0 to 40% v/v over 900 ni gradient

el ution) toy Idthetltle pr oduct ag k
yeIIow— (1.24 ‘s” \3
@ﬁﬁmg; rroli—aﬁ—n—a“—}- benz I; cid
2961 o a cooF*@&”(OC) t1™6n o 92 1. 24g;

Nmol ) i,p, anhydrous dichloro hane,,g38 nL) was
added chlorosulfonlc acid (0.61 nL; 9. 24 nmol )
1. Methwl 3-@4-(ﬂH-pyirhmlﬂuprl)enyTMfananndo]@hlophxne:lZ{earrlmxylate (116)

BT g' Sodshiitiap of tREH Rl eRRee i Lony! SHoride 0.5 g: 20
mﬁ@?ﬁﬁ%é@&&%eﬁﬁﬂ@ 4.5 ‘?W%cﬁﬁ fSmperture, m@ afl&;?ﬂntaﬂhs}g?a-

oi I” was taken up in diisopropyl ether
ammdém@lehydrqacbﬂxalat@ (W27 g 1.7 mraolbrfolldzmi hmemdsmq (0r250g; 3.4 mmol)

onf) B Rt 8o 35 S Bl P en B RieDB T8 o The

reﬁapﬂ;rrab@ldem condmbratodainder reaaesd ﬁr@ﬁut‘e%dnh@ﬁﬁldérﬁu th ethyl acetate
(5\‘/)l el d the desired conpound as an anber oil (1.8

|mL)zandewveshied sathoyyaten| The agueoys I)abwz@afétefi a8¢, P’FW with ethyl

B P53 oL LD Bl

argidid@edous saturated h@mmlmtdesmm ofger pEghagitinauifaie, ﬁtterbdi hnd
anmount 4 mmol sl oW,y apd portion

cws@fqt%uwﬁze% fi#lée%@% ¢ The apé é?SF‘EB‘? waérrewﬁgf&vgd fraﬁbethyl

adel8MAne AWM, tv‘/@'}alyle?& %Hevtﬁleeﬂ%d&ft aP B eSPMMBsolid (404 mg).

pent achl ori dé was ad . Aft'er addition was conpl ete,
IIt Blf[M(thfymnomwl)pbmﬁmlﬁtnanﬂﬂbhhldpbm&s daghoxylic acid (1 17)

{,tiona hosphor ride AT I
(B8, aoa o BarRemal 148 A0 Bl e e by qrdpfa B0 L) and
methahali (L) waPARKd bgudoR9 BdditiRIRRIFGH 8¢ go ANMNNSHY then heated at

concentrated under reduced pressure. The crude residue

8QV&stor 2t baurgp Thie feastiny mixwieg wasaalﬂmfé§oehtoroom/tvr)lp@rndne and then
eﬂx%%?eﬁqxn{lp&lg&ghetﬁem%%ﬂ 'FH a{q‘fl"élo&el ye%'I vu&sl sggarmeh I%.ng tamﬂﬁed with
aqueous hydrochloric acid (15 mL; 2N) then extracted with ethyl acetate (2 x 20 mL). The
combined organic phases were dried over magnesium sulfate, filtered, and concentrated
under reduced pressure to yield the title product as an off-white solid (0.34g).

I11. 3-[4-(1H-Pyrazol-1-yl)phenylsulfonamido]thiophene-2-carboxylic acid, disodium
salt (118)

[00294] To a solution of 117 (0.22 g; 0.63 mmol) in acetonitrile (2 mL) was added
aqueous sodium hydroxide (12.6 mL; 1.26 mmol; 0.1N) and water (20 mL). The reaction
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acet at e/ hexanes (1:1, v/v). The organi c phase was

concentrated under reduced pressure then taken up in
weelyhiaeet ate (50 nL) and washed with water (BCHi$2008/009142

The aqueous phase was extracted with ethyl acetate (2

miXtuPOwat-Froz&l in@ddr9V&yadtameeathundlydftalised tbiyidle tectitlexdghpound as a
concentrated under reduced pressure to yield the title

‘mbﬁ:l(é'éd@tﬂf a dark oil (1.5 g). |v Met hﬂ -
Ex% rpegft Yel?araﬁﬁbofg- i—%ﬂ%] ﬁ lonam 0 ]E I op
yl)fgi%il onagn Bhe arhp bcr&(‘tl (“séod(slo Ut t('%‘?) f oom

te rature met hyl 3-am not phene- 2- car boxyl ate SO;H
(o[ 8 o; '?2‘5331?1?81*)50\%@3 adde ol | FHEePBy° 3591 i di ne

HANO.E7 g, 11 .8 umaler and tirremh@d 0ce®N N
tenperature under a nit gen at nosphere for 24 hours.

The reaction mxture was coftentrated under reduced 120
pressure and then taken up in ethyl acetate (20 nlL)

and extracted with water. The aqueous |ayer was

separated and extracted with ethyl acetate (2 x 20

rrLE The conbi ned organi c pha Nier e successi vel y

MNas h wat er ad sagtieous % gﬁ{aéfd sodi um 0\,,

baétlbor i de, dried .@ magnesi , filter ng
concentrated f “educed preselreridifhe re CO;Me
crude residue purified by automated sil

col utm chromat ogr aglly (Biotage(r)) eluting W|th et H¥A

acet at e/ hexanes (0 to 40% v/v over 900 nL gradi ent

elution) to give the title product as a light red

solid (86 ng). V.

PrdoBr.yBERY| - 4- (YT I O /)QI -yl ) phenyl sul f onani do?gﬂ);/\

hetheH 30 €ar boxyl [ c 3) [ 00899 To a so oMV’ .
6188, 85. 0 ny; |9?2'f et r afnel Of ur gy ) Mandcoe2Na
nmet hanol (5 added aqueous sodi um roxi de

(7.5 m; 2N) and then Weated at 80C for 16 hours'? The
?"’a%i?’i)psz}o)ﬁd% allowed to cool to room

enperature ang extr act ed wi th diethyl ether.
[00295) aquedDsa bﬁiylﬁd)n wﬁ&-t(ﬂa eg;ali3c7 meiad) ini rmethundl 1§62 mL) was

85 WO 2009/ 01771 PCT 00914
adﬁsﬁﬁ SQskR SATOnE 8% 085 4ﬁﬂ { ?ﬁ@weéf&yr ﬁ%t@amwopﬂtane (4.85g; 22.4
mﬁBgy TH@ ‘f@stu"l’tirgrflﬁ ff‘re]v&as%}ned H‘ﬁ)%ﬁﬁﬁ@f 4 ﬁﬁro%@ﬁ’ ﬁﬁh&phere overnight

ses were over magnesi um sul f ate, I'tered
and mhiemdlhxtehwnhwemer and @stractedivithettipd esgatee Th&“heg,amc layer was dried

| ti i f t o
over Finestiin SR, e, P AR PR oS oYl PIRER, g gruce
refiitdwal Sl B fiasawtNRAGE dddugh ¢Broniodrhphye(Biotage™) eluting

product as an off-white solid

wilh ety @elta/ngHanes. @d? r“t‘)&’#' Vi qvequﬂ méréhwmhﬁmm biis)d the title

ene i sodiumsalt (124)
prf’%gﬁﬁid"zr‘k ?il?ol u ‘?1‘&%9(46 0 mg; 0.13 mmol) in
Ila&ManyLu(bﬁrbﬁdﬁ. rdyl)bemneausomssdm(m)ydr oxi de (2.6

1N) a hé m.) were added. The
OPMt i on T‘PrPfé?QﬂF@ (&3 SPlr“é‘Eéﬁfﬂ -2 7 emallin ARbydraps

O B B SR o

mB/nfidutes )i Thediegetibin-mixdasa evas -aHowéd tragradiagl tyhvarph@ree@-temperature
while stirring overnight. The reaction mixture was concentrated under reduced pressure.
The resulting oil was taken up in diisopropyl ether (10 mL) and aqueous hydrochloric acid

(0.5 mL; 2N) then stirred vigorously at room temperature for 2 hours. The organic phase
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carboxylic acid, disodiumsalt (127) NH2 SQ2C / O

,OS a) NaOHl agl, THF, C C- S COR2CH3 S, N CH30H, 80 C
waeeo7ipyridine | / H CO2Me b) HCl (aq) 125 pCS0s2088/009142

0OSO S N NaCH(aq) N CO'" H CO2H CH3CN Na' C02 Na® 126

wa%%@pal'ateﬂfﬁh@yéncentrated under reduced pressure to yield the desired compound as an
3-(2, 3-di hydro- 1H i ndene- 5- sul f onam do) t hi ophene- 2- car

ambexgil 4.8 -125) [003011 To a sol ution of

R G rnn ikt PRt R onide BRIRY 0 o
[0m7plyl 3-Rtcadieghssietich 612001 \8gal g m(nal)an thloreethane (15.3
was added foll owed by pyridine (0.32 g;

m%@% adged 1tequiyalent of phpsplorus amq%@tak@lwe’r 2g; 15.4 mmol)
sl(&gg .89 ggﬁﬁ)'i’lr(gg? Z’Bg rJ 9{101?&1 lWas hegfaedra? %ng(%h Th&nlér fnd then an

ncentra reduced pressure an
adtnioasl dqpmaIEnebﬁnyosph@mabmté&ﬂomﬂe) wasalldedx iifiee hdiﬂtlmm Was complete,
wat er. The aqueous_I a epar at ed anﬂ extracted wt

thetergionwWas bgaged3s rsfl or 48 JioUrph hdfiniieh koS8 @%&ﬁpentachlonde(l 6g;
7. PRESEF Wi Afied UGRERS ﬁ{g% \é@gnﬁ@m LelPuVRY Eni gt RIHARS YSom

sat urat ed sodi um ch ried over magnesi um
terapérhtre and mhekle:oedemmcbdomdeereduedde[ﬂeuutbe rTherarddecredidue was taken up

._pressur The resul ting crud

in BIHGT ST/ g T bt/ WSt (e A i G siliqacee! phipe with ethy!

ac%@%&hn@f(l 4 WV)t Fhé ergaﬂlc(;Qraé’e @hs concentrated under reduced gressure then
3- (2, 3-D hydro- 1H i ndene- 5- sul f onanm do) t hi ophene-

tal@arlkmnytlhyé a@ﬁiatd (0od) an@ @/av@dzamlgmner timL). The aqueous phase was

43 soI ution of 0
exgacts §’§t )acef 'ﬁtet(Z%( g% gn (IEBgn mfbum sudfla% ﬁ%re%
coﬁ&dﬂﬂaied%ﬁﬂeﬁ@d@&d@ﬁb@ﬁtb&o%@dd o thtyedsrodud as 6 darkndil (124N\y).

and then heated at 80C for 16 hours. The reaction
IVaiMethy B3~ drmeghylAvwny rrelidisol -ybphenydsulfongpudaithiophgngt2-carboxylate
a fc} extracted with diethyl ether (20 nmL). The
ueous | ayer was separated and acidified with
[0620830us Hbwla sabtion 0£12HE1 gl 1.5 nirhol) 2Njlichloesmethaneadd eall) at room

te%“ﬂ%éfé%e %t%ﬁ?ére%@&%ﬁé?ﬁ(%é @é‘%%ﬂ% (056 gb 5 gﬁjmg) amaﬁded
fome&wsﬁmlﬁ@tm gym@ ;mﬁ&s* W thef rsﬁﬁ§a1 stembl;ﬁ Bk B nder a

product as an off-white solid
nlur¢genatr¢12$181eta foy a# bouis. |Tﬂnd genstibn suikfuonwas doicehirasph emder 2educed

R TR AT T A —
la)"sf)was IEpLPAYS and etrdetad ik @?hb/[jﬁce(alé-(ﬂx Db mI}): The®dRIbined organic

and water (20 nlL) were added. The reaction
phﬁmt\xﬂr@ sygesssiyeby washed withjpater ard aqusosnaatwrated sadiwm chloride, dried

oJey %Bgﬁé(sgﬁtg guli‘a?e 3ﬂlf‘elrgd z;.r{aecoih él’ltl%tedclﬁ‘[ggp }’Qzllqcé’%isprgss'il@é1 The resulting

crude residue was purified by automated silica gel column chromatography (B10tage®)
eluting with ethyl acetate/hexanes (0 to 40% v/v over 900 mL gradient elution) to give the
title product as a light red solid (86 mg).

V. 3-(3-Methyl-4-(pyrrolidin-1-yl)phenylsulfonamido)thiophene-2-carboxylic acid
(123)

[00299] To a solution of 122 (85.0 mg; 0.22 mmol) in tetrahydrofuran (5 mL) and
methanol (5 mL) was added aqueous sodium hydroxide (7.5 mL; 2N) and then heated at
80°C for 16 hours. The reaction mixture was allowed to cool to room temperature and then

extracted with diethyl ether. The aqueous layer was separated and acidified with aqueous
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Exanpl e 34: Preparation of
3-(4-cycl ohexyl phenyl sul f onam do) t hi ophene- 2- car boxyl i
W@20080171119 di sodi um salt (130) NH2 THF \ SQ2CI ¥¢1BUS2008/009142
CO2CH3 0, SOH\ Sa) CHOH80 Cl~ CH2C 2, pyridine
hy @éMrie)actd@1 6 a61); 2N)ABen EXtractd \ﬁthemyb&et\dté\%d 8enL)NThel
COPH CH3CN Na+ CO2 Na+ O 129 130 1. Meth
combined oyeanitphasepHeifydrisd| oveHBARRRS U Mﬁ%ﬁ@rfvétezede apg eraentrated

0
el SRl arP i S LR RSl e gurifi i guomay silca e
coluiil ¢hromatbigedphg I(Bttmtgegm elufidg Onlrhitcblclﬂbrmiemmdrﬁﬂhmcﬂt@l geve the title
nmet hyl 3- am not hi.ophene: 2- carboxylate (0.25 g; 1.6
PTQ%F?S%%HQHH@@FSI(‘%W& by pyridine (0.25 g; 3.2
VIR DB L B hidhs T R T A6 ot RLarboxylic acid
dissgbulacaltdb24)at ed under reduced pressure and then taken

(08hol A queotie Fijuen Sel P omE L3RR e i) L), aqueous
sodiuft l?}tcﬁm(lae . égnL '6—26 mid; € PRPANERaRF GAThE) RRASARIE ‘Tﬁe reaction

successi vel y washed wi th watefr and aqueous” saturated
migtué was Eiokzer indedryded/acttangdhatmanghlyephihresd tofyagld the title compound as a
f| Ite({rssd nd concentrated under reduced pressure. The
cr ude residue was purified by automated
E)ﬁitﬁli16§3gl?l'e1ﬁ@hﬁm oBi(Mtﬁﬁ?@l‘(ﬂmﬁﬁaeﬁfgfshﬁgﬁ)ﬂﬁid)ﬁﬁﬁéﬂxened-
cafh8: MR R, AN ris Rkt LA luting with ethyl

acetat e/ héxanes (0 to 4 %v/v over 900 nL gradient
el utlon) to glve t ®title product as an of f-white

soli d( Os&&Q) . o, O a) NaOH(aq), THF,
1 I 3 (4- Cycl oh ulfo sth hene- 2- calAHE0°C_
yl1'c &cid (129) Cﬁ%%@me To a onHof coae ( 0.®8BCIg;

1.46 mmol) in tetrahydrofuran (20 nli),.and nethanol (7
nm.) was added aqueous sodi um hydroxide (20 nmi; 2N) and
then heated at 80C for 16 hours. The reaction m xture
was allowed to cool to roomtenperature and then

extract edovviot i ethyl ether (20 m). Tlaeoa ous
| ayer wag %€p ed andyggi dified

hydr @@ i chachg,(15 ﬁ‘lﬁ:LﬁN) t hen hc e
et hyl Etate (2 x 20 mE3 The conbi néd organlc

phases were ,gfied over magnesi um sul fate,,,filtered,
and concentrated under reduced pressure to yield the
I. Methd fb(bﬁi-ld‘ihy(h's IH-imdenesvbulfor(aidd)thiophene-2-carboxylate (125)

odns” So: 178 UG phPamiibdre 1 Shh a0 SalioR) Bt §fisgre.3 mmob
in chhi&Qm@@raﬁ@ (Pin aﬂrdimpie)nﬁefht&@ eﬂh@ﬂhgl BJahﬂn({tK}ogheI{H-Q carboxylate

aqueous sodi um hydroxi de (21.4n; 14 mol ; 0.

(Oérgi lamarol) was @d_d)ed\ﬁeld@vwbbemndm@((} agit4-8 mmo) ﬁndjﬂ@n stirred at
roliiehbAARD: ek Aol RS AREHENCID I o ThY 8L e was

| the oun
concentrated under reduced pressure and then taken up in ethyl acetate (50 mL) and

\

extracted with water. The aqueous layer separated and extracted with ethyl acetate (2 x 50
mL). The combined organic phases were successively washed with water and aqueous
saturated sodium chloride, dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The resulting crude residue was recrystallized from acetonitrile to yield
the title product as a white solid (0.3 g).

II. 3-(2,3-Dihydro-1H-indene-5-sulfonamido)thiophene-2-carboxylic acid (126)
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tan solid (0.44 g). Exanple 35: Preparation of

3-(2-cycl opentyl -4-fl uorophenyl sul f onam do) t hi ophene- 2
WO 2@anboxyl i ¢ acid, disodiumsalt (138) Ni (cody@r/usS08/009142

bat hophenant hroline chlorosul fonic acid KOQBu, t-BuCH
00302110 26 To dsolhtfnFaRs.(0.50 &8 89 2nm6I)Gn tetrahydro@itai(2(bmL) and
[ n]_|(1)31 F F SO3H SOSISI %EI?:I S DCI% 0 Ca:RgOZCI alsS:E)ZCI )
mema@pl ¢TenL) was agded aggwqﬁsdwhndsgmdg EhmkpPN) pyd then heated at

s08ap e R EERasshifongpSpure fps MASR B opof  roomiffpratine and then

exteadidewith didthyl %fﬂer {RPmL3 6 ThEORebus Rydlakk sepadidGind-acNifred with
HCO2H CH3CN F | i Na' CO2 Na' 137 138 88 WO
aqueeus hm@rpvlllgnp@cpﬂlgg@ gdg 20D ghemextracted with ethyl acetate (2 x 20 mL). The

bR T UETEA A o A2t o concemrs

unbér&ﬂmigyéd |pﬁ¢$§m"e a0 gie(dthé titlg;produict agrambfY; whitﬂ:t Saﬁd i(Qadg).

ert-butoxi de mml ), | nth I|ne

11k 3202 3gDit o L dene.op i foragmg kIS e S FAEy it lisodium

sa{tzpz ; 0.11 mol) and t-butanol (9 nL) were added
sequentially to a 10-20 nL m crowave reactor tube

[06303] ai ni rip asdution k26 (VHE g1 8s59ahmol)es acetppigrile (P imdoeaqueous

So%mltrogg%@ngd hen ﬁ&birl\zfﬂﬁd tol(égglﬁol I ow_dﬁ%d The

red®tiBH hARiure WS rozendR@ MY idePRbiond bhihr MAdySphilizeAls §TdM tHentitle
= High; prestir = 5s; FHT turned off. }{'he crude

conleaumd@mamﬁplydéo%ak allowed to cool to room

FUESE LS ) T s ot
ate (3 x 20 rTL) The conbi ned organic
phases vvere succe wHvel y washed with aqueous

saturatedﬁ =Qdi umybycar bonat e, aqueoys & rated a) NaOHgg, THF.

sodi 6ri de, FeRiCiver magneskyil ate, CH3OH, 80 °C
f , and copgenbyiaked under uced coMe  b)HClu
128
o0 [~ o0 [
N S N S
S‘NJ:( NaOH(aq) S\N'/Q
H  ComH CHLCN Na+ CO,Na*
129 130

1. Methyl 3-(4-cyclohexylphenylsulfonamido)thiophene-2-carboxylate (128)
[00304] To a solution of 4-cyclohexylbenzene-1-sulfonyl chloride (0.45g; 1.74

acid,

mmol) in dichloromethane (4.0 mL) at room temperature, methyl 3-aminothiophene-2-
carboxylate (0.25 g; 1.6 mmol) was added followed by pyridine (0.25 g; 3.2 mmol) and then
stirred at room temperature under a nitrogen atmosphere for 24 hours. The reaction mixture
was concentrated under reduced pressure and then taken up in ethyl acetate (50 mL) and
extracted with water. The aqueous layer separated and extracted with ethyl acetate (2 x 50
mL). The combined organic phases were successively washed with water and aqueous
saturated sodium chloride, dried over magnesium sulfate, filtered and concentrated under

reduced pressure. The resulting crude residue was purified by automated silica gel column
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pressure. The resulting crude residue was purified by
automated silica gel columm chromat ography (Bi otage8)
we@kawiomgioi t h et hyl acet at e/ hexanes to give t heCT/U$1088/009142
product as a light red solid (0.2 Q).
chidméto@dﬁﬁ)oﬂﬁﬂfagé%?eﬂti%ﬁlb@m FERREHI¢/heNunes @Clod064-9R)over 900 mL
I u

cl opent or obenzenesul foni ¢ acid (133)

gregcmm@Bplombt%gleeﬂteéale(mcqu%gs an pEnwviyte sobid (0452).g; 1. 13

e R L A e e
[00805]1 nut €R a soltitort GRIAS (055G, ntm:amm)smaétkmﬂﬂaﬁuan (20 mL) and
radual%&)warmto roomtenperature. while stirri

meshanoh (Gmil) was addedbaqueews sediumy hxdigided29 mIe aNAnaﬂﬁ then heated at
803 AEPHE RIS PECHAE A ABldls vl Moy ™ oGl o Fil Riyfberure and then

exfrh@sé svithwixtRyldther 2@udr). Shdiaguecs ldyet evas ﬁedata&edaahd amdiﬁed with
concentra ged under. _redugced pressure t

aqy@qs W@]@ agigy (1§ mls 2N)hen eprteacd tlp%Lacetate (2 x20mL). The
cofrﬁ)gdeg' oégé}% hésgs %ére% jed oveBmagnesmm sulfate ﬁltered an concentrated

[ entyl - 2- f uor obenzene-1 - sul fonyl orid
unféréiiuced préssunead gddithel tithe- product an b grazyemed 10§9g)f onyl

kS AR5 S RSBt
1

(136)S added 1.0 equi vaI ent phosphor us pentachl ori de
(total amount: 0.56 g; 2. mol ) slowy. After

[06:6]t i on Tma Sdumn eff 1929 (10|r€é9 g:dakmna) ineasetonitrited@. G mi), ;agueous
so{{] huS bﬁisro%l\ﬁee leir]nelgagﬁi@ gt ol? Bl I?Lﬁtaﬁle wahergg?: tv[r]eerg agc?e%. e’ﬂ-le reaction

mixQitt acblferémh &S idslid@tonedtath &ﬂtﬁlybplﬂﬁtécbt@ ytaa tld fitlé €npound as a
16 hours. The reaction was allowed to cool to 60C
ta‘tﬁfé’rﬁi(toﬁ‘é‘%errai nder of phosphorus pentachl ori de was

o ? ’ Ly? ﬁazfﬁef;%%ﬁs 8f'3- f\%cl%g%ﬂt?ﬁg ﬁlﬁ{roéh&mglﬁfonAmlﬁf;)thlophene-Z-

concentrar ced pressure and the crude

reS| due was puri f| ed b% aHJ(M)pmlt ed silica _gel colum 89
®09/ 01771 /1 US2BHE D832 chro gr aphyehiorosulfonic acid

(B b age(r Lng Wacet fexanes aHgl, 0°C o RT
t he ®as a white 60&pp il (0.06Mg) and 135 as a

V\,hlte SO|Id(O 11 g). V. Methyl 131

-carboxyl ate (136 [ 003101 To a solution of 135 (0.1
g; 0.4 mmol) i chI oromet hane (1.6 nL) at room
3-am not hi ophene- 2- car Boxyl at e
(0. S 0.4 npoi)S%ths addedoded t owed by ?&F'ne soCl
. 0.8 and thepreski rred at o npera ur,
reaction m xture was concentrated under reduced
pressure and then taken up in ethyl acetat eefahfle dytnomatography
and eact ed wt hyl acet at x 10 mL). The
conbi ngd g gani c@q&% wer e suclcBefi sy vvasﬁegaoﬁqatgu;
@o aqueoue—s—&t—u—ea«t»ed sodi ch o

3- (2-cycl opentyl -4-fl uorophenyl sul f onani do) t hi ophene- 2
t emgder at ur e,
de,g a nltroe,rg,l3 at nosphere for 24 ho
and extracted with ter. The aguegous |ayer separated
végnesi um St AL filt er€and coﬁcent ré’t"@dﬂq’
under meduced pressure. The resultimgscrude residue

was purified by automated silica gel columm
chromat ography (Biotage(r)) eluting wth ethyl

acet at e/ anes (0 to 40% v/v over 9Q0)nL gradient
el ution) |@é, Edhe title oL [
) @QSI NaOHaq) SIS
F H o coH CH4CN . O Na* CO,Na*
137 138
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product as an off-white solid (79 ng). V.
3-(2-Cycl opentyl -4-fl uorophenyl sul f onam do) t hi ophene- 2

WO eapboryd i c acid (137) [003111 To a sol uti onP@F/UIBES/009142
(78.0 ng; 0.2 nmol) in tetrahydrofuran (5 nlL) and

I rtﬂylamiﬁht,(l.% fMadrobRazead{esit)aqueous sodi um hydr oxi de
(7.5 2N) and then heated at 80C for 16 hours.
[00393k + | | on 3nilsergpenytborenic aidd05E; ddommob), Pmﬁcyclopentane (041 g;

2.7 n;%jq‘{)cﬁrﬁgﬁsﬁm%qgrt tb{d?omde @;49%(311 %qnfﬂ'o hbghgﬂg}ﬁn&ﬁl{phﬁé ('i2zxglg, 0.22

e aqueous Separ at
mmbl(),fbis(ag:ﬂdeﬁilkﬁ)ctﬁﬁ@kmhﬁémdoy (:a):mg 0.15 nirhol) 2 ¢-binanol (9 mL) were
extracted with et acetate (2 x 15 nlL). .The
addeshisanentially daail0- %ﬁa&wcmaéfed?%a R FONARE 8istiFpar. The vessel

wa%lélaé[getdf glaEéd ﬁlﬁfefglt{o%@g QA& Zetc?éél to Wﬁ)‘ilog&%‘% owave

e title product as a br sol1d
coﬁ(ﬁﬁoﬂg)l"emperature = 160°C; Time = 5 minutes; Power = 250 W; Cooling turned on;

Abgoiptioh dIEH PSS 45 P BEBREAT 1t TS gsacrig s agallowed
to é&gl% k& %mﬂéa?tuﬁe%d%&uam@if%d F?Wllxe) add'ih&p&téa;ﬂbédsl Hy@rdcBloric acid

aqueous sodi um hydr oxi d
(19l Naradd \mmmect wigh ethy] aestase 3520, mU)‘l eThes@mhlmd organic phases
m xt ure. en.in a dry icelacetone bat
Wit ST SRR e g Rt et fatyraee SR oo Bgsgps saturated
so&ithd ch1é6ridk, @Eidd o Rsidhr sulfatp &ltaded Odhddoncentrated under reduced
3-(4- Hycl openty 2-f uorophenyl sul f onani do) t ' hi ophene- 2

pressargr Jdir ¢su&tlwrude wisisloe wampydfied by autpmggedigdica gel column

SRR g R o e e SR fyproductas 2

ligh) redGoliaq).2 g}34 139 F Q ,0S F 00 , ~S\ SN

NaOH(aq) _ \ N i H COPH CH3CN | Na' C02 Na* 140 141
I1.4- C%[onyptyl-Z ﬂuorobenzenesulfomc acld (132) and 2-cyclopentyl-4-

ﬂlfbr(,ﬂ%,fz)éﬁ Qﬂﬁ,ﬁicy céﬁ-(ﬁr,gor ophenyl sul f onamni do) t hi ophene- 2

-car 0313] To a solution of
[0a308)cl opeTxt ykodled (0360 sdﬂaﬁe €13k Q.2 £ohy3 mphdlpm ajélydtb@&

e AT AR S SHSER TG B S s
(lﬁl@_,/lgl?h’%lt&) @%@ka@ﬂi’&{ 1)0)1%@1% aidgdwealtd gi/éﬁdalb)ywﬁr\fﬁ tdl#odeh temperature

and then stirred room
wmlmpmneg gvezrmght;l ef hearemttmugeq’quratwngsiginmdevrﬂoaq@nus hyslipehloric acid

AT ok b RIS PACEfmb e ic s

w8 driv@ s ot sk filtedddg aﬁﬂmeﬁtrdtéty anderasdusePpresdugelto yield a
and extracted with ethyl acetate (2 x 10 nL). The

yeHeywmraess ligasadnighue eéyhﬁéwe regieisessTs812) Hvashed wi t h

L IR B Sy TS D3 i ey

ﬂumdbémreamleﬁﬂfqnybslﬂuride (3% resulting crude residue

005591 PU" 1 1SS cooled (0°C) solution of 132/133 (0.25 g; 1.0 mmol) in dichlorocthane
(10 mL) was added 1.0 equivalent phosphorus pentachloride (total amount: 0.56 g; 2.7
mmol) slowly. After addition was complete, the reaction was stirred for 10 minutes then
heated at reflux for 4 hours then cooled to 60°C. Another equivalent of the phosphorus
pentachloride was added, and the reaction was stirred 16 hours. The reaction was allowed
to cool to 60°C then the remainder of phosphorus pentachloride was added. The reaction

was stirred for 4 hours. After cooling to room temperature, the mixture was concentrated

under reduced pressure and the crude residue was purified by automated silica gel column
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by automated silica gel columm chromatography
(Biotage(r)) eluting with ethyl acetate/hexanes (0 to

walosweitriover 900 nL gradi ent elution) to gi veP@TES2008/009142
title product as an off-white solid (34 ng).

ch}dmeﬁogré% Gﬂnwgﬁ))éllutfhﬂ%iﬂl@ emphasRydieHE{aaBa16 glog theilaplasa white
car

lic acid h 0314] To a sol ution of
soig(0.0&g) o 5@*’0‘8]!1“?7?%1(1)(01 et rahydrofuran (5 niL)

17 Fipeall L fHiopey oL (BRI TRHERIE, BRGHHBle 3 sarbpyyiate 136

[00310]Ss. THEo 4 selatiorof IBSXOUr & OMfndl) ﬁﬂ\didhlbﬂ)nmkninet(d) 6 mL) at room
roomtenperature and then extracted with dieth

teraperature, w@hﬂ@%u@thlmpe@a@r%ﬁmﬁ%%%& ‘émql? wayadded

re
ol TR (18505 S0 5ot oM B e
mt@qsmmtmosmm&eﬁar 2 heuldr iThd reaction magmeswaseaektedted under reduced
pré,qlsylétfecegrn qatggqrgl?pgc e Ly t%tceilgte:(ngmggﬁgctf r etﬁdlyjarteer tﬁle aqueous

la}'elr ke faéété %@fﬁ%@gggﬁbﬁ@etﬁ%gﬁﬁg%{n@;ﬁ :1? H{(L Z?;Flg‘[cggl%gﬂsé]ﬂ%? ic phases

weae smicmsu‘(nhy phashiedoviflBoa®r agd aqued8d satwmated sodium chlorlde dned over

o g BRI 8: 6
residue h 2R B AT 7akRorihidd HiBeR @8Y MZhro&ﬁig@%‘ hsHy (Bidthee™ eluting
an

was frozen in'a dry ice/acetone bath ophi l'i zed

witloethykacgtatafeexaney @ to d8¥puumyen20bmbrasedicric mtumo togiygfhe title

Pf@‘%ﬁ%*‘%%ﬁ?‘ﬁ%ﬁﬁﬁﬁ%@m f onam do] t hi ophene- 2-

V. Qﬁ ﬂop@n@t—ﬂdludi'bpﬂehyﬂmlﬁﬂiahllﬂ&ﬁﬂibphené\&lchyboxyhc acid (137)
2
ene- 2- car hox

so- propyl ) phenyl sul f do]th
l011 14 ( '142¥<'>O a E%‘\éeérgyf 13{% %&t?lggé}n aglllalé Ié‘g %ﬂemsdrpfwars@ ml) and
mé{ﬁérﬂﬁ’ £ \é@h I1 (Illy I%Q de (7.5 mL; 2N then heated at
propyl enzenesu b 475 n?w%ﬂ
80rt€tfbry16 Bewasi b i‘aao\mhemeetﬁre wardﬂmmckiao eoc(lOo Tény terdpeSature and then
exar?etﬁ% &?&é‘#ﬂéﬁfghé&?ﬁ%ﬂt’ffﬁag'égg?qm%)@a v geqaa;{}ggggy acidified with

aqﬁ@éﬂ%‘ﬁ?ﬁﬁbcﬁﬁ)rﬁ o Gl@ Rl 3 tqu]:n thgaoted with ethyl acetate %2 x 15 mL) The
(i so- Propyl phenyl’) sul f onam ogft i Ophene-2-carb

comby:hqdmramld phamss yerd dixgiionjer Syagnesdwn seldatashiltrred ang @qncentrated

wrd@ el PR B vicly U e dpfud TR br PSR G s 9 1

fo3f(czt@ﬁdop&ﬁypmuﬁmmwﬁmnaﬁl@o)mbpﬁexfeoudrl{(ﬁyﬁ&acnd
g) .
led'“@-ﬁalF-((lﬁgb Pr opy| phenyl )suI f onani do] t hi ophene- 2- car

lels g r ?gé g S?lqh&g gf us | [Eg’( %g@f"h—g Qg’ é"g%%‘%{rﬂr% Ffi?lﬁ,eﬁueous
sodﬁm bydrbxide ‘34 O(H?L rﬁ—‘} nﬁmd Qqﬁ?‘gd “&fﬁﬂl(lmwdve@a( adlied. The reaction

12 9 I’I'E_.r;oggn Hha glf}’fl . %(B‘Fett@esl&ﬂ? an(t ﬁi‘ﬁs toES&%‘ﬁﬁ#‘ee“ compound as a

b 8fidt7161m

rg&ﬁg Ebut phenyl ) sul f onam de] t hi ophene- 2- car boxylic
Exaonple 36t Poeparatien lof 3{(34ytlopentyl-2-fluorophenylsuifonamido)thiophene-2-
carboxylic acid, disodium salt (141)
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1. Methyl

3-[4-(n-butyl)phenyl sul fonam do] t hi ophene- 2- car boxyl at
wW@2{0205)719 [ 00319] Synt hesi zed as descri bed f or PGRUSR0SIEPI142

commerci ally avail abl e 4-n- butyl benzenesul f onyl

chl oride (0.47 g N mol ), et hyl

3- and not hi ophepiey 2- car boxyl at e F( 3143@%2 mmla))NaOH(aq)'THF'

pyridi 0.4 0. 2 @:@H;mmol ) , 9 s CH;O0H, 80 °C
di «l@' onet han@zé,;gnmf Thi s orfledcs e ti Rl

npound as a clear oil vvhila er solidified (O. B
1) | 134 139

|.3-[4-(n-Butyl phenyl ) sul fonam de] t hi ophene- 2- car boxy
lic acid (146) [00320] Synthesized as described for 53
using 145 (166 ng; 0.47 nmmol), aqueous |ithium

hydrqxi de (1,nm; 2N) and tetrahydrq:furan 4 m.). This

af f or d&gz,oc gitle corrpound as a Ptsé’ sd (109

n‘g) (a‘l)

@/@4 ( n- Byl pheftysfy sul f o h.“&ph%?fé“az car box
ic acid, disodiumsalt (147) [00321 Synt hesi zed as

descri bed®¥ or 54 usi ng 146 (109 ny; O 2 mol ),

L M‘&ﬁﬂﬂ! ﬁ)b)lcflbpe(nlylm-}'luaﬂg)h%ﬁyl%ﬁlfﬁnﬁxﬁﬁld)fﬂan@& -EerboRylate (139)
This afford the title conmpound as
l0m3ﬂ e solTaja galptiomef4- cs&@pﬁm@ Zfuompenzgnerd!t S@ﬂfoml chloride, 134

©F5ie g o R g raeshedo U AET T BB B RRRARE B 0o
anﬁﬁﬁidﬁﬂ&%l-@ﬁ&bﬁ?lateﬁl(ﬂ (B’Btgh!bIZI mmol) was added followed by pyridine (0.033

3-% - et hyl b| phenyl 3-yl sul f onam do) t hi ophene- 2-ca bo>§
g P14 tremew@eyi d Al S [ranesaiireidgea piioger apmpspaere for 24

holfy glq?egé%&ﬁg(?m | %@vang’rg?ﬁm{rﬁted And &by RE pRs A8 ten taken up in

acl

ethyil a¢dtate [{b@mil)@nd mbheub\)/ph Mlageti (il fideoud laylet vas skepafatad and

: .0 [ ) t
xgard A piaB? (1D by Tod hihed PRERR FheaS g8 b ickessivety
waEhEUHAS -walétean@ladHEouR Qs d ¥ftuR hidride ddrsd At AlEBh&Sum sulfate,

silica gel colum chromatography (Biotage(r)) eluting
filgredharRisneertisatedaansienreduted pressires lteoresgtm@ crude residyeawvas purified

S, 8. soljd 436
by RERAE sEn Bt AR SO Biotoas) elwipg ety o
aca@té)”l{dxﬁne%qo do 40%9)/v bOE3YImByrddies ichgidniito ghes tHel thRCbroduct as an
for 83 u5|ng 148 (434 ny; 1.08 mmol), tetrahydrofuran

off-pibitgsglid dtmghol (5.8 nml), aqueous sodi um hydroxi de

nGERE a8yt A R SR S5 BESSe 140
[08314]ca g€Tlo aedlutivn oht3IMBB Ayngph P84 Binwdl poetetralydrafucpnyé mL) and

mithgnch 4 o) SRR MERg e e B A ymT Bhanuhon pepred a

80PE ‘T&y 16 Ro@§! Fhe fgaéﬁ’&{ Mﬂdﬁﬁl Was d1ibaRY 16 8934 1'00m rt%mpeéanzné? and then

Synt hesi zed as described for 84 using 149 (89
extracted withaki¢tbyl dthérl dhe @gueruk lard wag semuated amtl amdified with aqueous

hym/f)é: cﬁc?q%gl‘ éo"ﬂ'goglﬁ)jt g%gtr{gtr%(w&tglegly? %/%efatg,g 1%{3% dﬁhe combined

e 5’!’12%9@%&' d}[édever magnesium sulfate filtered, and concentrated under reduced
sul f onam do) t hi ophene- 2- car boxyl i c

pr@@&@ to r;gﬁ?@ thei tuﬁa mraduct g s Byown solid (32 mg).

II1. 3-(4-Cyclopentyl-2-fluorophenylsulfonamido)thiophene-2-carboxylic acid,
disodium salt (141)

[00315] To a solution of 140 (30.0 mg; 0.081 mmol) in acetonitrile (2 mL), aqueous
sodium hydroxide (1.63 mL; 0.16 mmol; 0.1N) and water (10 mL) were added. The
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1. Methyl
3- (bi phenyl - 3-yl sul f onam do) t hi ophene- 2- car boxyl at e

W@ 1®9p177003251 To a solution of 81 (318 ny; 0.BGI/OIR0§/009142
in toluene (8.5 nL) was added a solution of

redéﬂ@ﬁl WiRREOWhE réfendn @1ry ideticetbnd Bathinant Nydphilededas 9leld thebitle
Bi s(tri phenyl phosphi ne) pal l adiun(I1) dichloride

comsgﬁnﬁbasa)b@wnrﬁﬁbﬂ)ﬁ )t hen added, followed by the

Ex% diy Ef}ﬁanoe a?:?@oeno Y{éw{ g‘g@%ﬂg@ﬁﬁg%:ﬁ?ﬁgﬁﬂﬂﬁgpﬂ%&z-
gﬁﬁ‘é\d:é 588 “(“ﬁgﬂ ed at 80C for 17 hours. After

I. MlﬂlylBg[4t@sd—pﬂiﬁyl)@liﬁﬁilﬁlﬁﬁﬁ;miﬂbﬁhi(ﬁﬂl@hbaﬁbd\bﬂﬁxylate (142)
extracted with dichloronethane and

[0Q316h aquevnthesiged acdaseribed f9E Y ueupe cammezwlly waacl@ble(wo-
orfiloeg ks ARUERURIORAL U DEd 573 S L dibpli .
carbokylateq 0. 72i d; e 7Tadmodin ;iymhne €n$5 atlcé.36ndewol); mcwmﬂxydrous
fied b
aidiiaroenitene (OB b hred e iz chppoundica whitdsdliddie
Il.gy; ﬁi(é%(iﬁ%dﬂ ls(énﬁll)@uifbﬁamidoﬁdh%MB%Mbaﬁﬁc ¥Qa(£43)
[003173- ( Bi psyeﬁ;esized g wbﬁb&dafw 83 using dgRENES 25 tArhwrl)l agueous
' 152 3 009/ 017719 PCT/.LIS2 009142 :
sofoSaHIoas (L Zhbad GREHPHIE () 1 Aored thotide
ﬂg?ommé&,mé 3olid foetirghydrof uran (5.8 ni), mat hanol
4 L) and aqueous sodi um hydroxi de (5.8 I\g
IR+ (4- (esfoflbrm!phenﬁl)sulfqmnvdnhbmmea@ﬂmrb@Kﬁwl aicul,( ium salt

off) . ( Bi phenyl - 3-yI sul f onani do) t hi ophene- 2- car boxyl i c

[06318Y, di Syaithesizedhs ddstBBYd foﬁ‘ 3@&2&& 193 (2 Temig7 .85 asmol), acetonitrile
descri bed for 84 using 152 rrg; 0. 36 mml%,, .

(2 gl orapd jaauequs SOQIWWBXI%G%%@&@& BE@i i Ny dF s afarded the title

& f}%\,,?ggq d This afforded the title

° gﬁ%%undargs 0 V\lh%ltgz qﬁg%l/p(% ng). Exanple 41:

Exangye 38t Prepaoition of 3-[4-(n-butylphenyl)sulfonamide]thiophene-2-carboxylic
aciil, d&odfiim @al¥14Wy| bi phenyl - 3- yl sul f onani do) t hi ophene 2-

1 KR 4G Reb DRy ] elanhehe 2 cs b Ia A9, 2.

[OGﬁBPOXW afyaitedndad as B&Qﬁ@&lfo%ﬂ hﬁﬁ?'c&ﬁﬁ'ne@&aﬂ? 864ilaBRY-n-
for 82 usi'ng 81 (51

butjillpenzenydspieny} isblooide €0. g% igd2 @gﬁ@l) smethyl 3zammeashipphene-2-carboxylate

o e PR TR P b nd g i kb hne 10 m,

ThedfedraéE the 3R deMpolihd ad Heleat &1l (vRich 18te) solm@edcatwl
product was purified by automated silica_gel col umm

I C3h%“HBBW'HW'RSBI’”OWQEMt)h)\oréleaﬁ%gar\hpmngq@ (146)
r i nl at e/ ﬁ%@%e& él {ié)scaée{f H)/r %3 %rs%g 1%?‘( 66%1#%/() a9 m:ﬁol), aqueous

require aln pure

lltfﬁluihl l@d@mﬁ@@mﬂLaBNaiaMtetrahﬁhbﬁdan (423D). r‘@hls afforded the title
Il %é Di net h)él bi phenyl - 3-yl sul f onam do) t hi ophene
compo mybﬂ%scatq@ PmBy 1003291 A sol ution of 154

180 TR B ABEC 1608 o g 4

[08632d] um hyS&inthesied d2ddsatibedfdy 54\mamgddﬂéﬂ)9mxg 0he mmol) acetomtnle

reacti,on vessel s suhj.e oI | Qwi n )
(1 Tl g 2R So %WXI%%‘E &ﬁ\l}i orﬂﬁﬁ%@@twompwﬂd as
a WhiRloBR:(127PMe). = 250 W Cooling on; Absorpti on =

Example 39: Preparation of 3-(2'-ethylbiphenyl-3-ylsulfonamido)thiophene-2-
carboxylic acid, disodium salt (150)
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Hi gh. After cooling to roomtenperature, the reaction
m xture was acidified wth aqueous hydrochloric acid

w@ 28940177165N) and extracted with ethyl acetate PADUR008009142
2). The organic |ayers were conbi ned and successively

1. MR- W'Iekhﬁﬂm@uﬂ-s@%mhhmm‘gmnd hdne02-GArboxyite (148)
logﬁjeous hydrochloric acid and aqueous

2ir at ed>ysdisizad enfleseribed %OZQZ uging, 811@@0 mg; 1.33 mmol), 2-

et D LY ROF (¥ R 82 MR A E s Ao R i)

didherideq@ M Inig; 000 Wvhiiot), acvtordtriles3 mill)) dqueshisynsated sédigl bicarbonate
chromat ography (2 columms; 1S colum gradient: 16%

(1dtml) ange: eashiah (Timp 3 maies. 30 CRUSERAP@Ict pias purified by automated

sﬂ?dg% f‘?re Ell{iﬁﬁtacﬂy}ﬁ gtll)gﬁ#lﬂﬁgrgteﬁ\%rg\kf{t%g;{‘?gtg};l%h@@tta{%"’m%exanes to

gmemhrp tmunatoa@omd/\dm 4 ensolid @36ahgny) .
D. et hyl bi phenyl - 3-yl syl f onam do) t hi ophen
Hé -2 @&BMWWI é&rlaglfqnagwep hiopkigpe li(%;'s exydig %m‘ 18)

B

tetaadydmfintani(R@ mL)8methangl (&r8dnby wquwssodiumﬂn)rd]dxld«(kﬁemL 26.0

mi} '%30?15«’%8%5’?30@ Y ?@*56@?%”{355 R oPideBs i WS purified by

au[’fﬁﬁiiéd ﬁllb@QeIQBIumn chromatogr%phy (Biotage® ) to give the title compound as a
- di et hyl bi phenyl yl sul f onam do) t hi ophene- 2-

Wl@@r&@bﬂ;@? mci d, disodiumsalt (159) 1. Methyl

H@é‘ééoxy ?’ r[](% %’yll{')%@géﬂlg@ﬁifs’ﬁeél?ege' Pb() ngggjaggcfoamm salt

(156y 82 using 81 (503 ny; 1.34 mml), 3 5
dlnethylphenyboronlc aci d

(OB promhpes Bﬁﬁ?ﬁ@?h?ﬂ foa@ﬂmg. 149 G ane: Qrasd@mpmsacemnmle

O ) IR BB Q0L 45 ;a1 AP, i atocied
tlttemmpouhéasmpmkwnﬁda&l mig)t e solid (0.14 g).
met hyl bj ulfo t hi pphene
Ex@é&%ﬁo?f{?ﬁ”ﬁﬁﬂ? gt pibiphenychyisbifonymt 'Qe%en;sf-car oxylic acid,
155 using 157 (0.14 g; O 35 nmol ),

Lt ; : de

LI b B SR Y
[00825 y st al Te 2 edlufiomof 165¢18rhg;|0. &i:mtrraxl)eml toluhex e mlgtwas added a
so&.ﬁ%{m é’tfig? (%rélry%ﬁﬁb (lgi %{g‘f' ltl emrtnlo ) in eﬁlo nglo(%%dmi§ a
Bib(tdipt&n hhoSphidd)paiad bride- (32 DDIATHIO)WAY theh &dted,

1 dtzpcaélg)ogsﬁ i C )gfladmrﬁﬂlgmrﬂ sal t%é(159) gg%ss]t B0&dte

fotéywdw@srh@eaﬁlda@ndéswwaﬂyateé Aommrlgcar_b@wefa@ $gtL)o The reaction
T S SR S ) 0 PSR oy prer

cobligg tot nobhﬁemmaul cdhageastibn @as ektratte(ﬁltlﬂrgachl&a&memh@e (70 mL) and
4%: Pr,tﬁpar atl%l of .

washed with agieeusyiyaishlorg acisl (0 gl Baiatss ({hmpfndeagpeous saturated

Y lid (

Sog E—;P&ﬁlé{ séci){) opyﬁ)ol ’gl%engl:ﬂ Hgaﬁ?héqef%ﬁg%ﬁs gv ef‘%vﬁl opé]\éerruren nesmm
sutﬂat@xt}ltaeda, a(nﬂ@:ﬁhcer{tr@&ﬂ&ﬁa}ieﬁyedmtedanmdreaéméemﬂa residué mas punﬁed
by a snf'lcsaI gneq %ma%ggra&%; (9& t9081 éIA) e{l?yl aée%éte in hexanes gradient) to yield the
title compound as a white solid (217 mg).

II. 3-(Biphenyl-3-ylsulfonamido)thiophene-2-carboxylic acid (152)
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I sopropyl phenyl )boronic acid (209 ng; 1.27 mol),

bi s(tri phenyl phosphi ne)pal l adiun(11) dichloride (32
worgo9010® nmmol ), acetonitrile (2.0 nlL), aqueouBCT/US2008/009142

saturated sodi um bi carbonate (0.5 nL) and Reaction

[00326% = 1 S¥inthébieed ddescAbddOfof 88 ubing 151 (2165 ©QP.SR Athmly,
colorless film (184

tetrahydrofigran (.8 mldpmemapggz{y} m}) gnd aqyeonssadientapxide(s-mL; 2M).
e iR Shlgb bt b whib SRR M5 0

IIK, st(mﬁwdﬁyaﬁqnaﬂfdn&ngdﬁyho?nen@waeb@xymcilciﬂmibwdmn isalle (153)

r oduc

(003271 11 e SipihsRea pr daseribed pe SAPB e (157 ALH om0 mmoRerpstonitile
6 @ n‘pgun 'uE@us 3 1u?n ﬁgﬁr&:@é ?@g)mlf Q.3 ﬁ'JnQOII 004 M)l ®his afforded the

tltllelcbxriiro(lﬁ?d ad Gﬁﬁmlme)sbhdmmmgb 3-yl sul f onani do) t hi ophene-
2- carbi7éllc acid, disodium salt

Examye 417 nepapation bl Qicomethyl -@bg%‘y-’} wnlfﬂ%%mmthagphene-%
caplaxylic peid, disodinm salt (456061 (15 ny; 0. 04 mmol ),

L 1?%?@@@ n{zf 'ts‘o_ﬁglé&i; lﬁr@h%{yi 8%@?%&99 thI[Jg%gE-Q)@agﬁoxyl?te (154)

[06328pound Symthehized asdéscrbédl Br 82 usings8dr(hl Bmegd1.36mmol), 2,6-

f
dirge S POER BB P EAGA s 7S R iRy BppRshinc)palladium(D)
dlﬂﬂérlﬁi%)@w 'nfg @QJ?dmm@l)S Q(S@tdﬂﬁrﬂ@fzt 7 nk§%hd hquddRk Bitbrated sodium

heny | su fonan1do)th|ophene 2-carb
blmlymatee(Z( @3 F cmgepr tW@tsplzrefwdaly aiteroated sidica gel @dumn

chléo&?agg%rﬁé@‘ %otag%le t)hyl aceté%e[/gg WHEP @e tog4b/3 ng'rgdlent
elitionf 8 iy reqitdane Sbim ﬁﬁﬂéfﬁrd)@ﬁt)ttﬁfgi\le)the dtle bbmpb@el 4s%lwhite solid

rrgtgl 0.07 mmol ), acetonitrile (3.3 nL), aqueous
(283mg)-at ed sodi um bi carbonate (1.1 nl) and Reaction

T e
[06&29(]” ange«yelhlhomvgﬁl;? (mla n@mm??mllad%trwyﬁ;OMM (2.1 mL) was

t
Plagefi i 215 ACHAT AT ISBot8, A hEaT e MBS aIeisE L 2N)

wgsqarddééétldcl;‘%kf Q&cﬂlég’ vés@élowﬁgsub}ec?éﬂl t8%R! toilowing microwave conditions:

tetrahy uran . , aqueous sodi um hydr oxi de
Tempenatmle M@0, iﬁmé 32)|\t)unam$ PqReerct 25hWEiGmeling DnhAbsorption =

fﬁae];];:(%ldqutr(t)]oemttelr}qlaeerat(fj?n'ﬂ?Und as colorless fi

hydro%huﬁfwém (QISQﬂlY' 6N atldsakkrh Srad Wighorhyl a0RRRNBO ATICRP.OXME organic
ic acid, disodiumsalt (16533@; 00339] Synt hesi zed as

laypes wetemomntinnd B sug¢qsqula4va(s Yrifh agueoas gadinm hydroxide (20 mL;

ISR B Bopabifc i s AS R FRBu R e fRUf Epogice 25
m%?m??gﬁ)m%hdm extrhétel webe/drigg) oveEXREREsturd 3ulfate, filtered, and

cogeqniratedrundes geguced. (Theapiubtingoyhiteisalidsvaa pysifisdyhy.-silica gel
%&8@@{%9@ oI ARG It BalRAY 168% Afij1thcbrh®Bh Hexanes to 5%

mélha[u{b{ fredichloudryéthane; 32 ‘adoluomo pradient: ikl yrojnethanenes 5¥tayathtnol in

dlclﬁorome?haigytosylféla %Teatrlrtlle(::i g(lntul)qcl)u% I?i? gtathlteCs% 8%( %/I at) e (166)

IIL. 3-(2',6'-Dimethylbiphenyl-3-ylsulfonamido)thiophene-2-carboxylic acid, disodium

salt (156)

e
e reaction mixture was ac1dltlled \g’lth aqueous
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[ 00340] Synthesized as described for 7 using

3-chl oropyridi n-4-yl boronic acid (102.0 ny; 0.65
worpewb/p17769 (200. 0 ng; 0.43 mmol ), cesi um car bonBCEUS2008/009142

(420.0 ng; 1.29 mol),

[063301 aKi s (SyntHebigey Apdachbéd R} Balukiag 1855 m(g26 18 nmfgol) acetonitrile
0. 022 mmol ), toluened(13m_ anol
I

t
¢ \Q/anle}ar(dlaqsew)sodmm hydrexide 6439 ylela@t %I(Pﬁ Mé abls afforded the
tltl%mg#‘l%gl}: 0&‘;&&@%@&?%%8‘ otage 8) eluting with ethyl

exanes % v/v over 400 niL gradi ent
Ex&lniﬁlb aD) Préﬂa@ktﬁiﬁﬂol 33'15' idim ethydbiphenyls3-plswifoh &midu) thiophene-2-

¢ Xeid, disbdnd&ﬁﬁmnw[)
-tert- butyl 2-(3-ch oropyrldln 4 I)phegélsulfonam

s
L Mﬁé‘}!lﬁﬁ Gpfedumethy biphenyl3zxlsilforgmidp)s riarbexylatg (157)

escri 0 .
[0‘?3:% ?ahydr%@g}gg\%&z ?ﬁhg‘%ﬁdﬁogﬁa&%uggﬁ dr ogﬁl gr%ﬁcmﬁg'g?) 33
ditpdthylphenybororic aeitl (268 ing; BUS mbl(),obls(%plié&r]@ﬁﬁﬁihﬁib}ﬁalﬁdlum(ll)
PCT/ US2008/ 009142 silica

h
S eAg8 ovi -0 o ot emtrie (3, SO s S b Yodium
blﬁgbﬁnai/e/ ’Pl‘ﬁf? A0 a@or&'ﬂqgé EPE %H%ﬁr%gn%s whigl dad o he g).

e product as a clear ol
ILI3-(3' ,'5-ﬂ)intedqﬂbn@hbyyl-s_ly(sﬁlfohhmidzpmophm%yamolmhqasdI(158)

e )
tQat{}a?oinfaﬁl 1.7 thE} z[xfd'ﬁéﬂé&fs%ﬁﬁm( de}omd)aél m?ﬁb a:mv lnuﬁ& 5M). The

and aqueous |ithium hydroxide
crnmﬁwlmutecmlu sbycrmteymﬁ@frpvel G%@Etbyéweéatq erdflqmée& jtrpem temperature

to ﬁ‘}eizgg}ﬁgﬁle Clsl)m(ﬂpun 5582 30 ik dotéd (63 rﬁg} Exanpl e 46:

11B-3(3*,5eDimbthiy)biphéya3yy Iswion sinidophephda e 2béarpbeylR- atid, disodium
carboxylic acid, disodiumsalt (172) 1. Methyl

saf (139 er t - but yl - N- ( et hoxynet hyl ) bi phenyl - 2- yl sul f onam

O, PR PR 5 S 80 B

(3 m)hﬁh)/hlhbaqmws sodiun hy@oRided3.00 .n6l5; M3 mmolc@30%ivh). This afforded the

b t 29 )
titfecgoppon %P? Wﬁﬁ%%@fdpﬁ%géwmgg) pal | adi un( 0) (25.0 ny;
- 'l l - -
E&lfgl%hgm(%épar&ﬁbﬂggg g/? gép ll?]eht A1 l;{llgfaﬂhcdtﬁdg%ﬁ%hene 2

oW Ol Met hyl
I. M‘{tliyl3}(2‘-lmm'ypjaibmlmnyl%adwlﬁmahnda)thmp)lem Sishebexylate 4160)

0B3[R Soliedesd spiiond 57 saabiE ¥ C7 PR PIHRORoLR

is&pﬁolg&lbhaﬁgbmm mod meghl.or inﬁino%l)i fbib(tﬁ'{?»hﬁﬁylplgyrhm-erhﬁlladlum(ll)

cru el[l'ow oil was purified by autonmated i ca

digldpridm(32rmarfhedamodh ycqtgiumlaééornﬂy), afuRoup gatifatad S@tdnym bicarbonate

(Ozﬁcmp ! e(i ﬁ L lé)lnve&lo tf){n%%{‘{% V"ﬁ" % deﬁqge ﬂ*‘tearrﬂg&ﬁﬂ(aé_?olomless film

189)ng).
( [, 3-(5-tert.- But | bi phenyl sul f onam do) t hi op
23X risepsapyibipkeny (Wil}lfoqm@&&h pE2ssarbaxylic Kold (61)

i bed
[0§§fsj;'hygr %,}ngféeasgz%? 4 gﬁ%n%&?fc&%s%ﬁ 169 (%@ n{(gfgql)genaﬁlgl)
tesaldidusfutandl @ Dpaidadheots sodiin h,ndmqueZIl\M mIlH2.8 nymel; AdE). The

the title conpound as a white s 74..0 . e
crude product was pun%ed by sem1a preparatelve lo—fPL% 6grad1entg%% to 95% acetonitrile in
0.1% TFA(4q)) to yield the title compound as a white solid (35 mg).

II1. 3-(2'-Isopropylbiphenyl-3-ylsulfonamido)thiophene-2-carboxylic acid, disodium

salt (162)
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I V.
3-(5-tert-Butyl bi phenyl - 2-yl sul f onam do) t hi ophene- 2-ca

WO begl77e9 aci d, disodiumsalt (172) [00346] PCT/US2008/009142
Synt hesi zed as described for 5 using 171 (71.0 ng

[0@3315? MO | QyntlRdize@ ¥ dese ABEdHBr 18Y Gk 116¢ ({ Bndg; 0104 Rm3D, acetonitrile
mmol; O 1M. This yielded the title co ound as a

(1 i and a'ggq:qtu secﬁnnshxdg«;xld%?apm A8 mmel 4 35Mh Bis afforded the

4-1er ri di n-1-yl ) phenyl sul f onam do]
t‘tﬁrﬁi’ ‘i ar%(ﬁla( BEY g (174) 1. Met hyl

E;{’auhﬂe uay Prépatryhm?. of w(veﬁmyoﬁy&pubﬂgnkmwhﬁuﬁé:ﬁmmndﬁe-z-

cay Rt a0 mﬁilsgﬁg 173)" 97 WO 2009/ 017719
CT/ US2008/ 009142 03471 Synthesized as describ

L Mﬂth!ﬂl" (231mgp@xy(bzmhﬁnylﬁgylswmmfﬁe)tsllopbepgrérc\arlyoxylate (163)

(0028870 Frgromheled ds febcBElor sBRL R 506 feh T fimob, 2
mlybher@llmbﬂny |ac1ﬂt(l488)Pﬁgd e. 7(1 Qurnol)] Yis(@tishepiy [phosphimdpalladium(Il)

crude dark oil was

dl%?mc#q @é mg; Osm ’i“&‘é’l)g éFet%Frdﬁ@ ¢ mlonaqusgrapatyratad sodiygn bicarbonate

e/ 0/
) B S AA08S, 5t v
pepforméd. €bhis bffopled plar titlé eenpdRinG as oramfzgé-yeHowlodl (ho tnhass measured).

d whi L. - . .
5, ?‘Sp@?x PRy HenamidoyhiaheRe 2L Pordia 25 (14
[0@3’38']‘ %}nﬂ%&ba Qs 3@§cﬁbec{ ff455 ﬂx@igé 433 (§)0"1tn§9§ BZ %ﬁn@ﬁ
descri bed for 23 using 173 (40.

tetam[wémfsrani%dmlﬂ hAg@ous nscrbur(nmydr_omml ‘hml 2 $0m mmol 2M) and

RepEi T £ ! Lihbe B B babde sl i Fing)

IIEBG(QF-P%i)o HenyBB-ylsuifonanfid 6)3hioPhemar 2aiBdkydic acid, disodium salt
3-(4-tert-butyl-2-et hyI phenyl sul f onam do) t hi ophene- 2-

(1e3r boxyl i ¢ acid, disodiumsalt (179)

tert [f ' .
I L L —
(20-hEy indoaqu)tbus'a’sodhmy hj;admx&he{z 53 nlg; 0. 30mbébl; Orr@$NM). This afforded the

chl orosul f on 36.96 mmol ), and anhydrous
titlg; compPor B as hﬁ%<§gug7 The crude orange oil was

EDHS Ik USCP RS 4§ér]t-'B?R¥lg? 3-SR AR pheny
tate/ h R0 1o
BT i hL ot B o o LT TR
I. Methy % ptipotbuityk3- (Géuﬂlormplyrl(iin 85 g N-(nidthodyan éthyl)
| h f 1 do) t hi h -2-
phepkplbasnido it e PO A ISP aq. oo dosert bod for
(0634031 Ng IS\BitKebiLR agdes@nﬁgd fﬂ?‘?' usin gnﬁt:llilﬂop%ndm -4- y)lboromc acid (102.0

am not hi ophene- 2- car boxyl ate (

mgp- Qﬁi@mgl) &2 Pyrg; dh FFemppd)y C@mng < %Dngs (#3fb0 mg; 1.29 mmol),
b rsPEne PO o ARg: 05 RS sl 0 L. ethanol

(18I th):@cgwhteﬁ (L 0T5: 1) @ﬁﬁﬂbahcﬁﬁiyoet@@ﬁﬂtéd );meh gbll ddurvh Chromatography
et hyl, acetate/ hexanes (0 to 10% v/v over 400 nL
(Bgrtwi% ﬁltutleg weithohy lyaceiisthexanss (ite P8%pr v @uen40gmE gradient elution)

yléﬁ'ﬁé& t%e? pgoc(u]ct 4t %ue solid (25.0 mg).

I1. Methyl 3-[4-tert-butyl-2-(3-chloropyridin-4-yl)phenylsulfonamido]thiophene-2-
carboxylate (167)

[00341] Synthesized as described for 22 using 166 (25.0 mg; 0.049 mmol),
tetrahydrofuran (1 mL) and aqueous hydrochloric acid (1 mL). Purification by automated
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[11.3-(4-tert-Butyl-2-ethyl phenyl sul fonam do) t hi ophene

-2-carboxylic acid (178) [003511 Synt hesi zed as
wa@e®enoied for 23 using 177 (1.24 g; 3.26 nmol PCT/US2008/009142

tetrahydrofuran (20 nmL), nmethanol (5 nlL) and aqueous

silidatgll cotumy ¢homaiegragiby (Bxﬁiage%l\&utmgT\heh elhydsceltme:/gexanes (0 to 30%
sol i d obtained was co-evaporated tw ce

vivipYes 49P sply eradignt elutinn) Ylﬁlélﬁd tlwatst#ewoe\mtﬁs ﬁéi@&h@% (122 mg).

S AR PSS S crvny

acith (148) er t - But yl - 2- et hyl phenyl sul f onam do) t hi ophene-2-c
ar hoxylic,acid, disaodiu alt (179) | 52
(0834 hesi z%alﬂsfélzeggﬁ %58 ecf?ﬂr %gigrﬂsz7£$g%(°5éf’ (g, mmob)g

AT TALLor 7, S s i 20,

Purifieatidn by prepanapee HPLaSafforded ﬂ}e\ﬁh]etoenmohndjaizﬁﬁ'&ltﬁgc)hd (7.5 mg).

ERE o EGELTb lbun imenyhymmmidaiabope -
car ‘é’mhlc@ﬁ!?mdé\s&}iﬂﬂ‘éﬁ &hB)2- carboxyl i ¢ acid, disodium

I mtﬁ 1(31 )ertlbu Wl ethox methyDbiphenyl-2-ylsulfonamido|thiophene-2-
5y gZS tet‘;yg-ne hyl 5y ys)tlétrghy r onapht hal ]enepz

carlsQXyﬂztmﬂﬁﬂjo) t hi ophene- 2. car boxyl ate (180) [00353]

OB 55, FSmERizPR 3F destEbed B 7tk €200.0 mg; 0.43 mmo),
phkﬁilb@mw&wmtmﬁﬂ 2065 2ni5bl)f @Bdm @Jib&[dtéj@lz()i}@g) 1029131m01)

nmol ), am not hi ophene- 2- car boxy

tetf@@%ltrmhﬁgylphowhmwllﬁdmm(a) @ét%lylgaW%%gwq u.tw@%@ 3mL), ethanol

O e ST m TRy prod s TRl Bl 27 o)
ITvpeietidd Bl-(Sl-teﬂ‘-HntyMplﬁmgzll-eGMﬁllfdlﬁﬁllg6)thhﬂph@ﬂﬁ-2agi'b@i’)§late (170)

é*’sl otage(r)). eluti n% et hyl . acet at e/ hexanes

My v ovaithestzgd g @sfcalaf:%mr 22| ysingdhe) @ g6)imeg: §- %@mol)
tet?%*ﬁ??%f%ﬁ%@ A R BBl g R0 TR N sy gtlow ol
was-2y ifiet by raatunaogd hilong@lrwhﬁnn clapmatqgtaphya(Bmlagef’s ¢huting w1th ethyl

00354 thesj zed as fdesc fo S 180

scpigtgdhagengs (00 2RVt o o ATUBbESen (o Hy v giecdiq proguct as
cléBk 01l 6{55!‘,’;{%l 2l\/p and tetrahydrofuran (10 nL) and

nmet hanol . This afforded the title conpound as

11 Mrtgg—lgm lldp(lg;)g-}rglpulfonamldo)thlophene-Z-carboxyllc acid (171)

r ane 5, ht h
100345 P Srnediab ek AT HENA 163 23t 9 b ORE PO,
tetddis/aet fung ALY iln%aianbomﬁﬁl anﬁymdaess godtum dydresiei (R @dnL 4.0
for 5 using 181 g ny; , acetonitrile (12
mpgpl; 2Njn d higgiielded lsedaiwmwpé%ﬁaévwféol_té(m mg).62

MR

(1) 2-chloro-4 (trifluoronet hoxy)phenyl sul fonam do]
[OMqipheneSy%tge%{zgg)%ldles%ri ed gor us?t?gdiﬁr?ﬁ%l ,((} ?? g]) aqueous
soa uﬂl?hﬁnbﬂae(ﬁa (nltnlf 1d. ky?{mee hewy mhenyilisy HeaRREAYPJuRE Gs a white

ene 2- car boxyl at e
solld (74.5 mg).

Example 47: Preparation of 3-[4-tert-Butyl-2-(piperidin-1-yl)phenylsulfonamido]
thiophene-2-carboxylic acid (174)

I. Methyl 3-{4-tert-butyl-2-(piperidin-1-yl)phenylsulfonamido]thiophene-2-carboxylate
(173)
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[ 00356] Synt hesized as described for 3 using
2-chloro-4-(trifluoronethoxy)benzene- 1-sulfonyl

w@kdoonide (5.0 g; 16.94 mmol ), et hyl PCT/US2008/009142
3-ani not hi ophene- 2- carboxyl ate (2.93 ¢g; 18.63 mml),

[0054%) et h\WyaAiHe iRy 49 dﬂs&@bc(d%? 19 usElg 342030 M®10)46 mmol), copper(l)
<§d“ dine (38.0 nL; excess) and anhgdrou
10

(884} wEE0. A6 mmelLqiassiim qkonatgs(OPi0rpesch- Y am). tLeProline (53.0

0% ol s s U LY A i) osh Infied G fhmoD. e
cr@@Q@ﬂ@dﬁ' whd B@Héd-&zﬁﬁ% 2€12b#enn chromatography elutmg with ethyl

I1.3-[2-Chloro-4-(trifluoromethoxy )phenylsulfonam%
acqthrleﬁygh@wé@t%%ﬂ% @xadient ehion) to gige § Whitg 35h4¢ g purified

AL AR R 4 e Py
II.t3%[4LthHﬁtyﬂ-l2l:(@ipe(rikﬁﬂ-lnyl)plﬁdiﬁrlsimhhﬁm;iﬂo](lﬂEphéﬂeﬁ-Z-cﬂ'ﬂl’})xylic acid

resulting crude beige solid was washed with
etonitrile to afford the title conpound as a white

d (1. lﬁ)s
8 d as, d d for 23 173 (40.0 0,091 mmol), aqueous
[O(fﬁ‘ll IIS [ 2- orlc%e4as terslmf-lPeuorocr)rretuﬁlg)%y) pr(1enylmsul fonam d )] a

sodibimiphizoad@ (mib @WIand teizhgidrofigtas ¢iimlhasd metian@byl mL). After the

B
ExXaniple 480Prepardfidn @f‘ﬂ-(ﬁ?ﬁ'ﬁ‘-ﬁﬂ fﬁ-étﬁyfpﬂén Qllfoﬂ}ihﬁio)thlophene-Z-

ound as a white solid (1.
ca%&%&%@uﬂ hﬂ%dfd%k@é |gn ofSS (26 ' e ihl Ioro(4

L 44tert- ﬂwbnﬁwmdnypmhynﬁunylmidmnd@pﬂﬁ) ophene- 2- car boxy

aci d,. di,sodi
00363 °8" GsoimtieSRed B 3etind bR st MR ety lbsnzens; .0: 30.80
mib D PeHE@s A for@2M6MIL2B6.96 hafdl)[ £HAInRY droMe tidhkréraethase (200 mL).
descrlbed for 3 using 2,6-dichloro-4-
Thetcradel arangsrail Wos pwdicddneavtomated siige celhsematesiaphy (larotage ®)
el MBby o BELKbiteqtO PS5 ORGRE o BN B o ied
tltm,omboaﬁdaimdrk,oil(ﬂmt)lgjj ne (11. 81 m; 145 0 nmol ) and.

I iﬁgmsg@tg} fqrbl(gglr%’ Eﬁ?ﬂ*&ﬁugfge pamido) t’tg égeg%-?%bbo&ylate a7
[0@35&‘1' ng vg g‘nlfhe%‘fzgél' bs é&%hﬁ&?fo?%% 17%({1:6% %Q%’ﬁ’lﬁ%l)oﬁl%{hyl 3-

400 dient elution) afforded the e conpound
anaaothlqphenqﬁ-s@ﬂbpdyl@@ 2®6 g;ﬁ 7_‘91rnmol), 4- d1methylam1nopyr1d1ne (187.0 mg;

L4 tyfielhevadug (B3 5T 61 Ao A B S e RB < Y mL)
PuRHicHeSThy Raemhrd sditaRl &ﬁo&ﬁ@gf@h@QBﬂutag%%@luﬂﬂ%Wth ethyl

aqueous ~|ithium hydroxi de é
acgtéteﬂmmdf)m 19%(vTDOVen400m gﬁ%tl‘ﬁéﬁbltlo(ﬁmeld?é)‘he fitheproduct as a
ude beige solid was washed with
Whl?e on| P§4|‘"g, to yield the title conmpound as a white

IIE (3|-ﬂ4¢e(t%ﬂym)ethjlbhenﬁsulfonamldo)thlophene-Z -carboxylic acid (178)
62 6- Di chl oro- 4- étl‘l f1 uor onet hyl ) phenyl sul fg %m do
[0 @

314 pheneynthesized 25 figscribed fog 23disingdi7d il 24
tetrahydrofuran (20 mL), methanol (5 mL) and aqueous lithium hydroxide (16.3 mL; 2M).

The crude beige solid obtained was co-evaporated twice from diisopropyl ether and then

washed with hexanes to afford the title compound an off-white solid as (590 mg).
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[ 00361] Synthesized as described for 5 using 187 (980

nmg; 2.33 mmol ), aqueous sodi um hydroxide (46.6 ni;
wa:2@®8/ommd ; 0. 1M and acetonitrile (15 ni). ThPGI/US2008/009142

afforded the title conpound as a yellow solid (858

4-@&%1@5{192 -ethylpliedpBuffoh@midy)thiopKerecI-tarbokylic dcid/disodium

c cl opr opyl vi nyl ) phenyl sul f onam do] t hi ophene- 2- car boxy
salg (1::79z)c:| d, disodiumsalt (192) 100 WD 2009/017719

us20
00552, encYBRSPECes eIt S psing 178, G8 e LR sy ronile
(10 ﬂnﬂ!gﬁﬂ& bquedus ﬁwamtddidxﬁusxpm ©aenk; Tia6 Doyl 0. elv()l ams afforded the

62] Synthesized as_ descri bed for 7 usi ng 6 (400.0
tltlﬁgom@omdwq -whitsisohid (@4rmBBhat e (845.0 ng; 2. 60

P(lcelp :io,tgtﬂy b4 g %er &W’a‘?n&ﬁ&fjs @'ﬁ?&#alfyﬁrﬁﬁaphthalened-

sulfgys %ﬂﬁzfmn & '?’" i 61, diradinm selt182k o o
L Meﬂﬂﬁ 3nm8,8 8- twhueneyl(sas,nm)etramamxpmmnmamuubhmmo)

(2 The crude brown oil was purified by automated
th@PhF%%}éF"Wﬂ%ﬁﬂ%r aphy (Biotage(r)) eluting with

[@SP?’O %@a&&g%&mc&&é IS@swg\s 5,98a@iSRE G- %Im

%to 15% gradi ent €l'ution) to give t
tettahydmnapmbaiamﬁﬂﬂelfmylychlolndw(ﬁﬁ(l 0 me04. 7|4g91mol)l methyl 3-

S LA S R RH 51

[.
0. zgy@%ﬁm fﬁdn@& d(?g%hilggdgﬁgg %a(aﬁywﬁ&glzll%MetﬂaMOO mL).

The e:tu@hydd@ef wasawr(fleﬂ b gutomated silise geli ¢hgomateetapby (azotage‘@) eluting

wiltdehi ek leme el o 280 Y4 ksl SPRAHPRRARIYEfR the dte
coa@deﬁdmwhﬁagﬁcﬂ(f}ggn&g)further 4 hours. The crude
ear oil was purified aﬂlautomﬂt ed silica

ILh(Sh8Sohetapmy l(quSeﬁ,'égée y@m@phtjlamerﬁ-éviﬁwmldo)thwphene-Z-

IR s (0 to 20%gradient elution over 500
caﬁ; 5?%%% eqigi]fhe title conpound as a white solid (260

[oedpd] I ISynﬁ&esued as described for 23 using 180 (350.0 mg; 0.86 mmol), aqueous

iigfesadetichiio bt Fenotaiigind st raes AmENEE Hekanol o

mBS ﬁﬁ§§ffb#&%&’ tHeQEtléé’orﬁi?duﬂg a%nglﬁt%@Qh&'(\;D‘iQ ; m§). 62 mol ),

aqueous sodi um hydr oxi d
IIL ét-(lSeﬁm&ﬂf"En‘tmmethyMﬁrﬂﬁ ten@h)ﬂb‘bhaphilha(@eflsulfommdo)thlophene-z-

caﬁ%éx%n%%%n& I&?sotdﬁnll%aﬁ?{%und as an off-white solid (205
isg ter tS}B)'d{e‘éizeaaﬁ deseliBt DR Gmsir? 381/ (B mafybsmlrﬁmagm&mmmle
[

i ophene- 2-carboxylic acid sodi um sal t

(1¥ miasg}d mpgowscsodiuse hydroyids €16-be mls; droBmmeli Y| 1Tb§@c§f0rded the

m hydr oxi de (4.8 ni;
t“ggjffg‘%"ag‘?@%wffnﬁg a3 ﬁjligrn e (1 rrL).(Thi s
Exainisle 300 Pidjraration gesqmmmdt as a white solid (107
reparati o

(tSH%@:O[{E@%%SPgg&gsul@ﬂa&lgg]tbwehype-g -carboxylic acid, disodium salt (185)
I gﬁﬁlzéfgzg?ﬂ@?J-R/Ltthﬁgpm%&hsﬂf)Bﬂé‘ﬁ%ﬁf&ﬁhﬁdoﬂhﬁ;%ﬂbﬂé“z-carboxylate

(A®)[ 5-tert-butyl -3 -chl oro-N (et hoxynet hyl ) bi phenyl - 2-

[00356] Synthesized as described for 3 using 2-chloro-4-(trifluoromethoxy)benzene-
1-sulfonyl chloride (5.0 g; 16.94 mmol), methyl 3-aminothiophene-2-carboxylate (2.93 g;
18.63 mmol), 4-dimethylaminopyridine (517.0 mg; 4.23 mmol), pyridine (38.0 mL; excess)
and anhydrous dichloromethane (100 mL). The resulting crude white crystalline solid was

washed with acetone to afford the title compound as a white solid (2.14 g).
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yl sol f onam do] t hi ophene- 2- car boxyl ate (193) [00366]

Synt hesi zed as described for 7 using 6 (200.0 ng; 0.43
wOorr@wb)177¢esi um carbonate (420.0 ng; 1.30 nmol PCT/US2008/009142

3- chl orophenyl boronic acid (100.0 ng; 0.65 mmol),

II.tﬁgt@iiio?fb-télt(tﬂhﬁﬁV(Llﬁm%ﬂﬁ)ﬂh@h?ﬁhlf&dﬂlﬂiﬂoﬂhldﬂﬁng-ZﬂQarboxyllc acid
0.022 mol ), toluene (1 nL), water (1 101 WO

(184)09/ 017719 PCT/ US2008/ 009142 nl) and ethanol (1 nl).

R o S EERD 3 PTI98, s
lltlﬁlﬂn Hylddsxide ()5 mLt 103Viinhol] 2M), tetrahydrofuran (100 mL) and methanol (25

5-tert-butyl -3"-chl orobi phenyl 2- yI suI fﬁ)nam o)thio
Ip)h TESUiRGHINGE h@lge sqlihwas ng:@jlg 'let the tltle

cogg,ggﬁdg wﬁﬁésﬁﬁq@r. ) a193 (135.6 ny; o 27 mol ),

ueous Foc cid (5 n; 2N) and
1118 Qt[lzélhlyldf'@-ﬂk(tl&ﬂuéﬁmﬁthoxﬁbheﬂylhﬂﬂtnalngdb]thluphané-aamrhd)xylic acid,
reflux for 16 hours, additional aqueous hydrochloric
dl%’é’l“éfn(ssltﬂSGN) and tetrahydrofuran (5 nlL) were added

&t he fﬁ%ff\%'sﬁﬁd E@é&%ﬂbé@for% Jsﬂ{g fsﬁf(l‘bsfgo@fo‘s mihi3s), agyeous
Cr u OW Ol

e yel was purif autonated silicd ge

sodﬂumhnsalrmgdaf;ﬂ*lqumloﬁdge(lm))) OellM) andgaomnhn@t {pImL). This afforded
tate/h anes %ﬁ %gg adi ent el ution over 500
‘; f?inlgﬁ ife sofid ﬁ%&)und as a clear oil (88
ple S1: Preparatlon of 3- éZ ,6-dichloro-4-

(tr]lﬂﬁm%#‘e ne}@&ﬁen?Esu#oPl glngég:tlgbﬁﬂliﬂ&g%@f}b&gﬁk w?; taﬁggiluglg;au (188)

L M;tthbdsﬁetli,ﬁ}dcbhﬂmo ‘&Btrumqrgmsﬂtyglmnx rrt!onmm thiephene-2-

S di um hydroxide (4 nL; 2M, tetrahydrofuran
car Ot (8 ot hanol (1.5 mi). This  afforded the title

[003592 ound S\mtlaRized s Wictibed fr I3dls(né02 6-didh)lorol4V.
tert- But | - 3" -chl aor obi phenyl | sul f onam do t hi
(trpfh@ﬁ@nghbflabwm 1sulfeny, chl%nd§ & ISLE”n789§ Immehorethy, ém]wthlophene-

€ 0,
2-GHGBERL R B B3 b AC AR ToBRAdS (1710t egiig) mmob,
pytidire; (1 081 niM); 15 maet paridt anhly éro(id dnfhbo:oﬁbﬂhanaﬁ()(mﬁ)a dPurification by
au'gggat sl !éq(? &éz f’g}%‘iﬂ&ggrﬁﬁhf (Iwgtage ?utlng \£’17t§ etlﬂ?'} acetate/ﬁgxanes (0to
303/6 (//Q/ dvef EO@H{D/%ra&en{ élHQ(S l?i'ﬂ%p(f‘e@ihe fitle compound as a white solid (2.20

yl sul f onam do) T hi oph ene -carboxylic acid, disodium
g)salt (200) 1. Methyl

S R N RN R o i

(lg?mt hesi zed as described for 7 usi ng 6 (200 0 ng; 0.43
| ), cesium carbonate é420 0 ; gaﬁtd
[09,36(11 uor ophiariljasized @mdescabpd fqrd3. L@mggl86d2@§ 6)mmol), aqueous

llth%@kdr&g %i% '(§q~I d éﬁtz %?r%nm%@) Q@!r{l}gﬂ'r(é@a@(l 66?}1 eagﬁ met?anol (25

mL}. Tie resifting thaatbeipe sofid twae washidiewith Gwnorﬁtrile hyyleld the title
automated silica &el chr omat ogr aphy (Bi otage(r))
cogtroypg agia hite splid B&dRBbund as a clear oil (154 nm).

i 5 DR g1 coifugromsttyhhemybitgnsmidg] hioghen:3 cpybgiie

adihalievdiumaaltq1§s)at e

[00361] Synthesized as described for 5 using 187 (980 mg; 2.33 mmol), aqueous

sodium hydroxide (46.6 mL; 4.66 mmol; 0.1M) and acetonitrile (15 mL). This afforded the

title compound as a yellow solid (858 mg).

Example 52: Preparation of 3-[4-fert-butyl-2-(2-

cyclopropylvinyl)phenylsulfonamido]thiophene-2-carboxylic acid, disodium salt (192)
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(198) [00371] Synthesized as described for 22 using

197 (154.0 ng; 0.31 mmol), hydrochloric acid (5.0 ni;
wedhovand1g et rahydrofuran (5 nmL). After heati ngP@TES2008/009142

reaction at 102 WO 2009/017719 PCT/ US2008/ 009142
L. M@fﬂguls 5[&Qén-‘tﬁn Bcpélepidpyhahy BoN-aaetholky aietliyd)phicngl

aci and tetrahydrofuran (5 nL) were added
suléi«mjamilde]theuﬂlen@rﬁ ‘Wéh@@da@dl{s%) further 4 hours. The

Il
R
carboRita{BISEman2 s0 (nﬁlnbk) @e%pgmdvlaynmmmn acidh pmaeasl e5@0 (0.27 mL;

nm) to yield the title conpoun lear, ol (111
1 3@3%1m01) %/etrakls(tnphenylphosphme)palladlum(sO) ?50 8 mg; 0.043 mxsl 6 toluene (2

. mipy éﬁg %%?%‘%ﬁyﬁ?é“‘%cf@“?‘i [00372%”5%5% Q%7 dmated

siliea gdleaﬁdimbtegrabhy (B&ta@?ﬁ@uﬁﬂ@wﬂtﬁhﬂl)& aogatehezdmen(® o 3% v/v
aqueo 0
ersd ahpian SP IR DTGy 154 radieiinia) togive thg,fide compound as a
yegé\lg,gdq?%g%e tit I e conmpound was obtained as a wite
sol i .

IL.M¢thyl-3¢[4- tau{b,dtylsz-(z-lcyjdoptnmhenyl)plmylssndﬁonem]ﬂvpphmﬁ-Z-

hene- 2- boxylic acid, disodiumsalt (200) [00373]
ca%myﬁ"é @2’5 as described for 5 usi ng 199 (107 ny; 0.25

[0613@) acsyﬁmlzeéeﬂdéémlb&ﬂfoezmgmgélss (#00.0 thd 9.86aMmD]),
and "acetonitrile (1 nL). This afforded the

hytimtc rlc@mdc(dlﬁ@ mak; 2N)nnd tétrgl@ldr@ﬁl(@dé wefy): Adierhspangreaction at
SRR S b Bt o LB Bl

(lﬂhﬁg(%d#ﬂh@dﬂdtanﬂ Ha4ted Tor d\:ﬁtrﬁhyi 4 hours. The crude clear 011 was purified by

auiogagshialicn 61 oMM STREID (P BER D i e by AiPeq borges (0 to
20@8&@%&@&&6{?@&068' iE) Qggé‘lg'ﬂl?ee@tlé X oulﬁﬁ'agg v@u{e?sgﬁd‘é%o mg).

robonat e
1Ih3eW)itert-Butyl-2-(2- cyclopropylvmyl)phenylsulfonamldo]thlophene-2-carb0xyllc
(Fé' i (3- et hoxyprop-1-enyl)-4,4,5 5-tetranethyl -1, 3,2
acld 98X obor ol ane” (193.0 ng; 0.97 mol ),

[062%4!31(' S@fn‘tlﬂ:@%@a @H&%Hbéd‘fﬂrfl@“sﬁ@ 1@0’((@60 { %7% ®. 6mmmol) aqueous

, toluene (1.5 nL), water (1.5

soémnamdro)@de ©.6mL; ZM)e t@irahdémcﬁlaﬁk (bt mL) pud meﬂ@aob@ﬁ mL). This

silica t
af@ﬂ“ﬁﬁ%ﬁﬁﬁ?&ffﬂmg? aélc gfrﬂat @E@éﬁr& | ?oagg(()/g )gz adi ent
b Lt@ﬁ-mr-z.'i@anllebrélfylvkn/Zl)Ehémsdlfddamnaenpwndnas-oarboxyhc
ellow oil (189 )

acgl, [disodépm-splti(}92)2- ( 3- et hoxypr op- | - enyl ) phenyl sul f onam

o541, ORI oSSR TR Ty A B
sobuﬂ’f Ryedibgide ¢4. &m[d; 049 mimol 20N) M radld taedtomibryie  binir)aTh{scafforded the

. After he he re ctlon at reflux for 16
tlthi?Pﬁ"’“ﬂ@l&?? ISO]éé]Q]e(Udg ydrochloric acid (6 mL; 6N)

fe%%fi’ ith 8P 3((5-re/Mbuty B S HsKbBip G 1-2 e
ylsuqﬁ)nahﬂﬁo ﬁ‘q{ f Qrca{?(b Wlfc*&%?%.&‘aﬂhﬁ salwg%(ir ude cl ear

1. Methyl 3-[5-tert-butyl-3’-chloro-/V-(methoxymethyl)biphenyl-2-

ylsolfonamido]thiophene-2-carboxylate (193)

[00366] Synthesized as described for 7 using 6 (200.0 mg; 0.43 mmol), cesium
carbonate (420.0 mg; 1.30 mmol), 3-chlorophenylboronic acid (100.0 mg; 0.65 mmol),
tetrakis(triphenylphosphine)palladium(0) (25.0 mg; 0.022 mmol), toluene (1 mL), water (1
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purified by automated silica gel chromatography
(Biotage(r)) eluting with ethyl acetate/hexanes (0 to

WQMmMLtAW ent el ution over 500 nmL) to yield theCT/Us1088/009142
conpound as a yellow solid (176 ng). 103 WO

m@%@e@ﬂaﬂﬂ@ ReCy./ MBQQ9hﬁ%mated silica gel chromatography ontage®)
tert-Buty - et hoxypr op- | - enyl ) phenyl s
Il 3 4- - h | Zenyl ) pheny! su

deﬂslnﬂiqa}lﬁﬁpmpﬁwbas@clwr%l&@ﬁﬁdn&)cu d (203) [00376]

II. ?ﬁi@hmgggrtis 6u§chloro§q];l?ﬁrnp{ g ry(l:i) lgygl %gaﬁﬁ{)gh%ig-carboxylate
(194gtrahydrofuran (9 nmL) and net hanol Thi s

afforded the title conpound was obtal n d
[09367] owi sISysthesizadas degpribgd for 22 using 193 (135. 6 mg, 0 27 mmol), aqueous

AL Al TSR0 ARDSRU ghn
refﬂlﬁbe? 16 hbwis} idkkitiareatl aqueeode hgdroblddrié acid §5 udi; I@J)Zﬁa te(thBLySroﬁlran &
i ere s o) the aciiprbsased G %rq{f%ﬂ&gf Cripde yéllow oil was
pu?ifg(g Bﬁget.oh%ieéi %éé &1 e&%a@@ (wotggé‘%wtin% with &ttlyl
ac@atehekands{0 tn 0% Zrptiopelyivanpes 500 miane die)d the sileenmpdund as a
[ carﬁ?ﬁl [ g acid, disodiumsalt (209) 1. Methyl
clegrp P&)but yl - N- (net hoxymet hyl ) - 2- (prop-1 - enyl ) pheny
14 8 §L(Bft9ﬂﬁﬁﬂtsip]5’-cl§lhhﬂﬁbﬁ€k§d& ﬂ@ﬁi@&i%ﬂbﬁhi%ﬁéheho&%&ylic acid

ng; 1.30

Synt hesi zed as described for 7 using 6 (60
(190l ), cesium carbonate (1.27 g; 3.89 mol), trans- |

- pen- | baroni, ¢ 7.
[Oqjeqsi)aki s(tr nlﬂ}pl) 1ezre1ylasp ec§'§p | neo)(r églulsmgrigrr((%g ?Wg)mmob aqueous
so&uﬁﬂ@dﬁ@ﬂﬂé (4 in0); aRNEtetrahydrpfuraian Ly 2nd HikthaAsid 1 &t By OThis
This afforded a dark_oil which was purified
af} eél}h% e eempoyndeas angpif-whie sohid Ci9mE-ogr aphy

W g }?ttgﬁfiil{% 36%@%;)%{3@-2‘?%1?& xﬁat%l?igg;tﬁ{@%ﬂ% a&Bomlc acid,
dnﬁudiuhm saltr(p28)nd as a yeI | ow oi | (332 . I'1. Methyl
(089 2° cavpthefiead a* BessBlsd fobably @é@ﬁ!&fgﬁgiﬁlﬁigﬂmfi afucous

so@RAFhYREAE 1.0 4 ;W33 NGnRP. (ﬁlg%nnf géﬂ%@l\rl)n%ég gpniﬂjo IThis afforded the

aqueous hydrochioric acid
tlthwnmhymmmmnemlm(ﬁ)mghfter heating the reaction at

fl f 16 hl ori
Exaiinle 545 Pfamarath ab G ol b RelY e er e ©

ylﬁﬂﬁ%ﬂnﬁﬂ@tﬁnﬁ@hénﬂﬁ%h%ﬁﬁ@h@ﬁl ﬁ%dﬁuﬁ walk (200)4 hours.
The crude cl ear oil ggrlfled by automated silica

L whﬂﬁ'mfo@\lqbﬁyﬂquﬂ\’a ethoxymethy§bipheny k2 tyjsolfonamido]
th@@gﬁg QZcQ?F%[W%te((?ﬁ)O 20% gr adi ent el ution over 500

le as a yellow solid (321 np).
[00370] 3- [ 4 -SyauliesBod ¥ dedcfipedfor|7-8ingl § (cmerwmgw #® panoljlaksium

R Ll sl (200, (0sed] oyt sed )
tettdkiRHphenylphosphine)palladium(0) (25.0 mg; 0.022 mmol), toluene (1 mL), water (1
mL) and ethanol (1 mL). Purification of the crude brown oil by automated silica gel
chromatography (Biotage®) afforded the title compound as a clear oil (154 mg).

I1. Methyl 3-(5-tert-butyl-3’-fluorobiphenyl-2-ylsulfonamido)thiophene-2-carboxylate
(198)

[00371] Synthesized as described for 22 using 197 (154.0 mg; 0.31 mmol),
hydrochloric acid (5.0 mL; 2N) and tetrahydrofuran (5 mL). After heating the reaction at
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sodi um hydroxide (13 nL; 2M, tetrahydrofuran (18 ni)

and nethanol (7 nmL). This afforded the title conpound
w@2008/0y8hY ow oi |l (275 nmg). |V. PCT/US2008/009142

3-(4-tert-Butyl - 2- propyl phenyl sul f onam do) t hi ophene- 2-
refRA OO X§ hbdrs aﬁﬁiﬁoﬁé‘lcﬁaheo&zdm%m%ﬂ; 6N) and tetrahydrofuran (5

PCT/ US2008/ 009142 [00381] A reaction vessel was

mIgvearg addss and thereactigmheat ,olr o furtter drhonys. Thsi qruds Yalloveeil was
o0y S G IRR il OB v

ac&ite/erghes (0 to020% igeadatt @lutioa oved$00 fj.jitogek thetitle compound as a

hours. The reaction mixture filtered through celite
cleaneil {Hd Mg)-trate concentrated under reduced pressure

II]{‘%(E‘ L‘? rlﬂlt“@’ ﬁﬁﬁllof)lplfe%gpg%&lﬁ)ﬁaﬁllﬁbﬁﬁfopﬂbﬁe-ﬁ Jc%?b(m%m acid
(A (4-tert-Butyl -2-propyl phenyl sul f onam do) t hi ophene- 2-

AT el 73 b T g o
’\}%ydr@ﬂ&@ QLG mIS 98 uf&ﬁ“%r@ﬁlrgﬁgl %L?Qnd%et&n@l?(zrmpj This

acetoni’triT s afforded the
affordekiehe:oﬂqawnpbtasl was qbﬂdmwhw awbit¢ palid 16% mg)) . Exanpl e

IV; Sisassr apur et Pt ans b EasuliindridaeGionhene 2-cachopyly acid,

d,gddq:u,ﬂcghﬂ @@h)sodi um sal't (214) 1. Methyl
3-14 tert butyl 2-(2-cycl opyl vi nyl ) - N- (net hoxynet hy
[0033heny! Sysiicsizades @@pnm%hén@ml@m@mgapasmg» agueous

b AL BRSPS Myl 09D 1R e

titRT@mpoukd & HRhnPYOIK (YBeF)oni ¢ aci d pi nacol ester
(0.27 i 1.30

nmol ),
Examplg §5sPrepasaten phirddparr-hund2-Camrethaypronsd: 0 ny:
engl)phen " fOPZFm viskiophene-2reayt ow@md( zllsm!)uraﬁaltzg%nol
T
L §I?e]ti|§'§g)3- 4- P? tg'ij?\’ Qﬁgggrrﬁ Lth &g'g?)‘s) qué | ngyl
suWohimﬁidjgﬂloMeal-edﬂlmxmes(Z(ﬂQ)to 20% v/v gradl ent

[06&7&1I on) §yinfhels1vzgdt 4 sanecF forer{El unéj (3%8 0 mg ed 69 mmolg cesium
caM%hQ%' 6334 0 fd: qfds Ry, 12)-1-B- ﬁié%d%&%ﬂ)% i-&hﬂ)/ hppﬁzgnéﬁaiﬁéthyl 1,3,2-

f onam do] t hiophene- 2-"" car boxyl at
®gg’u>ondmez(é a3 asngié)s%w mmnil) Mrakmrmhcrn@pmmmm lmﬂlwgﬁ(o) (37.0 mg;

0 e tdvsafdh S, wlr RSttaf s st (54 allp, THRorfibark oil

pukiiell WY alimatéd bnw 1 cRebhdtb @B vQ o, m@ﬁh c
acid 1a4 n_; 6 a%ed ct etrahg;d%}%(agrlan 1e4 nLgGan b’

wer
acetgtediexanes (0 e 20 %cgradient ahatzanceyer 500 mly) 1o yiekd th& tﬁlslfpgﬂpound asa

+h ear oil was purified by automated silica
yelloﬁ o%(:‘i %hromﬂt ography (Biotage(r)) eluting with
II thyliyl 36{@%ﬂtlﬁit§al%2<-:esl-aset(1Gx)tproﬂQ%WI)plghﬂduHaﬁamiddﬂ thiophene-2-
over 500 _ni) to give the title conmpound as a white
casbq'xydatei%@)

3- ¢ ¥ 29RIsAR >

[Og%jist!lol t hgl}?)%l% g%&# ggsrcglgiy & gm ?0?5 g% 385
hy8yorhloewi az:&ﬁ(GaﬁLdﬁN):anthedalﬂydroﬁsan,(&ﬂ mb). 2A fter( IRG€ing thcg'eactlon at

8. 6? %%I ), a&weous‘ ..
retlux for ours, additional aqueous hydrochloric acid (6 mL; 6N) and tetrahydrofuran (6
mL) were added and the reaction heated for a further 4 hours. The crude clear oil was
purified by automated silica gel chromatography (Biotage®) eluting with ethyl
acetate/hexanes (0 to 20% gradient elution over 500 mL) to yield the title compound as a

yellow solid (176 mg).
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sodi um hydroxide (9 niL; 2M, tetrahydrofuran (14 nL)

and nethanol (5 nL). This afforded the title conpound
wW@200a0170514 - white solid (205 ng). 105 WO 2009/ ORGILS2008/009142

PCT/ US2008/ 009142 | V.

I331[4-tt2ButP-2-(3-nreth &xyGir6 pAPE ehhsuifoianidodthiéshenei2d
o]% hl—tophene ZY%:ar ngyl | qugclf)g)ﬂ( 21%s FOOSS?]@ l

cacioxyhie 8rid@03)s descri bed for 208 usi ng 212 (85.0 ny;

[0(% §femlr%?1ﬂ¥§%£€§ &Jé%hnlg’&i glglgé?ﬁéQ%?@(? g‘%é 2142'}}1&5)) aqueous

sodi&nﬂlyd\i:dneéff (mtﬂl@ ZM) tetti‘a.hﬁd}oﬁlrmg §9 mY¥/) and methanol (3.5 mL). This

4-tert-Butyl - ycl o ropyl et h yl sul f onam d
affsy eeiﬁh%ﬂ%ﬁgnw@ér faiped axct el Wéb%i‘ﬁ) (ridtme (214)

i ngfﬁg%m#l) Pnf ue@@;ﬂﬁﬁ% mﬁshgrsuﬁomm_laﬁgpm@@

roxi de
catboky licaoid, d&odeaﬂd(mat onitrile (1 ni) and t he

tion mxtur r ui.e atin at h
oGFAE: ' 7o sblnesiredss frmbenes teaaat o e J 2Lyl dgueous
so@iufH B‘}dt'é)ﬁd@@ 3 he t0' 42 @nfoPrOP W%é’fbnﬁﬁﬂ, (1 mL) This afforded the
3-(4-tert-butyl - 2-pentyl phenyi’sul f onam do)

tltltewpumhendaaQam@ﬁf-bﬂuwspbdéhQ&jrng)le 29.9 ng). The title

e L L
cm’%{ P&Hﬁﬁ i galt (3 Dand treated with aqueous
1. MREh - Wl@FﬂBﬁﬁﬁM@n&hB’kym@th&@ Iprop- Ledyl)phenyialfonamido]

reaction mxture was frozen in a dry ice/acetone bath
thigpheng3rrarboxydate(203)i el d the title conmpound as a

I | 1 :
[0@5”(81(3 t Z? tgy%tlfeéf%eg agg%stcrylFé(cﬁgﬁ@u 6 6'06 ? 1 8§ rrﬁrlol), cesium
cai‘Ha)h@tréh[EJle-gZB 89anmoRyirafs- b-prshendll gkbdronm sad {1672mg; 1.95 mmol),

tet(aiﬂ%(gmhewpwspbuﬁs&%%ﬁéﬂWQzﬂ 189093 Bl ilreredrmb) water (3
?)g d?’etP(AI)o@gg Gi?nL)( 21"11§s)a Qg’cﬁg%ia&yd?f WeRh%ed gﬁ.ﬁﬁg@ 8¢ alifdfhted silica

r 5 usin -pro uct rom synt hesi
ge( Q(ﬁuﬁm@:orﬁ)atﬁﬁﬁphm(ﬂl))taga atirsg wishliethyl hgechtdhcmeﬁ G_O ® 20% v/v

tonitrile (0.5 nL). .Thi
ovgr s ik ety ell%n@g”t? BVEanHEE FhpindGaaaliay G2 me).
I1"Mkthyl BX@PRHD ﬂﬁﬁl -%hyBﬁh&{ylﬁnfoﬁahﬁaﬁ]tmbuknaz!carboxylate

nmet hoxypropyl) en sulfonam o]
(206 ophene -car boxyl ic acid, disodiumsalt (221) 1.

OS] ¢ o (Strspizetat AT Ry ne 208 £330 i fp15mmol. aqueous

h Vdchmitﬁrh\éid (19uhE oMy ardiakérihyolpbfarser (22 e@l)o ox&érakemﬁgzmzxeacnon at
0389] Synt hesi zed as described for. 7 usi ng6 0

re&'gx fay 16honp pYditionad agusous Ay droshlosic @etdA 19 mify 6N, a@é tetiahydrofuran

(I?E;:L))w?rg adde %n)gl yﬂ[}? Beslc 10ne }rlﬁ/ t3d ﬁ)r 2 fgrt ert4ek%oruasmet ey‘frlqu %l’e%r oil was
purifigd (b)y@htumﬂtedlsahéalga cﬁrdnya,togkaﬁﬂy ("Bmtag¢®) eluting with ethyl

actet%gg%%f r| g Eg E& tp eq%t?qf{cg l;ﬁg ét}lﬂ(tg y§ (erl)e tgﬂagas a yellow solid

(3§f ol (1 5 m) . The crude dark oil was purified by
aut ted silica gel columnm chromatography

I11. B [dt-ragyeButy)-2 (lpuop-i egnyd)pheny lsylfonaagido th'phereidesarpoxylix acid
6 % v/v gradient elution over 500 nL) to give the

2 | e conmpound as a

[00380] Synthesized as described for 23 using 206 (321.0 mg; 0.82 mmol), aqueous
sodium hydroxide (13 mL; 2M), tetrahydrofuran (18 mL) and methanol (7 mL). This
afforded the title compound as a yellow oil (275 mg).
IV. 3-(4-tert-Butyl-2-propylphenylsulfonamido)thiophene-2-carboxylic acid (208)
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yellow oil (189 ng). 106 WO 2009/017719
PCT/ US2008/ 009142 |1. Methyl

wW@2(¢04401 814 - but yl - 2- ( 3- met hoxypr op- | - enyl ) phenyPGU/US 908N 142
i do] t hi ophene-2- carboxylate (218) [00390] Synthesized

[ooBB1flescriDeAchion veddel Wodstharkbd v\(n’hBﬁJ 179.0 n6)g 40448'minol), palladium
aqueous_  hydrochloric acid (6

Ontcéthoar(%lp AR Htane (> i) end Heaicy MyaREnd illed v laxdrogen gas
d
()l i b 18R BE Uil Bl RGO ROl T RE MRt

filefud thiveigh ealiteiand theitratt donterfirated irder re@ubslpressufene afford the title

crude_clear oi] was _purified by automated silica gel
compperdhasotladal (187 MBAge(r)) eluting with ethyl

IV:‘nE;itgLﬁﬁ@%‘ﬂ?a eﬂﬁp{]?ﬂaﬁ%‘%&ﬁggﬁh lh%é- {Eg&vﬂgglﬁ%ld disodium
salt my

O 2 SRR ST DR s

som lg‘ﬁﬁbﬁﬁg (B30 f8S 0770RR0f; ¥ 1 MP artP ARl Se 1]1¥1ﬁ OTABafforded the

mol ), aqueous sodi um hydroxi de (7
tltlbepmhynﬂm‘mwﬁ-merm)ldékﬁf mg).hanol (3.5 nL) Th| S

E)ﬁ%gp% g‘?dP}'elg)%rgtllgxll of §- ?weggﬁ%tyali-?z-yel low oil (136 ng).
cyslppnoayé?tby%al!snylszﬂ{oyang@ﬁmphsmhcaﬁ'%wﬁg deids disedigp salt (214)

Mt ] - d
e AL St SO LSy

Sukfamla!ﬂfo%hhlol!hﬁn@?}mo(‘z@@(%) and ethanol (1.2 mL).
O 2 ST T B R0 Ak

caﬁbﬁﬁtb@&ie ¢hga Q. @&ﬁﬁbl)béﬁblép&bpyﬁviﬂ@lb&b@orﬁa Qc1(l¥)ﬁha30h@:ter (0.27 mL;
051 ol gueous i um h

L. }ﬁwmol)@ tef lsﬁﬁehﬁb’éﬂhﬂﬁphlflﬂpé”*{%u@(q}@0 0'phig: - ipmgitoluene (2
ml},:): g/ateltr éﬁ ég)%%ﬁ@ﬁﬁﬂgl Smﬁf Pl crthid bowildil Hal ﬁ&f?’ed@ automated

repar at on of
sﬂﬁ‘a[gél tadnmn kcht(yﬂl&té?gr@phy (ﬁBlot&gy? ))eluting with ethyl acetate/hexanes (0 to 20%

v/\g géaénb ufgglp atgn(gg e tli Qf%glgﬂéf} a?srab)(f)e)i%lwll gll ?fd4 mg).
IL. %wkfhy‘l 4l @H%’dtylh-@%&ﬂﬁp%ﬁl@m%é Wﬁﬁmab])thlophene-}

phenyl sul f onam do] t hi ophene-"2- car boxyl ate (222)
caflpp3 e (BNt hesi zed as described for 7 using 6 (300.0

00F) " 7 Rckizef 5o esRTineRlr a2 2hihe 20 tat. e btipmon. agueous
hyﬂﬁkhﬁiﬁc%ﬁalph@mﬂmwﬂrﬂ@ﬂ&m&a@qw ) Afeet h@aﬂi’ﬂg reaction at

0.032 mml ), toluene (1.5 L), water

refniidp howrssadditionaf agueous Bédrealiﬂléﬂé rcwld % nﬂu@‘z)ua@é tgjtahydrofuran
i L T
pusified bg automeassd 56& gl cf)hhkﬂ:ﬂkllﬂdmbﬁbg%%f (Blolzigé% eludng with ethyl
acéztgtce):/h%xanlifes (r)%j 12 ‘Q)tv/s lgyatdge%rt])eluttngn %Ivgrl SdOO mE) to g1ve the title compound as a
white solid (260 mg).

I1L. 3-[4-tert-Butyl-2-(2-cyclopropylvinyl)phenylsulfonamido]thiophene-2-carboxylic
acid (212)

[00385] Synthesized as described for 23 using 211 (260.1 mg; 0.62 mmol), aqueous
sodium hydroxide (9 mL; 2M), tetrahydrofuran (14 mL) and methanol (5 mL). This

afforded the title compound as an off-white solid (205 mg).
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conmpound as a brown oil (263 ng). 107 WO 2009/017719
PCT/ US2008/ 009142 |1. Methyl
wW@2(¢0401 814 - but yl - 2- (f uran- 3-yl ) - phenyl sul f onanPdDPs100809142
hene- 2- car boxyl ate (223) [00395] Synthesized as
| A rRBe ty100-(2 o 1 Bulfgnaidu)thivphene-2-carboxylic
S%E“e;?)éus rt%drgcﬁ)lld(l)kﬁ ngl%% %%ﬁ:r?{ 2N) an(g)q Y
acidd21¥hydrofuran (8 nL). After heating the reaction at

ux fQ t 0 ' .
OGBHLY ! Sl ER OBSEAO 0  purar
on 2&boh (43.0 afs Didmiebtaad eih‘.ahoh(2me) hElis Afforied she fithecompound as a

crude clear oil was purified by automated silica gel

cleanwbieisd gk @BIymeBi ot age(r)) eluting with ethyl
V. ?gﬁﬁg’t\f\? i;f-ggo §lgp&Wﬁ%@gpﬂ%%ﬂlgﬂﬁ:g%ﬁﬁéﬁéng QQaFiroxyhc

acid| disodium salt Y31 d the title conpound as a white solid

172 : . . )
(0347 3”[911 Syatbesiest 3 describeck S 45ipR 1A KLOR i 25 sampljaeons
socmn% «ge e Rexpldscmae);®. M?éﬂd adeQQ&%@] %ﬁ}ms Hﬁ@ﬂée@acuon
ScCri for 23 using 223 1),
mlanpuemqmrectbezhtmgnmy avaeribath l(nmdemio amve a bomegaponsselnten. This

aftﬁ&s‘.gédﬂléugg n‘g l‘%ﬂ?{[’éecogrlﬂ 2_|_]34$ aﬂ%? ?1 fe(/ bu%q 2t pe%tytlphen)?lsulfonamldo)

i Ut ¥did 22165 09 9Mngdy: Vihk-tRlkedlpouhd Maspudhtd by pfeparati
th! gpeh%ge %S{:rg?xgoi I?C@Zam d, %I sodl-tum salpti) (225) 51[118039 Pitparative

Hl@ﬁwtomafﬁnré @dvta@ s0lid €3 1.5 &ez; 018 mmod) wiaich s disseivegin geetppitrile (1

mIgrgi)ld eaf%g @gé ugﬁggéolﬁllm%lgargﬁ%e(l (5%19‘36“5? {rgn(gg 8% 'The reaction
m1§F(>tuTré ®as ﬁﬂ@é}wﬁ? dry ice/addtdne batl dnd 1¢d@ilizeg)to yietdthel titlescbmpound as a
reparation o

wlgte(sgthS[ng)w 2- VI nyI phenyl sul f onam do) t hi ophene- 2-

1y L -2-
ca)%?)gﬁ'g ?{ ielss)qgﬁﬁo E_%e}o&;ﬂy Zﬁgﬁﬁgﬂen lsu agﬁl)i/ )thlo g%ng 2
514 H1% hene ar oxyl ate (226) [00398]
L Bjsntihﬁs I(‘t-mit-hat)despmtpmhhplsuﬂongd)(nyb@xymmhﬁ)mn-l)ylz}&nide
cesium carbonate (423.0 ny; 1.30 nmol),
agnd)f 6-trivi nyl cycl ot ri bor oxane pyridi ne conplex (156.1

008%8] 0. 65 JPMekized as described for 5 using 215 (b roduct froms nthesis of 214
[ tet;akl s(tri phlényl phosphi ne) pal | agdl u( %)p Y )

(269022 066 iumot)ohqueaes sqdiunvihydroxeded 3(ranQ 3 molggﬁéﬁband
he, cr

acétm't%’s <g§|m%%rﬂﬁaf1§§frd§gﬁw*v%ﬁsa o b TR RHbE 7 f e

ksgcp;-q;aeéﬁ@,xaﬂ 44&-bandPp3gr adi ent el ution over
mJtﬂ xypropyl HWSJH{)D% asphnlagﬂ./a@marl;’&@h@ adld, ﬂis%ﬂiuﬂﬁltsalt (221)

el ut’ion g’/ he titl onmpound asayellowm
L. Methy tert|- utyb@{-(—wq:thoxymethyl) -2-(3-methoxyprop-1-enyl)phenyl

t vl i ul f onam do) t hi ophene- 2-c¢
suﬁoé%‘)‘(’i/‘foz; hn?%f‘c#&;%@? @;ﬁfhesi zed as described for
[0@389)isi ng SAAthesB4d 8s d@scribedfor Mming, 6 BP0Hatg; 0.65 mmol), cesium

cafmp&%,i?:'vgé Iff?ﬁeif%?fgﬁloﬁe(lf)e%g EACABIOPEt PR f g ectiamethyl-1.3.2-

IR} DR, PIHERE (R R bR afadlm @) 7.0 me

O.OMOQntdtmieQd 5frokL), avaterr(1 SemL Yartoethanol Th ndr)u déhecinaderdark oil

I . . .
wa%lpun\?lag by automated silica gel column chromatography (B10tage®) eluting with ethyl
acetate/hexanes (0 to 20% v/v gradient elution over 500 mL) to give the title compound as a

yellow oil (189 mg).
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purified by automated silica gel colum chromatography
(Biotage(r)) eluting with ethyl 108 WD 2009/ 017719
weERODLB2Z008/ 009142 acet at e/ hexanes (0 to 20% RECT/US2008/009142
gradi ent elution over 500 nL followed by 20%to 100%
11.M&hygsqdwnbuguzt-(mmdkyw@lIdhgl)bhéﬂﬁs-ﬂmmmﬂd]tnﬁ)paene-z-
white solid (76.0 ng).
carhoxylte @182 t - But yl - 2- vi nyl phenyl sul f onani do) t hi ophene

PO e 7o
OGAE DO 98) 48Ry 6194 e 21T 308D o s
hy@gUEnlEi:iS acig((d imLhm meﬁnd)itétﬁflyaﬁ)mi-ah (a}h‘%L). tAcfter dleytitignthe :remtion at
ref{%@biﬁ ggla@,ngitd&@ﬁgbaé@pw i@eql'égﬂ%?c.ig E@S&; 6N} &nd tetrafydrofuran (6
B R i
puified be sitpantedsilitaget chrethatagrahy|(Sictage®) 8luting vétmaghyl

0.1 I . ' hyd [ 3. 06, nm.: 0.31
costitglhexgies (Mo A1 HReS RMIPIOBH, GRS Jo 5iskh 08 Bl gpipagund asa
ye%l);(\gsollti&hggrﬁ mpound as an off-white solid (52.1 ny).

anpl e 62:

reparati on of
113 3{[4-tereButpli2((3-nRetboxiipre pHyemtphenglsuifonamidodthiophemiee

et; 2-.car%%¥éi c acid, disodiumsalt (233)
carboxylig agi ) -2, 6-di met hyl benzene- | - sul fonyl chloride
[063939) [ OGipdesiS¥Mhd@sicABEl R 28 @sinE208¢176X0 ml; 0si2rBmol), aqueous
1-tert-butyl -3, 5-di met glélf benzene (5.76 nL

st Do (o P evakydondd | amoBandlss bl This
. . . T .
SRR el BB (B Cotum

IVE Br{anet @ity 3-nitithoaqa bpgl) phénidsulfonhmid é]yhiophene-2-carboxylic
acet at e/ hexanes (0 to 25% v/v gradient elution over
acb@2)) to give the title conpound as a white solid
09). ibed for 208 using 219 (50.0 mg; 0.12 1), palladi
m@gi-tertsygt}%eﬁ{y-@g,g%@%gicﬂ%% )?Irpheﬁlfllflguflf (gnamm 0) hirgglt?e)hpa 2 l.um
oneatbond P bOxyg)adnd etladdlL{l .7 61040 I hisHffordesksthe éitle asmpound as a clear oil
g?scribed for 3 using 230 (1.58 g; 6.05 mmol ), nethyl
G3I mgk not hi ophene- 2- car boxyl ate (1.05 g; 6.66 mmuol),
v I-Wmﬂr(yiufi- GR¥tHoRY PropyDPherylSBifonatniad]thidPhene-2-carboxylic
pyE‘i di ne (4. 8@ m.; 06%?5 l(r%lrr)?iﬁ) )émd anhydr!)us Y
acill, dlidodiwnsali4221)(60 nl). The crude beige solid was

i fied aut gnat ed siligeagel chr. 0
O e S ETE: bl R0 Bab ol QTP AR Mavcons
sodif Nydtogidadi filf; 0elothindly (0M) addd8ednitrile®(003 Wi)! Mhis afforded the
title conpound as a white solid (1.28 Q)

titIeLCIO.HBlO(lnd @%l;:t Oﬁg}y}}ite.sg}ig-(b‘?.mgaygghenyi sul f ogam do?jt hi o
EDINE of: BApkYoh 67 Sq4¢ i’%ﬁ’ﬁg’)l'zz' %P-éy)‘?ym esized as
phERy 833W‘f‘ﬂ1‘15%%u"§"8§%§?' gyl adasdisogigm HPS)

1. Mth QB (Y- eedrt b aty 12 J0urmin) 3-gN)dV(RiekleoxymetByl) 1) . The
crude beige solid washed with 20: Sbvlv mL of

pheaylsulfenamidajfiriopheneci-sarboxylatg €232 the title

ound afi - whd t i ) \Y/ :
(0GS1°% or « SRS Rl o5 WeRckiBed Rlr Tdedo (00)0 mic o 65 mmol);cestum
catbodateq 60 yhd; d . Hcmehol), Girsndiylborsaictac{d2d89.0 mg; 0.97 mmol),

tetrakis(triphenylphosphine)palladium(0) (37.0 mg; 0.032 mmol), toluene (1.5 mL), water

.

(1.5 mL) and ethanol (1.5 mL). The crude dark oil was purified by automated silica gel
chromatography (Biotage®) eluting with ethyl acetate/hexanes (0 to 20% gradient elution
over 500 mL followed by 20% to 100% over 200.0 mL gradient elution) to yield the title

compound as a brown oil (263 mg).
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109 WD 2009/ 017719 PCT/ US2008/ 009142 [ 00405]

Synt hesi zed as described for 5 using 232 (586 ng; 1.59
wor@bp177aqueous  sodi um hydroxi de (31.9 ni; 3. ROI/OR0$/009142

0.1 M and acetonitrile (12 nL). This afforded the

I1. V1 E€h§1 9qmmdtﬁsz guMh-Bsyl)aphe.;ylﬁﬁﬁ)ham)lo]tﬁo@nphezﬁ:arboxylate

Prepar ati on of chl oro-4-fl uoro-5-
(228t hoxyphenyl suI fonam do) t hi ophene 2-carboxylic acid,

Leodi
063530 oy op s EEGR <35O 857 ine 372 298, s 3R ol aqueous
hyﬁl@bbl@iﬁy |a6i‘dQ8 (nﬂS‘@N) e{xﬂ&é@ﬁiydﬁ}fﬁtdnE(B inzlexd AaBerdieamlig thedeaction at
retbgqr @? il é zgggo@chc!n%%g@;o%%r&lﬁg%g g(Felg ZE h eLS %II\I) X tetrahydrofuran (8
Li) R 91?{1]&1 SRNRD ?ea%tl %ﬁ/ %ﬁ“ﬁ%ﬁ%&% Hrs. zl"lfégcruﬁé'@l'eﬁp oil was

am nopyrl 51 mmol ), pyridine
puﬁﬂi@d by)autoﬁmhdasn]hx;ecged) umom@gthqum@% e(mmgrm)h etme

ac%%t:égwﬁpr Ogﬁ %&%@r@f g&fg qtg))nbc%@? z@& g&fqﬂowed 'by 309 to 100% over

20@@%%? f‘&%ﬂﬁfbn?g) ﬁélﬂ%ﬁé tifly §6rﬁBMrQi 45 N6 31 (PYBHng).7
unme gradi

colu ent elution) " to yield the title
I dettett—lhﬂyhh&fume-?spl)ﬂxlle(lﬁlaﬁlfqg:)mld0]thlophene-2-carboxyllc acid (224)

o %5 S P UBERR [ SRR 72D Rl scons
so&%ﬁpﬁyd@&ddé 1o thb; E'M) N@trA3HréAradR6Gh L Parfi/mBM@hl.(2 mL). This

t et r ahydr of ur an ( nmL; methanol (2 nlL) and aqueous
affoodtidithe hﬂ@lpmpwd(af@\ﬁinW(Bﬂ'm@ afforded the title

17 BTG  h 2 P eb et snRBbideichnntiony 2-carbgsyt e

d.smdmrsau&zz r boxyl i c acid, disodiumsalt (236)
0408] Synt hesi zed  as des ribed for sin
7l0.57 eflze‘éé%ﬂ%ﬁ‘m??‘i o 5 yspngg A4 é%g ﬂéé b 2queous

SO?/?I%} %&Q)}ﬁﬂé ?é(??lﬁl 069 #nfbt; 0 i-lg@ %n&gpc%ct?m \NH& (M) m[-,r)h '"15111?2 afforded the

conpouhd an o te solid (23

titlegomploxadps & white sﬁ!ucb(ldglmg\] Activity CCR9 antagoni st
activi

el O PR A S oM pene
cagboxylicacidy disodiym salti( 9?ab| e 1 below. The 1C50 for

g v et

caPliﬂ'iyllM(I@Zﬂ)OO9l42 uUUur viIMCNC c¢) O-CCC
[06¥9~8] 00 %yn%es%%d%s Blesl\élri’éle(!l\l fokrn7 &sri]ngNS MOM(M mlg\g/! M4§/tmmol), cesium
carbonate (423.0 mg; 1.30 mmol), 2,4,6-trivinylcyclotriboroxane pyridine complex (156.1
mg; 0.65 mmol), tetrakis(triphenylphosphine)palladium(0) (25.0 mg; 0.022 mmol), toluene
(1 mL), water (1 mL) and ethanol (1 mL). The crude dark oil was purified by automated
silica gel chromatography (Biotage®) eluting with ethyl acetate/hexanes (0 to 20% gradient
elution over 700 mL followed by 20% to 100% over 200.0 mL gradient elution) to yield the
title compound as a yellow oil (84.8 mg).
I1. Methyl 3-(4-tert-butyl-2-vinylphenylsulfonamido)thiophene-2-carboxylate (227)
[00399] Synthesized as described for 22 using 226 (84.8 mg; 0.21 mmol), aqueous
hydrochloric acid (3 mL; 2N) and tetrahydrofuran (3 mL). After heating the reaction at
reflux for 16 hours, additional aqueous hydrochloric acid (14 mL; 6N) and tetrahydrofuran
(14 mL) were added and the reaction heated for a further 4 hours. The crude clear oil was
purified by automated silica gel column chromatography (Biotage®) eluting with ethyl
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IIIPQA-V?%—%U%IQ?-%iln%'%phelﬂyls%ll&gaQi(yo)thiophene-z-carboxylic acid (228)

[00400] Synthesized as described for 23 using 227 (76.0 mg; 0.21 mmol), aqueous

sodium hydroxide (5 mL; 2M), tetrahydrofuran (5 mL) and methanol (1 mL). This afforded

the title compound as a white solid (56.9 mg).

IV. 3-(4-tert-Butyl-2-vinylphenylsulfonamido)thiophene-2-carboxylic acid, disodium

salt (229)

[00401] Synthesized as described for 5 using 228 (53.9 mg; 0.15 mmol), aqueous

sodium hydroxide (3.06 mL; 0.31 mmol; 0.1M) and acetonitrile (0.5 mL). This afforded the

title compound as an off-white solid (52.1 mg).

Example 62: Preparation of 3-(4-fert-butyl-2,6-dimethylphenylsulfonamido)thiophene-
2-carboxylic acid, disodium salt (233)

L. 4-tert-Butyl-2,6-dimethylbenzene-1-sulfonyl chloride (230)

[00402] Synthesized as described for 1 using 1-tert-butyl-3,5-dimethylbenzene (5.76
mL; 30.81 mmol), chlorosulfonic acid (2.46 mL; 36.96 mmol) and anhydrous
dichloromethane (200 mL). The crude residue was purified by automated silica gel column
chromatography (Biotage®) eluting with ethyl acetate/hexanes (0 to 25% v/v gradient
elution over 400 mL) to give the title compound as a white solid (1.60 g).

I1. Methyl 3-(4-tert-butyl-2,6-dimethylphenylsulfonamido)thiophene-2-carboxylate
(231)

[00403] Synthesized as described for 3 using 230 (1.58 g; 6.05 mmol), methyl 3-
aminothiophene-2-carboxylate (1.05 g; 6.66 mmol), 4-dimethylaminopyridine (184.7 mg;
1.51 mmol), pyridine (4.89 mL; 60.5 mmol) and anhydrous dichloromethane (60 mL). The
crude beige solid was purified by automated silica gel column chromatography (Biotage®)
eluting with ethyl acetate/hexanes (0 to 25% v/v gradient elution over 400 mL) to give the
title compound as a white solid (1.28 g). _

I11. 3-(4-tert-Butyl-2,6-dimethylphenylsulfonamido)thiophene-2-carboxylic acid (232)
[00404] Synthesized as described for 23 using 231 (1.28 g; 3.34 mmol), aqueous
lithium hydroxide (16.7 mL; 33.4 mmol; 2M), tetrahydrofuran (30 mL) and methanol (8
mL). The crude beige solid washed with 20:3 v/v mL of hexanes/diisopropyl ether to afford
the title compound as an off-white solid (590 mg).

IV. 3-(4-tert-Butyl-2,6-dimethylphenylsulfonamido)thiophene-2-carboxylic acid,
disodium salt (233)
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methoxyphenylsulfonamido)thiophene-2-carboxylic acid, disodium salt (236)
I. Methyl 3-(2-chloro-4,5-difluorophenylsulfonamido)thiophene-2-carboxylate (234)
[00406] Synthesized as described for 3 using 2-chloro-4,5,-diflucrobenzenesulfonyl
chloride (500 mg; 2.02 mmol), methyl 3-aminothiophene-2-carboxylate (382 mg; 2.43
mmol), 4-dimethylaminopyridine (62 mg; 0.51 mmol), pyridine (10 mL), and anhydrous
dichloromethane (10 mL). The crude product was purified by automated silica gel
chromatography (Biotage®) using ethyl acetate/hexanes as eluant system (0 to 20% v/v over
7 column volume gradient elution) to yield the title product as a white solid (249 mg).
I1. 3-(2-Chloro-4-fluoro-5-methoxyphenylsulfonamido)thiophene-2-carboxylic acid
(235)
[00407] Synthesized as described for 15 using 234 (0.25 g; 0.67 mmol),
tetrahydrofuran (10 mL; methanol (2 mL) and aqueous sodium hydroxide (10 mL; 2N).
This afforded the title compound as a white solid (204 mg).
IIL 3-(2-Chloro-4-fluoro-5-methoxyphenylsulfonamido)thiophene-2-carboxylic acid,
disodium salt (236)
[00408] Synthesized as described for 5 using 235 (202 mg; 0.57 mmol), acetonitrile
(2 mL) and aqueous sodium hydroxide (11.4 mL; 1.14 mmol; 0.1M). This yielded the title
compound as an off-white solid (237 mg). '
Example 64: Biological Activity

CCR9 antagonist activity of exemplary compounds was determined using CCR9
FLIPR/FlexStation Assay as described in Section 4.4 and is provided in Table 1 below.
The ICs, for the compounds are represented as follows: A < 100 nM; B>100-500 nM;
C>500 nM.
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[ 00409] The enbodi nents descri bed above are intended

to be nerely exenplary,

and

those skilled in the art

will recognize, or will be able to ascertain using no
40re|than routijne experinentation, |numerous
Seq@yal enfs of |specific ccn‘pougt[ds, materigals, @nd
S . , O
Epraogedures. Al such equi|val ents arle considered to be
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wherein each R
i ndependently sel ected from al kyl,

wa@eaob/0177¢y cl oal kyl ,
pseudohal o,

is selected as foll ows:

het er ocycl yl ,
ORB, C(OR9 and S(O) PR9;

he

i) each R is
al kenyl, al kynyl ,
teroaryl, Pei/0S$2008/009142

or ii) two R

groups together with the carbon atons on which they
are substituted forma cycl oal kyl,

het er ocycl yl

aryl, heteroaryl or

ring; R2 is selected fromH, alkyl,

Al ke

&f r om

nyl ,
R are eac
ER4,

al kyn

, R6
hydr ogen,

*I

aryl a
i ndependd
and ar g
al kyl , al

d cycl oal k
ntly selec
eaclr i nde
kenyl, alk

yl; R3, R4, R5, R6
ted as follows: a)
pendently sel ected

ynyl , aryl,

ar ai
het er
S(O
whi ¢
goge
SuRs!
MeEe
[~

gr ou|
sel e¢
aryl |
pseu
al kyl

Ky T,

PRO, q—O‘ﬁ' b)
h suBshi t ut

ar al Ke
oargh\ hallo

her”ijh t
|tut:e§ f or

oargvor &
DS nei g f orfm
tedgﬁomr

cyd §al Ky

’

, al kenyl ,

Ay T,

lryIEYEhg

1ohaEbQ CRSg,

cycl d

gﬁudc
atf%S
e ad acent

he dafbon
m aifﬁéed

ggls
gt o

ydr a

al kynyl

e

alKyl, het
hal o, OR8,

aryl= et e

erocycl yl,

C(O RO and

R4, R5, R6 and R7,
h the ring,

hich they are

het er ocycl yl ,
R5, R6 and R
ach i ndependentl|y
nyl, al kynyl,
eroaryl, hal o,

R8 i s hydrogen,
Foaryl ,

het ef
cycl ¢
hydr (
al kyl
al ke
het e
is O
i @ Of
tEier
cHl or
is ot

i ndef

!

pseucohabo hyd
formyl,

ocyclyl,
pal Kyl car bd
XY, Al kyl ,
arylg het
yl oxgy, alK
ocyd yl oxy

|tuﬂbé\mt

endemﬁﬂy S

ﬁ%apt

cycl oal kyl
nyl or ary

erocgclyl,
ynyl®xy,
, CyZl oal k
is E2; W
ubst tat ed
3- o eac
n R'c:.
1 or @
42 3§
oXy,c wher e
h 1‘525 3
elecieﬂ fr
r oxys .dxo,
0, ﬁ%dﬁoxy

or o0},

hal oal kyl |,

d R

) when

, al kyl car
| car bonyl ;
algenyl ,
cycﬁoalky
rquxy= al
yl ox¥, % ar a
th dzpgovi
phesy‘? p
h arg
P arg ®ach
ang 5125
i's
R -BAgare
pr 4“sgbst
om :mhe
thi®¥d, ni
carb@nvl,

@the'

bonyl ,

R9 i s hydrogen,

al kynyl, aryl,

, aral kyl, al koxy,
Kyl aryl oxy,

koxy or -C(OR8; n
50 that: 1) when R
yridinyl or

t han net hyl or
hydr ogen, then R5
WO 2009/ 017719
penzyl, then R5 is
optionally

tuents, each

e Q is halo,
trile, nitro,

hydr g
di am

aryl ,
hé& er

alskyl|di
a

het er|
het er

al kynyl
cycl g

| g

cycl g

xycar bonyl
noal kyl, &
comt ai n
ylial kyl
efer8ary
oar, Eglkyl

a

ocycl yl\al k
oaryl cdrbo

al kyl, alk

| kenylz con

!
B

o2
ocyg
| ky

yl,
triple b
I

\/ar
>é|

é”'y
a
cl
kyl

gen)

hal oal kyl ,
aining 1 1

al |
i deng
yl i dé
ony

am noal kyl ,
o 2 doubl e bonds,
bnds, cycl oal kyl

hetelocyclylalkyl

I, aral kynyl,
kyIaryIsinI,
Xyl i dene,

D
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ene,
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cycl oal kyl carbonyl , hal oal kyl car bonyl ,

het erocycl yl car bonyl, aral kyl carbonyl
whedenoary| al kyl carbonyl, cycl oal kyl al kyl car boPgT/pS2008/009142

al koxycar bonyl , al koxycar bonyl al kyl , aryl oxycar bonyl ,
[06409] OxY CarteamyBbid¥hts dedcribk® ¥ 220 Miténded to be merely exemplary, and

ar al koxycar bonyl al kyl , aryl carbonyl al kyl, . .
thesgiskdledin ieyart Wil tegppamize oc anb dapble to ascertain using no more than routine

dial kvl am n tbonyl. . arylamn .
ext Bpbafi QLRI Phbvale Pl iy BBBiios atris, and procedures
Al&é@h@qlhwﬂﬁmﬁé kemydered b &y withiyil thdrsdope af tHeryldimed subject matter and

cycl oal kyl am nocar bonyl ,  di cycl oal kyl am nocar bonyl ,
arg craogHiarsed ayithe meﬁé@iﬂ@m| ,

di cycl oal kyl al kyl am nocar bonyl ,

het er oaryl am nocar bonyl, di het eroaryl am nocar bonyl ,

het er oar yl al kyl am nocar bonyl ,

di het eroaryl al kyl am nocar bonyl ,

het er ocycl yl am nocar bonyl ,

di het erocycl yl am nocar bonyl , al koxy, aryl oxy,

het er oaryl oxy, heteroaral koxy, heterocyclyl oxy,

het er ocycl yl al koxy, cycl oal koxy, cycl oal kyl al koxy,

hal oal koxy, al kenyl oxy, al kynyl oxy, aral koxy,

al kyl car bonyl oxy, aryl carbonyl oxy,

ar al kyl car bonyl oxy, al koxycar bonyl oxy,

aryl oxycar bonyl oxy, aral koxycar bonyl oxy,

am nocar bonyl oxy, al kyl am nocar bonyl oxy,

di al kyl am nocar bonyl oxy, al kyl aryl am nocar bonyl oxy,

di aryl am nocar bonyl oxy, guani di no, i sot hi ourei do,

ureido, N alkylureido, Narylureido, N -alkylureido,

N ,N -dial kylureido, N -alkyl-N -arylureido,

N ,N -diarylureido, N -arylureido, N N -dialkylureido,

N-al kyl -N -arylureido, Naryl-N - alkylureido,

N, N -diarylureido, N,N,N -trialkylureido,

N, N -di al kyl -N -aryl ureido, N alkyl-

N ,N -diarylureido, N-aryl-N,6N -dialkyl ureido,

N, N -diaryl-N -al kylureido, NN ,N - triarylureido,

am di no, al kyl am di no, aryl am di no, am not hi ocar bonyl

al kyl am not hi ocar bonyl , aryl am not hi ocar bonyl, am no,

am noal kyl , al kyl am noal kyl, di al kyl am noal kyl ,

aryl am noal kyl , diaryl am noal kyl, al kyl aryl am noal kyl ,

al kyl am no, di al kyl am no, hal oal kyl am no, aryl am no,

di aryl am no, al kyl aryl am no, al kyl carbonyl am no,

al koxycar bonyl am no, aral koxycar bonyl am no,

aryl carbonyl am no, aryl carbonyl am noal kyl ,

aryl oxycar bonyl am noal kyl , aryl oxyaryl carbonyl am no,

aryl oxycar bonyl am no, al kyl sul f onyl am no,

aryl sul fonyl am no, heteroaryl sul fonyl am no, 126 WO

2009/ 017719 PCT/ US2008/ 009142

het erocycl yl sul fonyl am no, heteroarylthio, azido,

-N+R51R52R53, P(R5)2, P(=0 (R5)2, OP(=0O (R5)2,

- NR60C(=0) R63, di al kyl phosphonyl, al kyl aryl phosphonyl,

di aryl phosphonyl, hydroxyphosphonyl, al kylthio,

aryl thio, perfluoroalkylthio,

hydr oxycar bonyl al kyl t hi o, thi ocyano, i sothi ocyano,

al kyl sul fi nyl oxy, al kyl sul fonyl oxy, aryl sul finyl oxy,

aryl sul f onyl oxy, hydroxysul f onyl oxy,

al koxysul f onyl oxy, am nosul f onyl oxy,

al kyl am nosul f onyl oxy, di al kyl am nosul f onyl oxy,

aryl am nosul f onyl oxy, diaryl am nosul f onyl oxy,

al kyl aryl am nosul f onyl oxy, al kyl sul finyl,

al kyl sul fonyl, arylsulfinyl, arylsulfonyl,

hydr oxysul fonyl, al koxysul fonyl, am nosul f onyl,

al kyl am nosul fonyl, di al kyl ani2dosul f onyl ,

aryl am nosul fonyl, diaryl am nosul fonyl or

al kyl aryl am nosul fonyl; or two QL groups, which

substitute atonms ina 1,2 or 1,3



arrangenment, together form al kyl ene, al kyl enoxy,
al kyl ent hi oxy, al kyl enedi oxy, thioal kyl enoxy or
wa@bkdogloertedi t hi oxy; or two QL groups, which subBCT/US1068/009142
the sane atom together form al kylene; and each QL is
[ ndependent l'y unsubstitutegfnygbstituted with one,
W@ s Qi ee substi tuent s, eacr i ndependent |y
A1 %f’ |$om @; each @ is independently hal o,
pseudohal pcofpslinof, Fopala It hi oxo, nitrile, nitro,
fornyl, rrercapto hydr oxycar bonyl ,
hydr oxycar bonyl al kyl , al kyl, halRdal kyl, polyhal oal kyl,
am noal kyl , di am noal kyl R3abk@ny \:s\ont aining 1 to 2
doubl e bonds al kynyIRcon alyd ngld $0 2 triple bonds,
cycl oal kyl , cycloalkyla
het er ocycl yI al kyl , arxg , ~oHar aI kyl ,
ar al kenyl , aral kynyl het br o&t ryl kyI trial kyI silyl,
di al kylarylsilyl, al kyI dl%ryl silyl, triarylsilyl,

or Bl gy ag%g@gwéérfbgase @ktsyt car bonyl

roarylcar ony alkoxycarbonyl

al koxycarvummhah&yk‘ isaelecry s &1y | |
aryl oxycar bonyl,al ky ar al koxycar bon %
ar al koxyeh?a&aﬁiﬂlaméypendsmly selediem fromy alkyl, alkenyl, alkynyl, aryl,

cy§bh Fgﬁfl Rﬁg&lgl 12 &?(&912}15‘1]8 %feﬁ%%.'l OR8 C(O)R9 and S(O),R’; or

rbon nocar
di ar yI aniin oward grgdp,s to@tl;draht&yﬂhananbonatdnmnd whighkleyyare

e L AT O —

al kenyl ox,is @élwéwhem ﬁkﬂ' Kl%y 1, AkiWCaY PadyRIvhIkyl;
aryl car bor!;yl oxy, ar al k¥1 carb oxy

al koxycarRaoRy,Ilbe and R @wﬁaah mdvryemkmly selected as follows:

ar al koxyc 3X am,nocar bonvil ox
al kyl amy r?gigolg% 6 'k df"&I© ﬁ@? g‘ﬁf’%%’?ﬁ?@oﬂff%?&fmm hydrogen,
alka/, laykenlyy, |aﬂ{}3n9D@ﬁyl b&autlymyalkaiyarcyblamkpp%@feh@yly@mtemml halo,

guani dino, 1sothioureidg, ureido, N-alkylureido,
pswdahvpu@& JLOR aa‘liﬁg@).nRel(?do N, N -dial kyl ureido, N -
ﬁrl k)alllryl ur by ieQ{tq{zvﬁr%’f aﬁkk Iﬁsgiﬁgl ddﬁ" }g@}(%b_swu_te adjacent carbons on

thearrinyd, togzitlehn w1fﬂ- the yhrbbh aainks/cbmwhlcﬂmheyl\hrNsulﬁkinaItyd forai zdﬁl.sed

cy“ggpcxly pétk{&?& :hg{egnlp%?]é?r &6},'\{ il di athkeyﬂ{s R4 ﬁfleﬂ ur, e| groups ot
fOIJhlil Yﬂls Pirn%o e éibﬂhrﬂﬁbéﬁcﬁ:hﬁ? sel%t% ﬂhﬂﬁ;dr%gn alkyl, alkenyl, alkynyl,

al ky urei N, triarylurerd

aryd) dyylcatkiydli hm:roafcwlamtd]oaty,l lmm potidobalay OBAYC(O)RS AndAE(0),RY;

B e DG bgHOA R E i T AT LS Ry,
cy@lb&kylamksmf%mm cyéibé‘l'k?béh%h?ﬂﬁ' barbdhpll am noal kyl ,

di aryl am noal Xf al kyl aryl am noal kyl , "al kyl am no,
di al kyl arR i hydragerm lhigtoxyi aibyl hatlyalkm atkenyli alkynmimyb alkylaryl,

| kvl ar vl rbon

herdpd O X BRI AP, SRR BARTR iy, arviony. alkytaryioxy,
he@fotlyclaldxgnyycddaldoxy, akalkear srond@yrhoal kyl ,

aryl oxycar bonyl am noal kyl, aryl oxyaryl car bonyl am no,

aryl oxycé‘r%@ [88¢ki no, al kyl sul f onyl ani no,

aryl sul fg an no, het eroaryl sul fonyl am no,

het er ocycl yl sul fonyl am no, heteroarylthio, azido,

- N+RS1R52/#3s pldyRoQhat; P(=0) (R50) 2, O( O)(R50)2

- NR60C( di al kyl phosphon I, al k | aryl phos

di aryl phé?swh%th B 1s ontipaalbysubas nyl By pylmrdﬁlenyl then R’- R

1t h| 0,
eaxﬁi%’%g)i}i;gg} g‘?}éﬁ%‘ﬁ&%ﬂ(ﬁg t hi ocyano, i sothi ocyano,

al kyl sul fii) myhieosR/, andm%ydrsemmym@ey, them RF ssudthemisaroMyor chloro, and
aryl sul fonyl oxy, hydroxysul fqnyl oxy,
al koxysul f onyl oxy, ami nosul f 44 gloxy,



al kyl am nosul f onyl oxy, di al kyl am nosul f onyl oxy,
aryl am nosul f onyl oxy, di aryl am nosul f onyl oxy,
w@bkdoghsr7yd am nosul f onyl oxy, al kyI sul finyl, PCT/US2008/009142

al kyl sul fonyl, _aryl sul finyl ﬁl sul f ony
hydr oxys dilxwhen R s beasoy) sthen BAys of arnﬁhmgmhoemw

al kyl am %F(Jf RORY Lre d‘%n%l F_Pf g\fﬂsﬁg_ﬁéﬁ \E@FX' 2, 3 or 4 substituents, each

aryl am nosul T ony arytam nosu

ind@péndently keledted froh Qhyitier®Q' is/‘h'aléﬁ)s@jdbhﬁlﬁ) hydibgy oxo, thioxo, nitrile,
substitute atons in a 1,2 or arra

nitfgy é@myé{mrrsawahWwaoavk;hvéﬁ%xgﬂrb%wamn@wbbyloalkyl
&%%r%h loatk gé, ah&ﬁ?l ?yittgpecﬂi gé @hﬁg'ﬁ%ﬁ?%mmmg 1to2

trqble @leﬁdw bydlmlhylabwdmhﬂalk% he&rd’tydlyhﬁrﬁteradyicmlg/lkyl aryl, heteroaryl,
ar al ko al kyl , teroaryl, heterocycl ary]

aralkgkrasplkeny’, sl epereraney ki, SrRlRURGT) l)é@a&éh%léﬂt plisyldiarylsilyl,

trlz%zml D &fky]i fEér'é}/ !nlvylzﬁﬁ)‘;ﬂd@}{é he?ér?&rylan@li%[ﬂ?@ %loalkylalkyhdene

oar et erocyclyl, “or 'R70 and R71°t oget her
cyéloalkyhddng) lmtapcmjda]klyydewe alkylrreminkly heﬂ@rbxvnyl heteroarylcarbonyl,

e GRS EboST hyyhakyiehtondl Heiiey AhEratina prcReteshh,
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syl B Rl bingPyBobh Mg dufacar B E B mnasrbony.

arylh@indcdrbomylediatylartinot&bbhylf ar@ldﬂWlam&oc&ib@n)ﬂOéfBKkynﬁhlﬁécarbonyl
claims 1 or 2, wherein R is The conpound of an

digsalkylagyipgearbogyl, zyclmsvk@rmnq%boml gls%b@l%ag%m@%rbwy@,hy
cy{:lgg]kgﬁ[ :ﬂmﬂ) oyl d@&&l{tﬂgmyﬁaﬁxﬁ?(z%gﬁac%dyf lfl'i:f‘e‘ijo;Irylramu"f‘(ﬂ:arbonyl

Iy su ary
dlwﬂﬁb&yfan’(lhecasbmm |Het&diﬁrglaﬂ(}ﬂarﬁhﬁcarbmgfl,fmhﬂeﬂ)a@ﬂﬂkylammocarbonyl

selected fro aIk and 09/ 017719
hefscors chsSvapaBbIS Cibdermgys %ﬁ%%%ﬁowl Xy aryjoxy pieteroaryloxy,
hetjcrcflaram@)?}r %Ei%r&%cly?o)@ Héteﬁ)'c?é’l&lall@yxyj- éﬁlmuéﬁl&flkﬁﬁ‘lkoxy,

eréin R3 and R7 are each
halqaﬂ@pe,rajb@mlquys ellkenyledy farakoxyy dtkytparhontyladyoary | cagidayloxy,

gty B e A BRIRY Sl SEh Rty arpRBxfittonyloxy,

anﬁhdfdékmz 5}{&11( laﬂﬁﬁ’dc@jﬁbnrﬁﬁﬁ?' dialkkandh&@ydnyloxy,
yl a ky al koxyal ke , alkoxyalkyl and

| oal
all@i«g ogyk@ﬁwlannmpc preylexmayamidings isgtjouseido, ureido, N-

al l elds é]g a?r}'luwﬁé g\ll lgﬁur% t’ﬁ yf\]',aﬁgarl]lgﬁt?lg}do, ﬁdgﬁ@pg]e Q}}Jtheldo,

N'N’%mh&dﬂ@m Wﬂhﬁﬁ‘l&d N, Re- dmlﬂt;cbmempc Nelkyl4NYarylureido, N-aryl-N'-
pi perjdin yl . pyri
alkylurgidgy NFN‘ éhg,qylurgldm Iﬂé\l %ﬁ@ﬂ%ylurelaﬁ I{;h{y)-pfqgkyjr N,Tarylureldo N-alkyl-
I | Wl "N
g{- ufah@ r@agfxl U Qsia g%n%a@cg % K- dlaﬁﬁﬁ ea{gﬁﬁfew NN
tnaghlremly, armtlhyoL alkphendmy, argzLauhdqnnomimtlngdarbonyl

N BT T TR S —)

d1alkylam1noalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,

dialkylamino, haloalkylamino, arylamino, diarylamino, alkylarylamino,
alkylcarbonylamino, alkoxycarbonylamino, aralkoxycarbonylamino, arylcarbonylamino,
arylcarbonylaminoalkyl, aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino,

aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
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carboxyvinyl. 8. The conpound of any of clainms 1-7,
wherein one of R3 and R7 is selected from hydrogen,

wh2000/0811d al kyl and the other is sel ected fronPCT/US2008/009142
hydr ogen, hydroxy, alkyl, halo, |

hetdtoaydylsakfmd@mmo heteoerdthioy mmdnmlﬁﬁﬁ?wﬁemsf"aayéfg)(RS")z,

e LA AT

hyd@bk@phiospiany, |alkyltihid< Qi()b{ﬂilck)ﬂerfm’(bﬁoalkylthlo hydroxycarbonylalkyltluo
hydr oxycar bonyl al kené, 9. The conpound of any
thl@qyanwsqh@cymal@vhu i, #SYGHHOIR‘?OXBS agdfléﬁmélexy,f rom

mﬁ%g{%g%? %’yly&%{?'g‘ﬁlw lég);, g?ﬂ%?ﬂlsﬁoggq g,pzﬂﬁl'ho tﬁfo?@lo‘?&t ed

alkﬁ}aghh@sruolbnyllody r&néllkylamlmspisfbnﬂomy,larydhmlrpgsnlfmﬂoxy, 5-yl,
ydr oxy, 3- chl orophenyl, 3-fl orop
diagglamtssulfonylgyy, aliy amélmselren ?maﬂsyls'%@wlo%'éﬂﬁ\}lfon.‘/h

A A0 TS S A,
alkSlaltmhdmnk&)pyb dial kydarginosyd famyy, Iarylmumhkﬁm}dpyhmmhpsulfonyl or
AP O g O et B v bRt Ao iF S 1.3

an&n meﬁh%gétﬁbr%nﬁ alk ?%‘n@cél eﬁdx@r”h k&%ﬂéhﬁﬂ&& alk§lf¥dioxy,

o, haloal kyl, erocyc ; cyc oal kyl, héteroaryl
tmaaibylhmwwmeneﬂnhloxmordwm Lgraups, wrgh pibstitute the sameatom,

| s sel.ected from hydrogen, fluoro,
tO&mﬂPf?"JU}%Ff? P& entyl . trifl uoromet hyl
4- W@ﬁcﬂf\%’ isidepehd@stl Hﬁﬁhbstlhﬁ&pélosﬁﬂﬁkt.ltutﬂdt\yﬁh ode, two or three

pyrrolidinyl, cyclohex azgl -1 -yl, cyclopentyl
subsiénents, eachgndspendrntly. éEte f?ﬁ’éﬂ@onpound of any of

cl ai

car S & Bin H%’%B‘%%‘Q‘E I E5e EBABTRI A, A IR, i, nito,
foﬁﬂ.}&b afleroamto, dlﬁyd?f@ﬂ}b&fbbdyk} hydim&ydaybonyﬂaibyl alkpl, haloalklyl; polyhaloalkyl,

Su te it -4 met hyl, grou 9 09/ 017719.

Uézﬁ%rwemkyﬂﬂﬁ(%zreon%me ﬁrﬂpuﬁf fa‘*@ oag ksl peptaining 1 to 2
4 n

et Nt
aradaqm araikanyl, amlkyﬁwehctorqaosdmlaybtmahys@l @hﬁaylmyl&d)ﬂsalkyldlarylsxlyl

iy BT S DG, R e e AP RT ey s RS apgrerbons
alklas'zycaIb&ycp cmmyes&b@ﬁylamy/l Qfyl6xy@afBondt, &%domgfb%hplafféyl and

are each i ndepend ently sel ected from hy drog

arah@mymborpeHewylkoxzcawbqnmlbﬂewlcarbpnalallﬁﬂnaemnycqg
RS TSR T T -

aryﬂ:ilkyl@fmﬁdo@tbﬁyﬂ,aﬂ@x%‘vﬁ'ybkﬁ lengoaiyldRd, ReteroRalliaxy, heterocyclyloxy,

ydrogen and the other is selected fromh dr age
cygpg,lkoxsmpggﬂ%r%lkm@, rikepupyy. allyay oy qralkpzy, aflﬁygcarbonyloxy,

oI BB AL T80, 0GBl
ardilyakyoaybonyloey, fayﬂmoqahmwloxy%lk?hhvhqmﬂmlﬂoxzh 6-
dlagkngrglg%ls%pg%hw, ag?ya %cﬂrr) hen?ffm glaryﬁaxg{n%gzrk)gnyelg;{y, guanidino,
isothioureido, ureido, N- alkylureldo, N-arylureido, N'-alkylureido, N',N'-dialkylureido, N'-
alkyl-N'-arylureido, N',N'-diarylureido, N'-arylureido, N,N'-dialkylureido, N-alkyl-N'-
arylureido, N-aryl-N'-alkylureido, N,N'-diarylureido, N,N',N'-trialkylureido, N,N'-dialkyl-
N'-arylureido, N-alkyl-N',N'-diarylureido, N-aryl-N',N'-dialkylureido, N,N'-diaryl-N'-
alkylureido, N,N',N'-triarylureido, amidino, alkylamidino, arylamidino, aminothiocarbonyl,
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18. The compound of any of clainms 1-17, wherein R8 is
hydr ogen, al kyl, hal oal kyl, aryl or al kyl carbonyl.
W(19009/6hm£!:orrpound of any of cI aims 1-18, wher ePCI/B82008009142

énaogen met hyl , acetyl phenyl. 20. The conpound
alky ngthwfcaxbioaylnarylmmgotmm@nml ROURG; apyeRabigd nalkylaminoalkyl,

iSRS 58RO, Rl aoal TR MG Hgamine

diafi8Pamino Rdal &k ydamiho, &Ey1Aminé, dﬁar)&rﬁﬂo%kj'lhrylﬂhn@

phar maceutical |y acceptable derivative thereof, where
alkilcarbonpilagtingy etk carbryylamingy araﬁi?éyeaéhwﬁam@f aryjcgrhganylamino,

R T T e
ar}ﬂiﬁlycaﬁbhylanﬁﬁtﬁ aikgisulfohgamin, larylsllibnpfamin@méthEarylsulfonylamino,

het erocycl yl, cycl oal 23.5.The
he@w@uﬁalfemylemm%wzroawﬁ%%.aﬁldés NO*?SM o“ﬂiﬂ&?") P(QYR*),

O R 1 ARerar D i e e b Sl PEo PR ngsphony
hy@oSyplasphdriyl,\alky1tRio, A2yl Bid ) petfluoraalk yitao, rtedeaxtyicadohylalkylthio,
SRR ety B i 5 Bl ISR eSS 0o
ary 'ﬁflf%ﬁkli&gl}}’hy%ofﬁ{lﬂen%%& a&%x?&lﬁﬂn&%‘xz{, ARin8sul RIN %Y,

cyano, aralkyl,” aryl'oxy, cyc

alkylashioadukfpnmiokendialkylankoospiforgnyy., arrﬂymmulfymséoxoy l,

a0 M SRR oo SIS A IR KR
aryl$Sulfigy1! arylstbfbnyl Thylsb¥ysulfbhylf AKX yBUHbMW] ammosulfonyl,

alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl or

alkylarylaminosulfonyl; or two Q’ groups, which substitute atoms in a 1,2 or 1,3
arrangement, together form alkylene, alkylenoxy, alkylenthioxy, alkylenedioxy,
thioalkylenoxy or alkylenedithioxy ; or two Q? groups, which substitute the same atom,
together form alkylene;

R is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR™R",
where R7 and R"! are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl, or R and R" together form alkylene, azaalkylene,
oxaalkylene or thiaalkylene;

R’ R*? and R* are each independently hydrogen, alkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, heterocyclyl or heterocyclylalkyl;

R% s hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R® is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR"R"",

2. The compound of claim 1, wherein R' is H or alkyl.
3. The compound of claims 1 or 2, wherein R'is H.
4, The compound of any of claims 1 or 2, wherein two R! groups together with

the carbon atoms on which they are substituted form an optionally substituted aryl or
heteroaryl ring, wherein the substituents for the ring formed are selected from alkyl and
halo.
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trifluoronmethoxy or cyclopentyl. 26. The conpound of

claim 24, wherein the conpound has formula V: (Rl),
WE2@B0IRY OH \ R7 OV, or a pharmaceuti cal | yPCT/US2008/009142

acceptabl e derivative thereof. 27. The conpound of

cl abm 1, Thaepmpoundhef anyref slaims hes wherey Ra isl:or alkgl.) |

\ /0 R7 RO 2
- oRar bR ePERPYSH O aihs fe (i B FRARS e each
indépéidehtly gﬁ@d‘e@om%ydw@ﬂenﬁﬁw ks, eiaﬁs;faqd dialkylamtilydryl,

and al koxy and n2 is O, The conpound. of

hetefoaryh fatoarhy éﬁt@rq;yélab wycjpahkyl, |aH@épse<‘ry@@%tqr§l ¥le pikylcaghonyl,
a0 ey TRV et ot ARA SR U RO A BRARcyallSy add P,

hyd%xycalenyVMké&@@g/ 017719 PCT/ U82008/ 009142 (Ql)n2 R30
aS RSN Rs R-

phar7 maceJ@F@ﬁm%ﬁ%ﬁwﬁﬂc@%ﬂr@é&l}%nﬁhé‘%& are each
e L
chlokapyridin-4 i erigdridin-h eyl cpyriroidind 5yh shytlomayy B athXirépheng I8 yfhrophenyl,
mo’?‘pholin-4-yl, bromo, chloro, fluoro, cyclopentyl, 4-chlorophenyl, 2-styryl, methoxy,
hydroxy, cyano, phenethyl, acetoxy, ethyl, phenoxy, cyclopropylvinyl, 3-methoxyprop-1-
enyl, propyl, 2-cyclopropylethyl, pentyl, 3-methoxypropyl, furan-3-yl, vinyl and 2-
carboxyvinyl.

8. The compound of any of claims 1-7, wherein one of R® and R’ is selected
from hydrogen, halo and alkyl and the other is selected from hydrogen, hydroxy, alkyl, halo,
aryl, dialkylaminoaryl, heteroaryl, haloaryl, heterocyclyl, cycloalkyl, alkoxy, cyano,
arylalkyl, alkylcarbonyl, aryloxy, cycloalkylalkenyl, cycloalkylalkyl, alkoxyalkenyl,
alkoxyalkyl and hydroxycarbonylalkenyl.

9. The compound of any of claims 1-6, wherein one of R? and R is selected
from hydrogen, chloro and methyl and the other is selected from methyl, phenyl, 4-
dimethylaminophenyl, 2-chloropyridin-4-yl, piperidin-1-yl, pyrimidin-5-yl, hydroxy, 3-
chlorophenyl, 3-fluorophenyl, morpholin-4-yl, bromo, chloro, fluoro, cyclopentyl, 4-
chlorophenyl, 2-styryl, methoxy, hydroxy, cyano, phenethyl, acetoxy, ethyl, phenoxy,
cyclopropylvinyl, 3-methoxyprop-1-enyl, propyl, 2-cyclopropylethyl, pentyl, 3-
methoxypropyl, furan-3-yl, vinyl and 2-carboxyvinyl..

10.  The compound of any of claims 1-9, wherein R’ is selected from hydrogen,
alkyl, halo, haloalkyl, heterocyclyl, cycloalkyl, heteroaryl and haloalkoxy.

11.  The compound of any of claims 1-9, wherein R® is selected from hydrogen,
fluoro, tert-butyl, tert-pentyl, trifluoromethyl, 4-morpholinyl, sec-butyl, isopropyl, butyl, 1-
pyrrolidinyl, cyclohexyl, pyrazol-1-yl, cyclopentyl and trifluoromethoxy.

12. The compound of any of claims 1-9, wherein R* and R’ together with the
carbon atoms on which they are substituted form a fused 5 or 6 membered cycloalkyl ring,

optionally substituted with 1-4 methyl groups.
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aRBO0OS R, NRERTR OOHR6 XIA or a

phar maceutically acceptabl e derivative thereof, wherin
w@Rowme1wed ected from al kyl and al koxy and n2 P&T/0$52028/009142

or 2. 31. A conpound selected from R

1Q N \
Q plBo - Thecpmporndof ay| ofiqlaimer-9, yergin R%Hnéanl?é%&%ﬂmwith the

carpfalfry g i Tk Pesihtinlfd vty fbf s defleiting g 7
a_, 14132 TWO3RRBLAT 3 AGHikSIONBHMRAIA R’ andlR® blc cath S

~S CONH 4S 00 4s S 4SP SO OHHHHOHHOH OO
independently selested frondpydepgeny-pml,dkylaryh afoxyary| and akyl. 4 o

OH 1%.3(: %rhego%oiu% & %y'_&tgl_!iir‘h?l-i%erein R* and R® are each
independently selected from hydrogen, methyl, phenyl, 2-methylphenyl, 2,6-
dimethylphenyl, 3,5-dimethylphenyl, 2-isopropylphenyl, 2- propoxyphenyl and 2-
ethylphenyl.

16.  The compound of any of claims 1-13 wherein one of R* and R® is hydrogen
and the other is selected from hydrogen, aryl, alkylaryl, alkoxyaryl and alkyl.

17.  The compound of any of claims 1-13, wherein one of R* and R® is hydrogen
and the other is selected from hydrogen, methyl, phenyl, 2-methylphenyl, 2,6-
dimethylphenyl, 3,5-dimethylphenyl, 2-isopropylphenyl, 2- propoxyphenyl and 2-
ethylphenyl.

18.  The compound of any of claims 1-17, wherein R® is hydrogen, alkyl,
haloalkyl, aryl or alkylcarbonyl.

19. The compound of any of claims 1-18, wherein R® is hydrogen, methyl, acetyl

or phenyl.
20. The compound of any of claims 1-19, wherein R’ is hydrogen, hydroxy,
alkoxy or alkyl.
21. The compound of any of claims 1-20, wherein the compound has formula II:
R
Y /%\f
N
R5 R7 R? o7 OH
R 1,

or a pharmaceutically acceptable derivative thereof, where R' is hydrogen or alkyl.

22.  The compound of claim 1, wherein the compound has formula III:

(R")a

%2 s
a
R2

or a pharmaceutically acceptable derivative thereof, wherein n is 0 or 1 and R’ is alkyl,
heterocyclyl, cycloalkyl or halo.
23.  The compound of claim 22, wherein R’ is tert-butyl.
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S io:: Olp/ I HH. N@[
o OH

or pharmaceutically acceptable derivative thereof, wherein

R? is hydrogen or alkyl;

R’ is alkyl, cycloalkyl, haloalkyl, haloalkoxy or halo; and

R’ is alkyl, halo, alkoxy, cyano, aralkyl, aryloxy, cycloalkyl,
cycloalkylalkenyl, alkoxyalkenyl, cylcoalkylalkyl, alkoxyalkyl, aryl, heteroaryl,
hydroxycarbonylalkenyl or alkenyl.

25. The compound of claim 24, wherein R’ is tert-butyl, n-butyl, trifluoromethyl,

trifluoromethoxy or cyclopentyl.

26.  The compound of claim 24, wherein the compound has formula V:

(R")

or a pharmaceutically acceptable derivative thereof.

27.  The compound of claim 1, wherein the compound has formula VI:

(R")n
R®g 0 A
4 N/ S
R S. /%\
N
2
4 | 1
7 (Q")Nn,

X VI,

or a pharmaceutically acceptable derivative thereof, wherein each Q' is independently
selected from alkyl and alkoxy and n; is 0, 1 or 2.

28.  The compound of claim 27, wherein each Q' is independently selected from
methyl, ethyl, isopropyl and propoxy.

29.  The compound of claim 1, wherein the compound has formula XA:
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R4 Q\I/\ \S

l?l
R5 R7R20 OH
R XA,

or a pharmaceutically acceptable derivative thereof, wherein each Q'is independently
selected from alkyl and alkoxy; and n; is 0, 1 or 2.
30.  The compound of claim 1, wherein the compound has formula XIA:

@"n,

I
R3 00 —
R4 \\I/\ S
S 'T' S
2
RG

or a pharmaceutically acceptable derivative thereof, wherin Q! is selected from alkyl and

b4

alkoxy and n; is 0, 1 or 2.

31. A compound selected from:
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Q\é? Q ,p Q‘s’? <
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O OH
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H SNOHSNOHI OH*1;1 Ol Hci o and or a

phar maceutical ly acceptabl e derivative thereof. 32. A
W@b@pETeut i cal conposition conprising a conpoREiUSF008/009142

any of clainms 1-31 or a pharnaceutically acceptable

deriVative thereof, and a pharnaceutical |y acceptabl e

capaN.er. 33. A net for nodul at i CCRO receptor o9 [~
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ora pharmaceutlcally acceptable derivative thereof.

32. A pharmaceutical composition comprising a compound of any of claims 1-31
or a pharmaceutically acceptable derivative thereof, and a pharmaceutically acceptable
carrier.

33. A method for modulating CCR9 receptor activity comprising contacting the
CCRO9 receptor with the compound of any of claims 1-31 or a pharmaceutically acceptable
derivative thereof.

34. A method for treating, preventing or ameliorating a disease associated with
CCRO receptor modulation comprising administering the compound of any of claims 1-31
or a pharmaceutically acceptable derivative thereof.

35. The method of claim 34, 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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