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

herein are of formula I:
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[0011] Pharmaceutical compositions containing a compound of Formula I or II and
a pharmaceutically acceptable carrier are provided herein. Also provided are methods for
treating, preventing, or ameliorating one or more symptoms of CCR9 receptor mediated
discases by administering the compounds and compositions provided herein.

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

intestinal melanoma.
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nooE7jof  t e ubsicHeR@E MhAbMIE" Rfes troﬁimaﬁ@ﬁglroﬁpl inn@hiEtet or more of
Such groups include, but are not limted t
che bydpasn iams &g replagrskhyrhefossn. Bl eioupp mslfu&e ut are not limited to,

fdhl&&@&hﬁydnﬂuw%ﬁﬂyl zﬁﬁi Ugfsto ReBiddhyl. hal oal koxy"
refers to RO I |ch is a haloallz roug 0029]

\mm t he A@Nﬁeélrhe@rm hﬂ}oaélfw refgrp ot R u‘léWblCh ing aloalkyl group.
f i ed .
rm r e s ubst Wﬂue gent;ﬂg “%‘?‘Zéé gﬁ% I{Sy%:ge)fn s &gﬁﬁe%t ﬁ%h%%%lgfﬂf(f%r
nyloalkyld). thdes romebaomemo n@rmfubstheememr Foi €xfagmémt'haloalkyl” may
LRSS e deRELRLogd e abbrevi ations for
m no s ‘and ot her
c[ﬁtl?pﬂ)u nds, Aamuegd hserdne sls dbbhohivatdesdoninygratcese grdmpacanmroohmds and
h their ,conmp usa(g rﬁcogni.zed a bkﬁﬁ@at' ons
t‘ﬁ ° COBARINA B BN AP G d BV BEHB A WK H&P@Pﬂ?ﬁ“é‘sage
(18&nizbd Db2Yvidtions; de the TURABARBMehmission on Biochemical Nomenclature
(see, (1972) Biochem. 11:942-944),




6 WO 2009/ 044311 PCT/1B2008/ 053883 4.2 COVPOUNDS
[0031] In certain enbodi nents, the conpounds provided
wheoogiomshave enhanced tolerability as conpar eBCT/tB2008/053883
sim lar conpounds known in the art. Such enhanced
tolerability is manifested through alteration of the
pharrmcoklggtlc(j b ﬁﬂg t he conpounds. The
pharnacoklnetlc—gﬁggrpe—rs based on a nunber of
fl[A831dr s, i hcd:ayt@mmglbobmenmoﬁle kompauads provided herein have enhanced
glf)gﬁ%g@gsbrion{péﬁp ttda Q%IYII%IV oong)g 1gd's kngxg? ﬁﬁntgxe LR guc\{l%ahanced tolerability
pis omhidiecdhipoeghnalkeevien Dfﬂ[hb pkxe&dlacnimmec prodige ofnhd cothipogndsu tThe
not limted to.in vit v.0 activity in .. .
bRk ekt fttetd BB ol bt iulinkifint Poyyimiteg o
recRpildility 56 Ivze@ lhhl\ﬁ' llifeyandSn CONPAICES. IO c&talf dnstiod iR thads
knommw%g the [0032] In certain enbod

P8 orpgsied ﬁi‘%fé“ﬁ fitve H%preﬁ%%n%eéﬁ@ g b%?tﬂwgeg to in vitro

RerrY PisleaetRay &l RodNfioafor FQARY Bedhior Beli RISy B re r-
NHHRg:O S NN ORSRe:p Vﬁy Y R

pﬂ%@ﬁ @@@@Pt@mrwwawe%tca@p@lnéékﬁlw m\ﬁltesar’t her eof ,

Vm@f in R I@E@taﬁ%nﬁfoﬁlr@eﬁfshth@lcgﬁﬂaoungs?fo'r ﬁsestﬁltl’f‘e%ﬁ\go&ﬁ&{pand

al kyl' and hal o; an Re, ; and Re are

HndégémﬂemtﬂiwgehﬁcDéﬂﬂﬂmbﬁxhydrogen, hal o, al kyl,

al koxy, hal oal kyl and hal oalskoxy, with a proviso that

when Ra, Rb, Re, Rd and Re are Reach hydrogen then at

| east one of R, R2 or R&~i& af her than methyl. [0033]

In anot her enbodi ment, the kappornd of Formula | or a

pharmaceutically accept Frivative thereof is

such that Rl and R3 are~g mm 5 kyl, R2 is halo and Ra,

Rb, Re, Rd and Re ar€ efch,i nBependént|y sel ect ed

from hydrogen, halo, af Nalk@xWN | oal kyl and

hal oal koxy. | n anot her enfodi , R and R3 are each

alkyl, R2 is halo and Ra, "R, R',"RRd pand Re are each

hydrogen I n anot her enbodinent, R, R2 and R3 are

cHPhargiargtical fagoqéabl s rivatpess thegfofind Re are each

i ndependenthy..g56t'eqah &d of QM szﬂr RYK @elea@d ﬁ’orn 3 k?yaln'd halo; and
al koxy, hal oal kyl ~and hal oal koxy, such at | east

one of Ra, RRR’ KeR’Rul lbrarﬁeaqhsnd.@pﬁ@pnttmhcw thoogwdrogem halo,
h cl e
aahlg{l)haglgox {(Ea?q% éi Iﬁfsalk%gg vﬁﬁn %}{.ﬁv&?% tﬁgllléﬁg[é eng%c hkcd and R" are
i mcteipehaien ttlieyl asem obedf R'r Bl io pthat thyil metaykoxy
%h%&]‘ Lkyl n anoqlaer 8 anocP mgnt the compound of Formula I or a pharmaceutically
acceptable derivative thereof'is such that R' and R? are cach alkyl, R?is halo and R*, R®, R®,

R and R* are each independently selected from hydrogen, halo, alkyl, alkoxy, haloalkyl and
haloalkoxy. In another embodiment, R' and R are each alkyl, R? is halo and RY, Rb, RS, RY
and R® are cach hydrogen. In another embodiment, R', R? and R” are cach alkyl; and R®, R,
R¢, R and R® are each independently selected from hydrogen, halo, alkyl, alkoxy, haloalkyl
and haloalkoxy, such that at least one of R®, R®, R®, R? or R® is other than hydrogen. In
another embodiment, R! and R? are each alkyl, R? is halo or alkyl; and R?, R® R%, RYand R®
are each independently selected from halo, alkyl, alkoxy, haloalkyl and haloalkoxy.

[0034] In certain embodiments, the compounds of Formula I are selected such that
at least one of R*, R®, R®, R? and R® is other than hydrogen when R? is alkyl.

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



[0034] In certain enbodi ments, the conmpounds of

Formula | are selected such that at |east one of R,
wdR09Be431Rd and Re i s other than hydrogen whenP®RIB2908/053883

al kyl. [0035] In certain enbodinents, R is nmethyl. In

certain enbodinents, R3 is nethyl. 7 WO 2009/044311

[Ga—:f]éé BZOOS&IQ?G%% mb[ogg%g (if f{nls %ﬁ ot %&r&[ﬁ?&%ﬁdoﬁﬁﬁ]&% RR% chloro or

lo. In certain e oro or
fﬂlwmolncblmamembcahmelam‘tﬁdmeﬂhyls 'R i's nethyl. [0037]

rtai n, enbodl S 2 3 are
[ﬂOf?je e nbo L ert au, em mielt_;g} %% a&gq{aralée eeag ?]IE qli;]mile é/rnbodlrnent R'
[R?Q,BSR3 hid e@ﬁfﬂh&hﬂ enbodi nents, Ra, Rb, Re, Rd and Re

KT ot Ryreran pgientol eyt R Grotiet Ruenggots

tH fdge@fRBRY, Bibro, Bth¢Ee Eﬂh?ll nbﬁgfoﬁféthwttﬁﬂuo?@netmy o‘Re

and Re are each indep endent | by h)édro en, flu
Ctﬁﬂgqr@met#@]t H9 |certaét% mlpodupe%lRy IR, 519&, are each 1ndependently

Uyt bR1RBRY BAS, AbthyL {1 Hgﬁ@m{em S0 RGhoSor

Ieast one of Re 1 s other than

Hyiflrergeathyl qughathgq at Ilﬁﬁis'fcﬂlilé OéR‘b & RieRt or Réds pchia gegen.

al ky | @ a
15 208 B EV R AR T
HHIQB&IOKI)XSIL on nmbn@me&tﬂﬁbﬁihﬁbnﬁlkyl%k(ﬁw, Md)aélqd) or hﬂl%ﬁ{q}(y In one
48}men 0 ﬁS%aoora%? nt, Re is hydrogen, fl uoro,

t-butyl, nethoxy,
t[l)M(l] uor omgdt dsmeyntmdlrﬂem R isdtydragti fluorol, hlewdemethyl, ethyl, £-butyl,

dlme Re .is fluaro, hyl,

Byt TRy OF FANGBFGHE Haiaye SOt a bR ey fhloro.
IIﬁetﬁmeetﬁﬂbﬁ@iitﬁemt:thoxﬁalﬂ@rcfnhdﬂmxg or &ffluafddncetyl Met dhilembbdiment,
once enbodi ment, Re is fluoro. |In one enbodi nent

R
i tih {froroy chénra pr npthig dn gngFEAdERENL, ieas fluore [rgs, shnbodment, RS s
Ghlpyo, nethyl, ethyl, t-butyl, nethoxy,
trif uoromsthoxy or trifluoronethyl and Ra, Rb, Rd and
Rﬂﬂﬂﬂe eac i ens cabogicnent. BrisHugro glaro. medybethyl, f-buih sethoxy,

g(ggﬁlgﬁ%x &&ﬁﬂﬁc]rgﬁ@th(}learnhﬁa beﬂbﬁﬁil' %@a‘ch ecft%f}rrolnEQderogen,

are ‘eac rogen Re I'S ecte
hdnlwo, fhubiqdn,dnmth(ydlxy, haI oal kyl and haI oal koxy. I n

E@QAZE In e”?"%hg@ emsoodl ents Igngbﬁgi a%%ﬂl are e%gleh&'%a >gien and R®is

gen I's select rom
[@@4‘[3&1 friom e alkph eldtbxge hblpalRA ang hﬁlbalkmsxy, In bé¢rauioerolbodiments, R,

TRRY g s BIRRS TR R T e ot o md 101 "

Re048| R0 O7 iméncRanbdtitment, R® is fluoro, chloro or methyl. In one embodiment, R* is

fluoro.
[0044] In one embodiment, the compound is of formula Ia:
Rd
F
Re
? R®
O;S

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

clsewhere herein.



RLO SNI NN OR3I R2la or a pharnmaceutically
acceptabl e derivative thereof, wherein the vari abl es
wae@dassddescri bed el sewhere herein. 8 WO 2009POWE008/053883

PCT/ 1 B2008/ 053883 [0045] In one enbodi nent, the
compound is of formula lb: RAF Re Ro O O:..:.S Ra

H I tically
Izi?g"es t abl el%(eglrele?g)tofh\r/neewﬁ ﬁﬂee Jgo Bt e?gf%ﬁﬂl?%gyvarl abl es
are as descri bed elsemher%’hepeln [0046] In one
embodi ment, the conpoung is formula lc: Rd FRe O
Rb ~S Ra NH HRL (O S R3 1. 105~c Cl Ic or a
pharmaceutical ly accepta& erRvative thereof,
wherein the vari abl es a@e\asReescrlbed elsemhere

herein. [0047] In onese |rrent rr\hg conpound is of
formula Id: Rd F

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

clsewhere herein.

[0046] In one embodiment, the compound is of formula Ic:
Rd
F
Re
Rb
OZS

%‘

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

elsewhere herein.

[0047] In one embodiment, the compound is of formula Id:
Rd
F
Re
o) R
W
o=}

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

clsewhere herein.

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



Re ORb O:~SRaNH HRLro S NN R3FIdor a

phar maceutical ly acceptabl e derivative thereof,
wob@weiasit he vari abl es are as descri bed el sewreT/882008/053883

herein. [0048] In one enbodi nent, the conpound is of

formula le: 9 WD 2009/ 044311 PCT/1B2008/ 053883 R Re

/] Oo0-:-::S NHRLO S/ N\V,JNJ ORI R2Ile or a
phar maceuti cal |y acceptadl € i vative thereof,
wherein the variables areg escribed el sewhere
herein. [0049] In one enb nt, the compound is of
formula If- ~%zc~ O oPSNHNH RLO SNN ORIRIT
or a pharnmaceuti cal | yg@aceept aljie pvati ve thereof,

wherein the variabl es sarle &s desc L%¢d el sewhere
herein. [0050] In one e di , the compound is of
formula lg: Rc O/ Rb ©O_; R |

<

R 2

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

elsewhere herein.

je

0=%

NH
kRO
S NIEENJ

R? R? If

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

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

elsewhere herein.

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

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

elsewhere herein.

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



0;S NHRL (O S NN RIg or a pharmaceutically
acceptabl e derivative thereof, wherein the vari abl es
wae@assddescri bed el sewhere herein. [0051] | nPOTEB2008/053883
enbodinent the conpound is of formula Ih: F O
. ~S NH RL (O SNN RIh 10 WO 2009/ 044311

P%/ pﬁlﬁ?}%ggt{tltgagﬁ ?ptﬁ)r\}ﬁ]@erf%we &g&{ Jwﬁé’i‘*% +1¥hea\%%§lﬁgsaa% §s described

erirva erelnt e vari ables are as
ddsehelbddreinel sewhere herein. [0052] In one enbodi nent,
the conpound is of formulali: F F,_/ \ O OS MNH
RO0%2] S N Noore en®oBBncht, the; comBolrRl 1k bf foomula Ii:
pharmaceutical |y acceptabl e derivative thereof,

wherein the vari abl es af escri bed el sewhere
herein. [0053] In one enhp nt the conpound is of
formula lj : Rd F Re O\

A

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

elsewhere herein.
[0053] In one embodiment, the compound is of formula Ij:
Rd

F
Re

Rb

S
o= a
N R
7 / o
H
T
o] IJ

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

elsewhere herein.

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

RC

O
\\j :
0=3
// NH o
A
© Ik

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

elsewhere herein.

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

11



NH N~ O 1J or a pharmaceutically acceptable

derivative thereof, wherein the variables are as
walemonidised el sewhere herein. [0054] In one enPOTIBROOKR/(53883

the conpound is of formula lk: Rc OOS NH NS\

NJ Ik or a pharmaceutically acceptable derivative

thereof, wherein the vagiables are as @descri bed .

el se ehereln [g@f] I n one errent t he @
con@o is sel ectOe om 11 V\@ 2009/ 044311 o}

PC’PfT’ B2008/ 0538830/ F O°F \ FF oS @% o S
N'NH H sm|o m fws ﬁo
OOCFSOQOSCOSOSOS NHNHNHNH
H o S QCI al Q/
\ Q O\\
o%\s\, 08 o8 0-S
NH NH o NH o
/S \ ! fo /S | H NJ /S \ H (O /S | H NJ
, al O © al
CF, OCH,
o 7 oS o LS o
o-8 08 = 08
NH NH NH

0°$ 0” =8
NH H
i o g /
s N N s N
(@]
F F OCF,
cl F Cl
@QV @@ 03@ 3@
O?S\‘ 0~S B
NH

X o@t Q/ oa@

O? O? / O
NH NH

P e S U

12



SN~-OSHo0OO0O CO FFFOSOSOSOSNHNAHNH
NH SSNHROS-~-OS~NOS(N~O )C)Cf O0O0O0F
WE2@b/0@3FB Cl F C Os Os Os Os N~ NH- Ne{N/HQ004AN3883

~-~HS:(; OO0 F

c a FO O-0SO0OSOSOSs
H S

NH NH NH NH J~ S~ H J NJ~S11 H~-N~SHo~O
the0 0., , , 12 WD-2009/044311 PCF/|B2008/ 053883

HSQ 1 B oF  Ous g%ﬁ?s 0=S OCF3 NHH NHH 10D (@Q

S (Fs~S(r ~S~¥s NS r 0 Q8 0 OF3 C CF-sO's “ocr,
02@2:0 NW%%SN:\I{?SONM‘;%NSI%&O B+ | S
a 0 or la ceutd ca ccept apl e rivative H

t her F\? 056] I5n Onoﬁ?rreﬁt, n%uﬁ%ﬁﬁé@d

f or mfl ~ Ry R °

or a pharmaceutically acceptable derivative thereof.

[0056] In one embodiment, the compound is of formula II:
RY
RX
RZ
RW

A"
4 R
R4
H
LD
R® 11

RG

i
0=%
@ N
s

o)

or pharmaceutically acceptable derivatives thereof,

wherein R is alkyl; R” and R° are cach independently selected from halo and
alkyl such that at least one of R” or R® is halo; and

RY, R¥, R*, R” and R” are each independently selected from hydrogen, halo

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

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

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

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

fluoro and R* and R® are methyl.

13



RZORWO/:~ SRV NH4 R NNORS RS Il or

phar maceutical ly acceptabl e derivatives thereof,
wob@weissiR4 is alkyl; R5 and R6 are each i ndepromiesznds/ 053883

selected fromhalo and al kyl such that at |east one

of R5 or R6is halo; and R', Rw, R', RY and Rz are

RN "B SRR, SO Y HPRED i B

dB’IdthBm fh’lnhodlnlmemr et Ingcertgin hynlbodin{eﬁl@,ﬁg] RY.R'@ed Rk cach

elﬁ:ﬁrolggn celftriu grn odllﬁlarlltgervl g‘l’v ;F?e arﬁee% E?%teg’ an&‘ i Ralo.
q0bs2]. |1 n he&ﬂe&lnfbo&iﬂﬂmd IRTEYHySlro g InSOn%fnhydllme{ltORSB]hallon In one

certai n enhodj ments, S haI In Ltain .
3}%&@ &My o areedias B o IPeie §mbpggment,

I8 ighlsthyl. 1 n certain enbodi ments, R6 is nmethyl. [0060]

In one enbodi nent, at |east one of R5 and R6_1,

diPGH 0. | nlnencreabrdimenh Kdiirkale-sIn oae emé%me%tn% b@fﬂ%) In one
aéﬁ?oo@@nén? ﬁ‘alj{’o RaQ[{h K Nge Blchetdb Rgenr@lﬁwl is ﬂ!l&o one

enbodi nent , at | east one o is chloro and

t[H@64dt her ﬂrsonmﬁrbprh.mmh therporipevnddpbb®@imelatla: R5 i s
fluoro and R4 and R6 are nethyl, 13 WO 2009/ 044311
PCT/ 1 B2008/ 053883 [0061] |p—eertai n enbodi nents, R',
R', R, R' and Rz are %andependently hydr ogen,
fluoro, chloro or nethyl . certain enbodi nents, R
RW R' and Rz are each®hydrogen. In certain

enbodi nents, R, Rw, B Rz mar e ch hydrogen and RX
is halo. [0062] In o myodi , is hydrogen. In
one enbodi ment, RX is hal ghe ~ enbodiment, R is
fluoro or chloro. In one @pbodis

%; RX IS aIkyI In
one enbodiment, RX is nethyl. [0063] Tl one
enbodi nent, Rw is halo. In_one enbodi nent,

fqrgaharmaceitisally acsTRi dahyetivophereqiywhageia tlaenv&n@&lesaqr% as described

eachhbxdeRgen and RWis fluoro. [0064] In one
enbodi nent, the conpound is of fornula Ila: Rx O DDS

I\fbbG’S] In one embodiment, the compound is of formula ITb:

R® R b

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

elsewhere herein.

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

RX

S8
W
0=%
// NH
O
Cl Ilc

14



HRSNN OR6 RS Ila or a pharmaceutically
acceptabl e derivative thereof, wherein the vari abl es
wae@vassddescri bed el sewhere herein. [0065] | nPOTEB2008/053883
enbodinent, the conpound is of formula Ilb: F O
:--S NHR4A HS NN R6ER5S Ilbor a

V\(E% ld%lltl%gi 3’ %c%ﬁa@o?@&e@ght?vqu&éyfa&%& ntt Safl les are as described

es are as el se
kﬁéﬂewihenehkﬁﬁﬁ& I n one enbodi nent, the conpound |s of
formula Ilc: Rx OOAS NH s NNo Cl He 14 WO
20067104431 In RCEMHBRDGB!, BE:388Pourais af Pphavladideut i cal |y
acceptabl e derivative thereof, _wherein the variabl es

are as described elsewhereiherein. [0067] In one
enbodi nent, the conpoundoi formula Ild: Rx O o0sS
NH N~~O/ d lid L

O;

// NH
0
Cl Id

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

clsewhere herein.

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

RX

W
0=%
// NH
o}
F e

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

clsewhere herein.

[0069] In one embodiment, the compound is selected from:

or a pharmaceutically acceptable derivative thereof.

15



or a pharmaceutically acceptable derivative thereof,
wherein the vari ables are as descri bed el sewhere

wheoogiom31{ 0068] I n one enbodi ment, the conpouneCT/sB2008/053883

formula lle: RX Oo0;S NHFD SHNN OI / Flle
or a pharnaceutically accept abl e derivative thereof,

" oI RO PR R LB

Sa&bwbmaft IOﬁthle CEmFOqu%BFOﬁ?fﬁllfpbﬁ 11.NH oNe Bimbbtlitde, el cdinpound

Opr%w?{ﬁq lﬁ'r_?m a[\s'oguﬂ\ Sﬁlt ohtele c%mao%lg [g%ormula f:or If} O o%
ploariraceut icadrain eamemeatsl e denpotats previdbeheah havelimpyed
2009/ 044311 PCT/ | B2008/ 05388 0&‘)7 In one .

BRE 1t HETRGRPGURGo BPGU IS FaibiPFPreg ey include onc o more
TR NSk Catil Yy indtssRRtiah bECSRY tec@ﬁtort e€vieQ RNy &fr CCRI
Formula | or Il. In one enbodi nent, .the conpound

JEEPI% ahﬁéxa%qlﬁmﬂg PEPPIET (A G Ploea‘faﬂﬁ%tw,aaﬁﬁ%lswd of
Formula | or I1. 0071 In certaln enbodlnents t he
conpounds provi #éd HEREPARATION QR T] '\

qee72)t he cqu@@dﬂﬁs&n@srﬁwl@é@ﬂeyelﬁ baslqieqﬁqﬁred qautme chemical
properties include one or nore of the follow ng:

derdtigny knop torprpefakillgn thsrariodryciabichpmesy fopprepayition of exemplary
S@heGhidiatYinfiQtare w:receptors, pharmacokinetic

properti es, tOXICIty, "bi oavailability and others.

4.2.1 PREPARATI ON OF THE CSYWHBMNDS

R
Re
R0 0o NH, RP
R s %
o+ (A - . oS R
. . g~ “CO,CHs NH
R R
3.

RP

NH, R R
R3 R! coupling reaction coupling reaction
N
X Rz Lo
RZ
RY RY
R¢ R®
R® R®
o} i 1 R® i \j\ R®
2 NaOH 0.
0=S R (aa) 0-S Ra

2

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

SCHEME 2

16



[0072] The conpounds provided herein can be prepared
by routine chem cal reactions known to one of skil

WO noobloessart . General schemes for preparati on oPCT/IB2008/053883

exenplary conpounds are illustrated bel ow. SCHEME 1
RO R Re Re OONHR RRe Rd~~Cl + SRa ~\- 0, R
Ra cCO2CH3 ONH Rb S CO2CH3 NH2 NH2 R3 Rl R3R1

coupling reaction coupling reaction 1,XR 20 * Rd
Rd RcReRg/ReQ/ﬁzbORb OAS NaOH(aq R D%S

Re HRRLIO'M_Na', RL;@ SI NN SI N2 R3 RO Ry
wher e 0. hal ogen,S 8.cR1l- R3 and Ra- Re areosm 50t ed

fromgr oyp¥ descri bed above. SCHEME 2 16 {
2009/ 044311 PCT/1B2008/ 053883 Rd RC e s~ COLCHs

NO, NO, NH,

3 1 3 1
R3\©/ R halogenation reaction R \@iR reduction reaction R \@R
X X

NH2 NH;
R3 R1
coupling reaction halogenation reaction
N
g g
bo X 0

Rd
RS
R®
O/S

NaOHqq) O

coupling reaction % O - . 0=8 R®
N'Na*
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[0073] The pharmaceutical compositions provided herein contain therapeutically

effective amounts of one or more of compounds provided herein that are useful in the
preventing, treating, or ameliorating a CCR9-modulated discase or one or more of the
symptoms thereof. The pharmaceutical compositions comprise one or more compounds
provided herein in a pharmaceutically acceptable vehicle, carrier, diluent, or excipient, or a
mixture thereof.

[0074] In one embodiment, provided herein are pharmaceutical compositions in
modified release dosage forms, which comprise a compound of Formula I or 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.

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

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

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

pharmaceutically acceptable excipients or carriers, enclosed in an intermediate reactive

18



Rd Rc Rd Re Re Re ORb ~ Rb O- OAS Re NaOH(,,, NHR
O Ra HRL~-ONNa* 1 NNJ/ NROGB6NIJ SRs Rz OR3

WER20090743W0 2009/ 044311 PCT/ | B2008/ 053883 wher RCRIB20®/053883

and R - Re are selected from groups descri bed above.
Sui tabl e reagents for coupling, protection and
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QHQQISBuH@ _Qitfect, RA Qéébgﬁg)_nhﬁfheth@ reﬁﬁﬁed’ﬁﬁ%@ﬁ%l &Galiers or excipients.
conpositions in nodified release dosage forms, whic
clowppios ef wnicdesperufetmpincinde srapauls, sxymgpy, awd individually packaged
HQ@EtQQ&%Aﬁahﬁ@s‘. 'Oﬁit%%@g%tf&%sﬁw%%é MAfihiViErell RERE2bns dMuttiples
one or nore release controlli’ng excipients as
dbgeofi BeauhiplealosageSoint @bl pduratig iof 1dedticakbinetadsagidsmgepackaged in a
PSSR0 H i oo LT B o LUARL of uripte-
sdepacdbiniygndladeatials, botlecs oiyshlete bt epbidcss oatidting ®f pmsrod tghitons.

drGor THee phamteUR Fal s Fmer BeE Ty B affmisered

CAGHR| bS8 cHAPinst@IneATEore @A hiodd bth&¥FomP¥@idp peRidRd hrd7&e or more
Furt her provided herein are pharmaceuti cal )

W5 el vei psedips. e Hehpinacgrgical pompasiiyes tha £orRpTiSR3i ceppound
GRORASSHerdn 519?99 pRuRfed OV RHuR dbsa® fokrhs BE ofl, parenteral, and topical
phar maceutically acceptable derivative thereof, and
cdeniystratgn.e Thaphagsaceetingt eagmopitgnsemey gk formipteqgempdgified

Fcase dosage forms, including delayed-, extended-, prolonged-, sustained-, pulsatile-,

controlled-, accelerated- and fast-, targeted-, programmed-release, and gastric retention
dosage forms. These dosage forms can be prepared according to conventional methods and
techniques known to those skilled in the art (see, Remington: The Science and Practice of
Pharmacy, supra, Modified-Release Drug Deliver Technology, Rathbone et al., Eds., Drugs
and the Pharmaceutical Science, Marcel Dekker, Inc.: New York, NY, 2002; Vol. 126).
[0080] The pharmaceutical compositions provided herein may be administered at
once, or multiple times at intervals of time. It is understood that the precise dosage and
duration of treatment may vary with the age, weight, and condition of the patient being
treated, and may be determined empirically using known testing protocols or by
extrapolation from in vivo or in vitro test or diagnostic data. It is further understood that for
any particular individual, specific dosage regimens should be adjusted over time according
to the individual need and the professional judgment of the person administering or
supervising the administration of the formulations.

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

semisolid, or liquid dosage forms for oral administration. As used herein, oral
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g%gergl ﬁ, nd c tonseed oi | @I ani c CIdS j ncl ud

YefoReoly P& | é’ TUPS Y, consyffpted adlispussy “618}’15 idgXEteo"
i d’)t@ﬂnplées@ﬂ)@da U Bﬂaﬁ akbd enadif a pRdesaflic UM CalRenadstge form, for
[0087] It should be understood that many carrjers and
exXemplicehiodutipgyn & pelygthyenfegiygol mpy, H% fhlhﬁ?%"”ﬂé% syffiGipntupntity of a
LGS RERichOy ME@EBI@ ﬁqulﬁ 0088l ¢ Zh @vaf%p 3 DREEMuIARbnveniently for
conposi tions provided herein may be provided as
cdmprigsdien t abl ets, tablet triturates, chewable
I ges, l. e L
859955, AR Aotk L LIS A Bl St e v i
soghesccorthiathg thr activé mgedants) plr@bﬁﬂ@étlsrenﬁnnéa d@ﬂ(ybwdtrmo or

| et s h
AL 26 ERIRLEAE % MBSy RORL S b, AUPBLSPEgme.
olyﬂatlszilemb gbralt B Ol-dilrnbthﬁl dthetr gl yeriglent glysmgﬂsmcbméthyi@ﬂteh,e

i}ﬁé@rhene grf:(glrd%@ c{.}lgg%ylnegﬂjser aCI gg(f B'S({f {129&% e{rtoo Iheta&%oximate

I dvﬁﬂag@ﬁloteﬁulatf\aélglyc ofeHeddlyethgleie ]@Ekﬁny"hésa|fb1ﬁ)(ﬂla’ﬂ1bﬁs rnay further
waxes, shell ac, annnnlated she?lac and cel

FOBPHERONSHE MArSriioxidagfy spchas dudptediyideqrytolyeae (BHT> butylated
GRRAROS Rk m)ebl%pﬂl-gaﬂ@cb' ngashiby, l@dro'ﬁh‘ig@ﬁe 6 PfbiyRBumarins,

whi ch” may be beneficial in covering Hg j ectionabl e

tlypelamiic, laighis, %Pmllpﬁsc%bléta@ét liﬂﬁlff 3¢ sqrhlmlenl@smoamwd

Oﬁéuqi@tg ' sgﬁllum':ﬂlét%l ; etﬂlohﬁ) %‘F @c‘ic?atfﬂqm%?féfs?ﬁgl &ﬁ@c%%nates.
at are covered wt ayer or Tilmof a

WA - sol uwh@phmmeqeumal cﬁn}qutmosapmwgsd hereih detepral pdminastation

(r:lrgcj}y lLe' Al msp?ﬁv {1691 ip i fo or&ﬁé&’o‘%ﬁ%ﬁi&f ec%lge‘i 90%%%&0(&51%05% dterns.

dﬂlclelldr@lswgatﬁc&tnatm lpfmrh[aalreaiee defﬂrﬂbm mdfﬁﬂl m Nansa50,95%.he
S, gener char act e stics..as s caat |
T 2 2 Bl PR Parp o B B LaE 3R el apayided as non-
:ﬁﬁ&eb%énfmgeiefefvﬁ@ént %’ﬂﬁﬁulé@dﬂdrpe&ﬂklg No By gécemstlhﬁlé‘d 1diid>l A@uid dosage

ere ta e an ress- coate ar coate
fa %'r eflarmageyy %@y aem@ta?lﬁ SPECTSH8E S Pt h% d jip{pe pan-effervescent
pgrms%qi pbH R tbLindRitE ¥BudRISRABHE, dnb weRRASERY,
crystalline, or granular fornms, alone or in
conbi nation with one or nore carriers
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or excipients described herein, including binders,
di sintegrants, controll ed-rel ease pol yners,
wo awioesnt s, dil uents, and/or col orants. Fl avorPCTiB2a0s4053883

sweet eni ng agents are especially useful in the
formati on of chewable tablets and Iozenges [0090] The
LRSS Bl RAPOS U GRE N6 DAL A TR RSt o

fpwmlmgelhaartmqiudermgdm;d aalslandl @ seyrcesifapbhn dxomdc aI cium

jhat e. e har el atin S
BB 7o LFolRe nBREE LEaRAPEPL g P BEMR BB rorms.
qoede! i ppi ITge pwaemmeh&camtckiﬁpsqsufbhmroelaefph@élﬁ Inyay &8 ¢drafingl as

t.he ctlve i ngredi ent. Th soft el a t|c capsul e
el mogh Flse et forggdpelyding d Jercde prrtaeg) éﬁseg
vda,h@mddStarg@{eastaha:plz) nﬂ)edtrsleasad&hisl on of glycerin,
sorbitol, or a sim yol. The soft gelatin shel I s

8P dont ai A h%lplpﬁﬂ@%rl%ﬁﬂ PQI@PQSkSlOB? Borided hasain grag\he godermulated
”\}/fﬁ{ &Ré&%ﬂvéﬁgmdé%k HaRkhelo 916@1%%%1‘{ @ﬁé &é@i%ed tAdrEpuBOSioRSor with
descri bed herein, including nethyl- and
mubﬁ%ce*;@pt@[ggmgmetgﬁ@ desirdyi actiens }s@ph a¥ etacifly, grgiten pump inhibitors, and
ol id dosage fornms provided herein nay
E%ﬁ%%%%hgﬁ %?gﬁéin a capsule. Suitable liquid and
sem sol i d Bodagentérat Admimstratiim sol uti ons and
nsi on ro carbonat e, et abl
g[ﬁﬁsfb‘jl gl yczpl ghaprma% 6cSaE pOémr?Ps Prﬁmlqe(y E%CH magl%ﬁ tadrnlnﬁstered
q&t’entbeal@%y\/i@e&QQQ{nﬁ{l;{baldr 11?@15/111338@ a&/ 16593 SB@stepﬁeezpﬂﬂﬁldtratlon
TR PO BHOG b TS TRt Gt d rertoncal,
kin@MRcchl idth o0& @farSikirddrethial, ili@s@fdal, ifirabfagiarl, idt@nioeildry
or sustain dissolution of the active |ngred|ent
[IDBBYIoviHernd fabGHiEeas RERINIEEHYbsI ti ons provi ded herein

neyodre pr owhgﬁ%&l&ehﬁ&w tshp RAMBnSHOVRAl hdcif AR9DE 1Rfuod in any
|nclud|n i ons, solutions, suspensions, “elixirs,

ai@aageiywﬁhat aprsuBHAl G orrenisrahadmigisitiipgeinshiding sglugions,
V%ﬂ OI%H i1 Jﬁﬁlgﬁihﬂ Iﬂlc?ellg§ sroﬁl(%? nln@rog Rre Pt{aﬁa)sg/gtemg,%h Isohd forms
? es t I quli d, 1 C e

roughout ano
Cﬂultablmfonmlemn@ or wespasionsindiduid prigertd wjcotie. fayh derspafdenscan be

ph?prare Idl%gltol & gn(f%ggl%)elﬂ%eods oavn%%%ﬁos% Skl%lgdj 1an§e S of
Sﬂmnmsmtﬁsa]swrmw (Lsm lReme g@anwrSMem&nMabzyce oﬁé’h@maaja Isepra).

di ng ent and eservative, Agueous alco
JUFEEY one S e P L S5 Pl Bl PP e BT Gration may
aegh@ oneu ﬁﬁr?aﬁnzﬂnbﬁtﬁcﬁw ﬁccaﬂbtkbﬂa rard6ghad exRipiéntd, QibRiding, but not
alk¥l al deh .. acet a deh¥de di et hyl aceta
twqg?oumvglg?lﬁq @/a@() ysciile Kehig FgUrRaugRuUS yhigles, antimicrobial

mgéﬁtg) Y preBHAUPS agBiH G MhAS o MHUTYHiER6r BhiVAS staBINEerS BRB DLy
El'ixirs are clear, sweetened, and hydroalcohollc

<oheRcPsnisotomy peases, Byfiering aa pritosilanigecnl snesbrigsi veending and
O(Ls rs g Ents fvx%rftln %)f@fﬁﬂ sﬁ'z_lng Hggnlgssg ]ggg n@l s% este]pn% or
osag 0

preservative. e fo
eohahpﬁ&ageatsmmwtwanm lsmppmoyeeltshsmcéinmng hgeotl plﬂragauwmg agents,

q%59&=§%¥%th a sufficient quantity of a

|caIIy acceptable liquid carrier, e.qg.,
WHOHH] to Bmtarma@uec&ﬂ velonveimckad, byt dronot limited to, water, saline,

Rl e e r s DT EL R [HS Bt ds injgggion. Ringers

tifjectidhQBBtofR Ak AL Rectibe, sagild \Vﬁeﬂ 1ﬁgbt&dll &@(&1(056 arﬂﬂwatdﬁldmgers

herein, _.and a dlalk | at ed no- or 0
GRFEN. NoBAdHenus §© 1&6%%#%"31%%%«%5% %.Xaﬁ){ eﬁﬁ%of vegetable
tdrighl, ¥ior ol1€4drRBILWERensced oil, olive oil, peanut oil, peppermint oil, safflower oil,
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pol yet hyl ene gl ycol - 350-di met hyl ether, pol yethyl ene

gl ycol - 550-di net hyl ether, polyethylene
w@bkyoohs43760- di met hyl et her, wherein 350, 550, POTIBE26@8/053883

refer to the approxi mate average nol ecul ar wei ght of

the pol yet hyl ene glycol. These formulations may

e r 4.0X]

AR SRR B0 RSO LN B s S0,
hydilmychmn ﬁ(glja:eﬁ&d/é)f poqmnuip)jll aigbpalratsesd ovli. tVdaEAmiScible vehicles
ll}e{%}@eﬂ Hl{;]tna(%en I?(B lmﬁ {jj?oxgs 20 é P)léthneéllol '1?(1%9& o ayerhaf'lene glycol (e.g.,
S{ﬁ)ﬂ)&ﬂtyd;ﬁnle fg@h@lsmb ?ﬁdl ﬁql@ﬁhﬂene diyUkd0)t opysadiglindl, glycerin, N-

isulfite, thiodi nlc esters,
R a5 e sindweﬁ@ tﬁ}ﬁ%ﬂ?ﬁ&[&m i cal
qoumw t i ORGitddIcOMk ARG ArBbls f)ﬂfres@f\@{lve%dﬁﬂlﬁﬂesﬁdt atel A limited to,
be also provided in the for

of
rﬁhéléfrlﬁ SECSOl RGBT e PRiEY aé@hﬂlaﬁlé%?&%‘ilﬁé methzrl@éﬂ peopyl p-
q%ﬁ&?bé‘ngﬁtgss tlﬁﬁ@ro?ﬁ LSRR @ﬁoﬁ&s 6&dBRGnibR cHoﬁde %@éth I and
458. [0094] The pharnaceutlcal conp03|t|ons
W@Mlﬂé@b%f@ﬁﬁowcﬁb SpiteRle teniggpioninclufle, dpias aetrimited to,
% dﬁH Stk C%{;éerm Hnd tq i d@lgtag f%"b‘ﬁ%?% %%%ntg nclude, but are not

reconstituted into a osage
Flhmmdﬂc,qmmp@aﬂelayd alo‘eiepSabdbée ammmldmtsara tibsexsodepirebad Serein,
fery es, or

1nc }ldlg%blal!ﬂfl eeaﬁl? SO 1%% rne ?a% Sélr 1te fa Qle l?cal anestgg%g ?Jc?udg?ﬁt are not
\A&l?dd&&/;ﬁé%ﬁﬂ:hy&i@&]ﬂbﬁ% C%Atﬁlﬂ@ &&ﬁendﬂ@&iﬁﬁﬂ&@mmg agdnys are those as

le carriers and exc ents used in th
AP aRo L B Mg RS e S R Ra S P paEay gasiyectiulose
i G5 lyingl perrs 0o 6.eSwifabRasnhify thg b einc OB }e &@&ered lﬁgrem
and flavoring agents can be used in all of the ab
dedudjae P@VwethY%%%ﬂntavH@%W%@@Wy(?ﬁwle@% ﬁ%}éﬁ}wm@}vgleate 80,

parng\fﬂléﬂ%oﬁﬁﬁﬁ J]ea'@yswxﬁ’t@blg Qédﬁgsltéﬁneg%r @§elati '%Tﬁgght@ltn@lu% but are not
fied rel ease dosage forns, including del ayed-

sluglteéutﬁ ERTAp Hudfalle pH iRty incuge.dut arg not law@d to, sodium
H{ wxmr(;cﬁ o%@%ﬁ&eﬁ{rﬁ%md[ OQ94dic TBa. @H]?%b’rf@nﬁbﬁﬁéé{g@ agents

nmposi tions provi erein may be co-
wmltndeo bitewre mt limvted io gy @aticsimins, indhidsing dphaagiclodepan.rbetahe

élopeexctirl I?l?l{ir%eyp& epsycf AN tcgglf)dex?nn sul%oﬁ)ut '?eﬁpeis%gtg%gao&ex%n and
mutib@mﬂptﬂmp? benzhlcﬂznlddakm,n (GAHTISER, €¢bpt,drenaat K§oni st s.

OMIBLTT] GBS prE R B ey ok iRy e peJom i o

Rafgendrefnadtiply dodage idriisir@ion. ITAE HigER[osa@E fdripladohsairé Patkaged in
for local or systemc_adm nistration. Parentera
AL @ 48] 9he Sywegs The meltglelosser opgaisTal farmylptions jaust contain

| AtahaRidéYidl abent bk RABIh QP @Rl gistatic RbARARALAL. , All parenteral
|ntraventr|cular, intraurethral, intrasternal

i ftpdtioam et bejsiprila Arkrowingind praciieadds eeiti al , and
S[H@ﬁH‘j aneoﬂ?‘o&de%b%gﬁﬁcfﬁﬁtéﬁe arnLaQQtﬁﬁ:]él %:Bg&oﬁpﬁ{snﬁé:ﬁwd&%s ready-

composi ti ons provi rein my at ed
dosagscrlosetstiansain anodes embaluhentfthe lemmaébomposmons are

395%1@&12 8 é%%hi Ohy [s+1{1‘t?1£ Bfadﬂcgsg Zﬁég&&ﬂ%?@hgg%ﬁ éﬁ&@&k O Brypodermic
nabies\ts be monsanrﬂeds@ﬂth dvélmcﬂafmrlorscm iigea bh gctfaostheadimbiodimresat, the

or Sus ens r&ﬁ)gh[}%tés a ?)prg?s@?ct rg%gr 3){5%%%1{11% I’s]uspenslolrr]ls In yet
mamemémmahenmhéwmgn&ja@mal ¢npokitis s HK proviRidd bdstértle ddtihsoluble

of . . . . . :
products to be reconstituted with a vehicle prior to use. In still another embodiment, the

pharmaceutical compositions are provided as ready-to-use sterile emulsions.
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pharmaceuti cal science (see, Rem ngton: The Science
and Practice of Pharmacy, supra). [00100] The
w@b@vowseut i cal conpositions intended for par ePCEIE008/053883

adm ni stration may include one or nore
phar maceuti cal ly acceptable carriers and exci pi ents,

i ng, I

1e0lr$?m SCITE%JéhM ceu{&a’lnccg nl%)SMgI)asu g@&ye r&ﬁp{ gbg%rmulated as
annnedlatﬁrcubncalhﬁedagleatsbslomge frres endediny édayadaismstinddhgulsed-,
gcr oWt lpe e roo ig;ranl S8, relteabl lizers, solubility
ANc él g SofOnf'esd agen fis %Suf?ersl ng agents,

6{00106)]0 dantTBe; phad@adeutiche Sdrhpiisit@ﬁs msyBpadilagd and suspension, solid,

dlspersm nt.s,. tting .or emul sifyi agent s,

CEm5rAh Hfghggaﬁwg hql\ﬁ@cfé PPhgoges a%%@q%t‘?“ﬂ%p%tg dppRe

CanydR RN € Gll AfhatinackWRRY @hfoliabisSprovilddaeritt HY dAFEBISIn aRblid inner
adj usti na@zgent s, .and inert gases. 001011 Sui t abl e

QB BULIGR Peruadsd Wter@ekyma%ﬂw rang Hat wdnseible in body

mel@sr but §1‘?(1v&|/sn[ﬁe actRO ¥t A0InGRL Iﬁtﬁhéo@@tl&[ cdﬁ%%f@ihﬁ‘st &ffuse through.
buffered saline (PBS), sodi um chloride injection,

ROPYEL s i Apieadld ioner magidies mcdudd egbymsdeimathasetliton,
f}%oj%ébglty%g&’ﬁ&c laﬂe ;&ilaﬁsglglﬁgd’]%re fé tgcgz%lﬁ @{}glggﬁﬁfgﬁhg %}a?u%g%% n§llon
| plastitieet p@yetlﬁyle«equphthslatﬁ natagbrtuhbﬂr,epolmquann,, pobasibotylene,
oiopPRlels Polse SRy AMSRER Bulewertls bt R BRSO
ROy diB20¢ 8l X538 33licoae sab@at dopol@ﬁﬁ!ﬁﬁl@ﬂr@ihilic polymers, such as

enat ed veget abl oi.ls nated s ean . ol |
oS B e HER R P e HOAS R b oS RS g iyiatcohol,
mhmo‘ssaﬁmsalﬂamamh%om&ppowmwa&utaa& es include, but
are not limted to, ethanol, 3- but anedi ol

PP hy! eRBiggIRur POlySTIC mea@ra@é% wg uémolmﬂgfsé@ie Bfopropylene.
adiel | RRIpY Sk @6}530 I}Q'Jléfg: Qkhyfegg/%thypa[c%ﬁﬁls e l)gﬁéf‘ﬁz Qlhylene/vinylacetate

gl ycerin, "N 2-pyrrolidone, dimethyl acetam de;
0080 gmast $ijgosg rulfb@szrsot@lyctX nehy2]losues, ampée@ﬁﬂbhﬁ chlopnapd

T S SRR AN BRE SFhidene
ol ardelntiiydeveland pephlyhe, iamdmpr pydthypene he;rdplmb@}dme el sdbber
CfilﬂcrﬁFom é/%rm n?ﬁ)elizs aetlqu%e}dvmry(’f alc?h(ol g?paob% nesr e%ltéyqe&le/vn}yl acetate/vmyl
ad¢otiol tStpotyatal, and st(hpkam/mnﬂgeymmnolrmbudmpr but are not
limted to odi um.chl.ori de, glycerin, and dextrose.

Sui t abl e bgff'@rp EAQB’é'?'P’?t§ H| ude, but are not

Ifooigogd t oThepRsRA@LEcadBEMSIsttions ﬁrovﬁbtl hetbth @nay be administered

ant i OXI dants. are_those as descri bed herein, including
HPRIGH b tp dheakin enifoepr mycaBi diF fapical adgyjpiskgioa. 4sgigd herei, include

qﬂﬁfawé%élc&njd&ﬁlfdl’ dftradBtcal@in@adl@lar, dphiFalnGd dufcul RERIAR AL,
hydr ochl ori de. Suitabl e suspendi ng and di spersing

é@éﬁh‘éﬂgﬁlﬁb ufcHisEe ra@ﬂa@és énd tefgl W@kl@istﬁatlonncl udi ng

Lllﬁm: ar ?ﬁégﬁﬁ%g &4'1 l: 1t10F5y @‘B ! %égﬂ}é Imag be formulated n any
edmdl@lfmgmsrtgat ag:esuttdol¢ fm; Itdeal @dumm@tr@:tmcfon lbead ohswsteinng cffect,
i ' Y, t
p@ﬁ%&% gk@ﬁ@%lé% g&‘%@ér Jtugé;&%%%ﬁ%g e&%%‘ §Q§8%Jd%%n§ Sntments, dusting
tp’oiv»elbllsad‘re:’.sia]lgs reéixind, daioes, s&plemsaibis,etlm&nmelsd;saslfngn@ ffilms, aerosols,
chel t| n ents inclu but ar e
arATons, S W R i RS s R SRRt OB vt opaation of the
NarrhdcBticaidcohiposisondi pudwti ddaydraaxindge alsdj'l yeh B lipsdomea Ghidelles,
citric acid, and Iactlc aC|d Sui t abl e conpl exi ng
éﬁ’él:ﬂs%her?sn’&qnﬂ%@temétﬁn igUSthe§ahi ted to,

w61 1agext r PRgmatduGtHS B0&pabRIAr YA dR6b#ch suikBledor use in the
cycl odextrin, hydroxypropyl -beta-cycl odextrin,
sul f obut yl et her - bet a- cycl odextrin, and
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sul f obutyl et her 7-beta-cycl odextrin (CAPTI SOL(r),
CyDex, Lenexa, KS). [00103] The pharnaceutica

W@ eomms43ti ons provi ded herein nmay be fornul at eBCT/B2008/053883
single or nultiple dosage adm ni stration. The single
dosage fornulations are packaged in an anpule, a
v,
rtal S S BB Hoa T P RS AP P B vt
beatrenisableakhicleg moh-amgioss mlmcdescmmuenbblat dgems or pikdervatives against
ptﬁ‘r ertrcl)lv&%lre%a’tl mlﬁrool;%nlgttnlts os?a[%agilﬁ 4ﬁol?11%115’[8 ﬁnhan%s %%Pél?coagertltﬁ,%uffering
maﬁtm@&wld@ad log alrgpeshticq s Iﬁsp&fcﬁn@efrﬂ\dﬂfb@ﬁm@&g&ﬁ@d\béttlng or

.sterile soJutions. In another ﬁggodlnent
pﬁlﬁ%ﬂLf Ui ARE Sy COTBIEN S PG §e%}f"~“éerm§r"6\91? Beggendy BFIF’Fé“O“
CHnMare@ls U 6pritE QsHis ﬂ}fi),prdtéwdntbdthﬂgteﬂnﬁg) Bltintsl Zrﬁldneﬁﬂg‘dﬂ@sf S

and hypoderm c tablets, be reconstjtuted wth a
v8BH2l e pr iTBe Phagmacsatical wrpmsltlaﬁ%mhﬁéﬁls%hwdmﬁléﬁfed temeally by

Q,h@:ﬁ% n' ﬁﬁlopﬁ&%@%h&ﬂo%ﬂ&eﬁg Sothp Qi€ ghAfiicroneedlc or needle-free
ready to- USG sterile sSuspensi ons. | n yet anot her

dnisefdinpueh as PAW INERIECHCE (e hital CapnBosiyvillensAred BIOJECT™

| U products to be
recgﬁgﬁg?g?g§£ﬁ#hﬁgmgﬁyhT@fg p??gr to use. In stil
adfoti3er entbbepmemaceutideé comyrartivacputidedhercio mmé)le tproomded in the

%B’éﬁpﬁo%%% Feaf e%g%§f@5§g§?§?tlﬁ%t8f6%\j lFL i Rde oi?eaglnous or

p{ydfmembaseahnomlmgmch hgolongl, mnnmndecdlahe b&vmoﬂmyttdmeeed oil, and

fornmul ated as i nmedi |f|ed rel ease dosa
B eenS Tite BRrol ety b5 6E ol BRarHEHbA Furelgs AVE SR

C}Qﬁbfaﬂﬂrﬂ fhﬂdroi@fegﬁh Silfate, aﬁkﬂarﬂlﬁr@@ﬁﬁﬁﬁﬁdr hateEasovhBIE BBses, such as
[00106]. T har maceut i cal conposi tions naéqbe
flyraphidic @&lﬂagntawgawéwé? YRtmeghbases, Inclidipg pebethylengglycols of
tJMﬁg fBREQad wagﬂtdemmasn @Qe@ em%ctr it Q{Jo@?wﬁrﬁb dnfiNi R Hil-in-
depot. In one enbodi ment, phar maceut i cal
ch@VWD émglsysn%wca@wgr@% Plﬁolml,élme% arogesicaraie. danohn, agd stearic
| er
Trcs; FERL b 10 Sl S RO DB s e vghicos ae
bmmﬂbﬁmbManméba@qmvsmdm@neﬂmﬁmkmmmsmhaxghamnaweut|ca
E@?‘f@iletsl Ioﬁi ta%ll cr a ebe‘fslg ! 0 ]t]ﬁ weger 01r]vvatS g Iug 8?' 8rearn &hicles may
|Ciﬁ:| vydwt\ydshz&ﬂd) aﬁd gdnmue an @l phym @h zewllsﬁ‘rer um@ b sducciszidse. The oil
Vi n asti Ci | asti,ci.zed
ot A9 Els e TiRatr Bk ISP S P B e S piotaum and o
Pratty h1S6HAI QRE as PAYIr SRiYT E@BE, TheRQLovas biade amuy, although not
pol yet hyl ene, ethﬁlene vi nyl acet at e copol yners

slerfssase cxensiiths ofl PRgsE Ryt hynd EFIt??élﬁfégnta@? p hpmptant. The
CRPRRAR 2 ¢RRA! YR Sion MYE 1R RMHohioRic PRI MIE ktionfkU 6 arRShoteric
hydrogels of esters of acrylic and nethacrylic acid,
dﬁrﬁﬁgén cross-linked polyvinylal cohol, and

f[ggﬁl%y ' nk%@ls’% steh@éohé{ sﬁ%ﬁ%ﬁ%}ﬁ’ Iﬁ{?g n@?rébdsv'swle g{l %éé?contain

] Suitable outer p ranes | e .
pugeym myctremelecq}m cyqj]nlmpgd @hgantlaéy hyllfcurmdgy ‘*hrqmgydné thee liquid carrier.

gﬁﬁtg\})lé ggljiv‘% %eHMﬁ / c%s%%%g?)&/%ll%cg%c?d ]ngCffr%rX r‘gﬁghs carbomers

ace cone ru

prafbpdymaﬂiwllenss IOaﬂ&peﬂ@ hm@opi’ﬂbmpolymélbeﬂu;:h asfﬂodbrethymnedmdes
\Al n

DRy Ryt Ciscap Sy Sy P TEob o utpsic polymers
%h@hﬁﬁﬁrcﬁpﬁkopﬂ&ﬂ&hl&%@hydr@@@ﬂ@[ ceflGloy® hiﬂdtbx%@ﬁopyl methylcellulose,
er epht hal at e, Ch|0ﬁ drin rubbers,

er
el}YHgﬂxxPr@Psd.Wfpﬂ%ﬂa%ﬁwht ﬁaag}ﬁgw yisehylpssn @yt suah as tragacanth

@ kAt BAVEudY lsodium alginate; and gelatin. In order to prepare a uniform gel,
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al cohol terpolynmer, and ethyl ene/vinyl oxyet hanol

copolynmer. C. Topical Adm nistration [00109] The
w@b@vowseut i cal conpositions provided herei n nMRGT/BR2008/053883

adm nistered topically to the skin, orifices, or

mucosa. The topical adm nistration, as used herein,

i nel

oﬁ F%;sogualgéﬂtg‘ét{cﬁ‘)ﬁa?ﬁ%{lﬁ% or éi Ju%lli{gur} I}!eaidu?dr ;&%@g%@ﬁﬁg@ém can be

rrhspafsgd bjagumathqn umeltah@alafh;xmgesrp%ratmmg, and rect al

stra The
ALY L b Bresvr ottt e bionROE PRECHL bl g pmipiyers
deaalge ufeftraltBy, tighallgr & Iﬁaﬂvdg&i{mﬂlﬁ nf 0k fdrapio€ &lppositories, pessaries,
mnistration for |local or s m ¢ effect
%?Hglﬁﬁ iPRYIETHIT Satehiesm DafieHh PY gi?é%‘é%?s‘fr% Pltrgrontraceptives,

aghtfenRydrRigR, SmuRions, @ﬁ@bﬁmﬂum@ﬁs 2PRVWHEHS sprays, or enemas.
dr essi ngs, el i Xi irs, Iotlons suspensions, tinctures,

p%@f‘e@,osageofa%s capibp frenuzeipisd gpige conveptiogak ireresses apesgibed in

bit: Otk géenc@%ﬁ‘%ce %qu%aogzaéu‘f)ﬁes The topi cal
forrru ation of the pharmaceuti cal conposi tions

pPBliTled h&eehlinuisthyalindyagioshsrppssitaricp aiseatid bodidsdel ingsstion into
R e e
grmpphtertts raenst alblaetl\feongra@elt(Sh intside the2BifG. 2DORI04uBally
%(c:-?re/ lta%?eoc%sr/egss ?ﬁlzsd jn rgc?[eél n% tVElg({I[la ltlpé)aslférles HICRléG Vgllcles such as
Vsﬁfﬁemhg Sgents\/\ﬁhﬁh pradacd dmeltivig poiad 1ﬁShe p’ronﬂﬁtqméb@ temperature,
B BN R S Bh SRS apdamioimso

SdkdHdiel hér¥inenbiadia g bsulfitsHdapdiamagaidisulfitbulhiebien@hicles include,
agent s, antioxidants, |ocal anesthetics, suspending

Andaiginghlandsdig: cagembuiter (feqobromy: B lesstin-grleyn. Srbay@nt s,

%ﬁpbﬁ%{lﬁ&n@%f@&? spERALES hLHAIwRiEe HRSLASH Nex, 398 Abtopriate
penet ration énhancer S, Cryopr et ect ants,

| yipirestol stoant §i- anh frigkeatidry 04 Guitasids dyaropelersuchyzsaelyvinyl alcohol,
LARAFLO TR FRALITB P! oS TBROL LI AR COMRuisor

[ \caribuﬁprwblcés ingy bp fusadlo pﬂcwgnab@dyagmdmmn@ms snagrbd prepared by the

6%@%%%%&%%0 oefcﬂng O:!; re%?plcaé%e?%cfllt[ f’ ?f fect%fé%{& V%%ln%l suppository is

BibQutEG6 BM. (BI 0j ect Medi cal Technol ogi es I nc

AR SR DRl TP oA R ol sk 5y

QiphthaBfitSly i (REBEns ARGluG@]sSsusRibibad bft@édd, BBAlsions, gel-forming
vehi cl es include oleaglnous or. hy dr ocar bon bases
i REXaes: GV AT aduigp el Sb%ﬂ%.ﬂ%ﬁa% dnd dppfenty)  ve oil

Cebi@nseedTat phar@RGutil B&ﬁpdaitioﬁs prORidEEhdREh Iy &k léHﬂmmstered
emul sifiable or absorg@ie bases, such as hydrophili
Pr

petrgngradly @y mhallats@ey@tt a&w&a@teTh%n@naﬁﬂwm%%nposmons may
lo‘tli%ﬁﬂé)\;i&gd WGt & FUS@I &@§1‘ﬁ§0n R 8&1\@1%’ usp%dd L}g&gﬁﬁieg container,

tment; water-so ol nt nent ases
pmlnwesmw efeeniggrysodi @ apfatonyizgryising emtlr@WdtOanmmchthmmduce a fine

rﬂ¥ 81 8415&%? &3 n&%‘r/\;tpceor q‘ﬁ@&lgﬁ witl a%h jtab dﬁ\%ggeusg“ u%h Q0% 130-

-1 Nn- I ons, 1 NC
abtmaﬂmofqethgheymelr i 2ﬁo?lbh¢p$tﬁhlat0@roplaml Ol'Herpharanadesicdaompositions

aci d m ngt The .Sci e Practi

BRI TR T 9P By a5 B g afong gp i e pinatig with an inet
ganes aldhs ﬂeeﬂblsd: b@haﬁtﬂiohpldﬂ a0d naal dropd. d@nindrad3el use, the powder
preservativ 00114]n Suj t abl e_cream base can be

JPEY. GOFINRIE & 1064 Chi4E Rg<If ARCBIdInS BHESIAOY BYFHEEE Ly

[00120] Solutions or suspensions for use in a pressurized container, pump, spray,
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be wat er -washabl e, and contain an oil phase, an

emul sifier, and an aqueous phase. The oil phase is
wabk®o/oeslili ed the "internal” phase, which is gepeT/a2098/053883

conprised of petrolatumand a fatty al cohol such as

cetyl or stearyl alcohol. The aqueous phase usually,

a!it(%rﬁgyrggr g{lhzep]%ﬁ§P? ?orrfnlll% ed ?3(90%%9@ eth!ﬂ% %Iﬁ{leoﬂglgtﬁﬁloll r a suitable

gener y con ains a unec

eahtumh‘fa aenti for és;mrsamcﬂninhmh@tor cxteriing blease ofi el aotivecipgredient

Vldedchere(i\f;Jl ta pr%qeﬁ%nt ag EO nt a,ng/ﬁr %ﬁ léltra}cltaﬁl}cﬁ% sor{ngan]tngllaate oleic

are Seni ersi
Swngbﬁmphgﬁﬁmgekﬁicontaln organi c nacronnlecules

i siribute bstantlall uni f orm y. t hy oughou
dlﬂﬁfﬁ o dPERRm GG @Oé}q%@f%l&afﬂ@?el? HE g icronized o 8
GRSt AUNKRE d@ﬁzéw ByGni@dtidn ALY B3 BmicEdtedier a6 168! HOMBhBrometers or
car boxypol yal kglenes Car bopol (r); hydrophlllc
plgqsy R@Iﬁlgles LK sigesgpi mggag‘ﬁéw@)glad:@g]mmunng method known to those
RRIIAXYGE Qﬂfl Nilsig asos%llrmcjéﬁ/raﬂlg‘%y h@lﬁ%@@%’? Q1Y %er&ﬁféal fluid
ponV|nyIaIcoho osi c polyners, 3uc
HyelreoRyiodpy n@eparml@‘s élgh By b@ﬁwmz@@nl, ol oy, drying.

ypro

Dé?%??cellu %se ﬂﬂ%kgﬁ%?§&%%§ﬁ8%£¥%§ﬁ éﬁﬁ&ﬁ%ggnmﬁ%mDrnmybe
sfummlasd torcag‘amamdwdeamw ofdimt Ibtann@qmticalsmimmmlahsg}m‘ad@t herein; a

el at r to form

b boser LST b BhERY SRt el Ly -
asucardec ﬁllamhtoth for giagmthmm bEéhcaldeled,mar betalﬁbyc@@lsldr frgthe form of
H?ent ﬂ ed trltu5 i on, chani caI bitol,

SmAE° 3 Wtf/ ey ww%%*ﬂ%]l ST SeeE e RSy sorbito
COMRDSictREl Su@bRy iieebhRIBEE | ThePRYrmACe AN OmMPbHiad prov1ded herein
rectall%glurethrally, vagi nally, or perivaginally i
tReinhypdintanasel sgpauittagen may fgtissegmmnaise a syislyi fleyor, such as
AR GRS 1cPEMGREAR 3R e RAS LiRE as PRVWHSHDr sALRS% sBGSm.
Creans, p| asters, contraceptl VEes, oi nt nents,
J89123] ons, Thabhasmeasraticad casprasisiopnerovidedrirseis forgenigal administration
fl’R%nl?e’ fortdl gc‘f to &rlm%ﬁﬁpesreleasyb? ?k%dﬂlﬁa ?&@asg QhdI®d; legr@d
ma pro

utactured using conventiona cesses as descr i bed
i sustaiRedyl mdtedn coﬁlftvéle&:tamw@ anidréyrammicd elase. Phar macy,
supr a. [OO%}%&OE%Q& urethral, and vagi na
supp03|tor|es are so %sbodles for insertion into
boai24pri f i des phanﬂna@htu&ﬂ eorsi@lsitidnaprooideld maeiy may be formulated as a

BT Ch RS T, A e BBt Ly Mo TrRge RE o

Qiosdde F6xEn inRIAEHTAE iid @ﬁﬂide)of r&&@@@ﬁtﬁ@mve igfdd@nf(s) is different from
utilized in rectal 05|tor|es i ncl ude

aglnm
VBHiof pranmediptp dasase orm e adpy ?ff Ry thepamayopieo yipdaicd release

R4 de TR Qh i del d%latyg@ peleN I ﬁr}éloﬁﬁedb Qel¥taih &IPS ALL 85 pulsed-,
when fornulated with the pharmacéuti cal conposi tions

proBtelirdd apestasited- aadh frstrfpigetefid arprgaed-igleaser fsleggstric retention
n | i

SEFlypane g aeFhBH GubFofRfl SOBMTITIER Biflp b can e
qucma@dbutng@rva(lctm ebmodifrd m1¢a);e daylioge end metg@dsgkmb?m to those skilled in
tﬁg dn\%ﬁ %{.\tyn%)t( ﬁgﬁtgcy {oeﬂlgtrgl cXﬁt%lPeg S ERE HR%%E | ssmotic controlled

par af’ I'te and yelTow wax, and appropriate
mebeaﬂerdeslcest miobiparticuldic-coatrudlet! lrelgisgl d@ncesl,eem efchhmgetrysins, enteric
aci ds, els such .as al cqhol , .
AR B S Eoney PR ST aERyeP g dpbinations tereof. The
gletﬁ@@:rrate afed agﬁleaﬁgrgthmﬂ@mnlmﬁalbg IﬂrSodﬁfedtHlyafaryV@ th@pigticle sizes and
vehi cl es may be use Rect and vagi nal suppositories
Y REP SRt dop %W‘i‘l%reg ressed nethod or nol di ng.

Tog12sy pi calexiepledds Rddifed 8t Rlinchitd, MAd R BUBPRSIHLYS described
I S
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about 2 to 3 g. [00118] The pharnmaceuti cal

conpositions provided herein may be adm ni stered
wopdwladsni cal |y in the forns of sol utions, SusSPETEB2008(053883

oi ntnments, enul sions, gel-formng solutions, powders

for solutions, gels, ocular inserts, and inplants.

[: ) ' .G 111 p i gad )

%3 3 X0, RAGE RS S, CORRODLL e A S 674533

i HBL 6] DO 7 20,8430 51088643 S1638876; 5T39d,556; 5,639,480; 5,733,566;

P eutd cal,. I i TRY, ) ided | e )
PRI CLk) e SOPER: SR TR Dap P RN oS A 05 087324
105, EISSMIB] & €27, T50N6,248)863,; 6,2p4UAT0; 637 A% ; EA76MI6Z5,419526¢ h6,88),548;
an_aton zer [ el ectrohydrodynanmi cs to produce a
f%}h@%g: @’ld,@@é’sﬁg'bul izer, alone or in conbination wth

a sui tabl e propgl Madtix ConGBIIABRdAeake Devices

tetrafl uoroethane or 1,1,1, 2,3, 3, 3-hept af | uoropr opane.

THRLZ0har nad BiPhampee b 6ATRASHIRES PIRENechhERN e progiicd edease

atﬁ)s%e(%ﬂ‘n BQ}WQ@ f‘abf‘i@dﬁed! lﬁﬁlléfafl’hﬁ;ﬂ( chhtroﬁgcp&feagg deve known to those
conbination with an inert «carrier such as |actose or

phdlsg iothe pit dsee. Eakadavighin “Enaystopediaof ControdadBalg Rewery,” Vol. 2,

t rise a bi oadhesi ve agent,
.@?P%Mgaéw ’s%%g}c;r cycl odextrin. [00120] Sol utions
dO0BT$ pensioors drdoduset, the rhapressgigali @egosg tortsairmeded herein in a
oo BRI o T 8 O R NP T R B i is water
edwdntot, craithle od solethlt pslohers Oihcladiagl kinatitie polghcsy aaltiateally
agent. for dispersing, solubilizing, or extending

FEFUBE PR BT LY FrigF B BN dRPRE B n,

oors| | ant MaserR Rl ENL in fadh®in @odible haedantluds BGhar@Sot limited to,
sorbitan trioleate, oleic acid, or an oligolactic

8Tt chityerne dextrppend REHGEYL GUT 488 SEB HFEK: B4 K&ayh frr dgan gum,

Zﬁﬁr?‘@r&a%ﬂl, RS rdPe B igdREhE@. Suar Shf Exanthah 3th CanliQleroglucan;
elivery by inhalation, such as 50 mcrofreters or

| stgehes.gpch @ dexiginonemehadesirin; hukephilmgollpids.eychods pserih
L e

as spir
ndellilosigs, sfchub dthpleatiljilese (0. metlylctbylpeldpsict (MIKD), ¢arlixgimethyl

pr sl t m panoparti.che j ressur

RERIERAIARC) GuleRs B RRRIIRA MRS et Do BIRA actiose rec),
biellsiber weardCaqrcetildgasorfiarateuS®),icaldose buhadte (CBY, cellulose acetate

i.nsuf fl formul ated o, cgnt ai 0

JRRTHE (CABE B AT, Ay i T B SRh GudERMER I Hbucas,
Shidtcxbprep A eneien cllas®e asdtab tridgel litd@ (HBBICNT)sindreetyihydisya
performance nodifier, such_as |- |eucine, mannitol, or
rralyresdiions GHESY apdyviny] @yrralidoseohainybaloctionahaing! eetats

t et R EMyQkid SRE; PRPRENSHALSolFEREBE aSl Jo?&krlglers of ethacrylic acid or

exci pients include dextran, glucose, maltoSe,

suethacrdic acid(FUDRANGITY ¢ Rehinp S@ncrigy, drcodescatgiay. tealéZe.

T E ' : j ok irele [ I
B e R R
aeletainataidograflhldy bictic sk blyedic agwrobaymansdpdhePeirefrhfidibxybutyric

or.. [S: .Sac [ (# '

s MO GRS tic 28 BB C SRR Ao ARRFIAG! BpAgiL g
Hextyd¢mnthhaylateopehaimetichayiuts tthatnoimeryhay, chyldcolaml(at ed

tp be j mmedjate rel ease or. nodified releas i.ncl.udi.

Bmaf el ihahieti eyt Bhh B oy B Ry df ud
001291 0gr amn@@tHee brabsimerd, thd/piihiribh @dtiF b@AgRitions are formulated
with a non-erodible matrix device. The active ingredient(s) is dissolved or dispersed in an

inert matrix and is released primarily by diffusion through the inert matrix once
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[00124] The pharmaceutical conpositions provided
herein may be fornulated as a nodified rel ease dosage
wo ovoai044331 used herein, the term "nodified rel erSEIB2008/053883
refers to a dosage formin which the rate or place of
rel ease of the active ingredient(s) is different from
t [ e
e B 1105050 R TR, R AL LA g Kt e o
dehigdeol- mso@tﬂeepiaimds suq;]nras Ipo}yg‘égllene $)u]31pmpy|]eni@ polyisoprene,

?pgogs?lgotbiu{yge}l&g{o e}@) aﬁlﬁn aPIg ﬁlg{met€1ac late r?rZ)u aﬁ tﬁacgrlgte
radlceinticd polydﬁﬁa@e pglg?ﬁﬁlghlahiﬁe pfe&tyn&@ﬁuﬁelfr?ﬁahyl rnethacry*ljate
conmpositio ITl1e rel ease e 1orns an e
n@mﬁ ?}Eﬁ inagefots SPPeYMSHar Y e T apdeopivESs
adﬂ@lé@len@ﬂ @criﬂa@\@apdlfh&ﬂ@ Q&glaﬁdride%dpdlﬁnerg kl@tharlir{y,l acetate vinylidene
|

i ncl udi ng, but not mte matri x controll

redfosideestidaric @ad proxlaes: ienomishRG ytdenc tergphipdate érév.l pker
ctlllo?él{y‘%ihﬁ Hlb%&% &Bﬁéﬂemlﬂﬁ dichif %é}%?ylﬁi&vét Eféhe/vinyl acetate/vinyl

| on- exchange resins, entéric coatings, nultilayered
cdephphigeolymics rapd pﬂh@k@@vmylpm@nelscomlme@ oeltyyingk dhimigle,

t (
aaﬁsﬁlgﬁéd ny ghe Rg%@éﬁ%ﬁ%@lg%ﬁ%ﬁn&éregﬁﬁ 146 ng%rﬁt?a}l rLFlQ)%lg Igl;lg(me rﬁ‘%})ers,
gmlgdmttbﬁ&thgmnsm‘ﬂmehe ceabcmawe:opmigm@m lmdtquyhc PpQOERE puch as ethyl
ceﬂ rTlBseed ceilfl)l os¢ ﬁcoegaée 8ros roevll A2 eanﬂ §r(\§@f %8@,%612@% %icﬂglyzed polyvinyl

FéGé’tbﬂeBBﬁkDBlkt@ 538HBinds, @udli aS cafaiiba WidaSmicr@rB44Hlint #ix, and
3,.916, 899; 3,536, 809; 3,598, 123; 4,008, 719; 5,674,533,
sMigecrslss. 5 591, 767; 5,120, 548; 5,073, 543; 5, 639, 476:;
J083] 556; 11ba M30ix48htrolled Fdehsd Bfiem, theROirelQ8lease kinetics can be
S5, 891 474; 5,922, 356; 5,972,891; 5,980,945; 5,993, 855;
6:091‘4(51 @3@r e)gmg)éq Vglzhre polgmq_rfgpegg@logd 11@7 p@g@er viscosity, the'particle
BiR48f RO §®ly§1€12§141/09 Ji% acﬁv%ﬁgpe@l%ﬁtés) 6ch§17a@io ‘J)%e a@w’ellﬁgx%iém(s)
6, 589, 54 358; and 6, 69
CSFUp melpeb/ﬂﬁélaéég@emmp@é@ lp@f@lczeljposm@Sphar rraceut i cal
g@ﬂ?ﬁ?' ti O'Tﬁ?rgﬁ 9%-5«%? 1&1095 oWan ﬁér&g 11{ ﬂn%aﬁ’%d release
0] r I ca ea u

sage form si ng
octmztgecfbﬂrremay b¢ gagaafecwavmct@dsrimvmntt@thbmmed gkihb lagdn¢lnding direct

t(%ﬁ}pre % éi%bl()r Wee% Igea]nI 1\:;112 Er)n f%,lllove(f by %p%%ﬁ{%ﬁid%%-g}%n%laﬁon followed
Wil @ynprekdem) . [ 00127] In one enbodi nent, the ’

phar maceuti cal gopposj.tj.ons i ded hereln in a

nmodi fied rel easé %@3@%@'&‘9&@ PHDEREEd usi ng an
gooi2bl e mahé¢ prarsiedshel coipdBhiohSpromided hersim@l 4 alBtiEied release
erodi bl e, or_ sol uble polyners, |nclud|ng synthetlc

3EGeE manBe Fbieated Wg aB@éIE}?‘F‘i wgtplidyRisrss dgrge, including one-
ABhiB&H sk MR, twd UBBmMBS sggw SAGHRRIICHRMANE QHhASIBENEAMT), and
[ 00128] Material s use |nformng an erodi ble matri x
| prErdiae compsystem GOt 1 garierab dquehglevicghhave At legth twpeamponents: (2)
qﬁé(&{r@% cﬁ%gntglﬂh hléla@tl?ve 19&@&1@1&@? rand aasﬁﬁmeﬁneagiérﬁlembrane with at

kar aya, [ocust  bean gum -~ gum tragacanth,

deast epatshizans pogurhighencensplatgs the cgrem The aernipemmcgblmmearbeine
fﬁ%}lﬁ&g gﬂel{ﬁiﬁ& of \x;'att ? {1}3 %Ore%%%??naas goqﬁ [1471 n%gt of u e SO as to cause

odextrin; I'I'c co suc pectin;

phros phatd l@efsqrusonctmrca@hlﬂmodehmmpomwl nates; pr opyl ene
n |l ul osics

| | t
SRR LT RlaBiop G Pk Meatgro RERR DR p B pisr gEnee
(d‘ﬁ@allyﬁﬂmx yﬂﬂeinlft}tic ag€ite] Wik 10&eatésSCMIE)vingQWEC, for transport of water

hydr oxyet h cel | ul ose (HEC), hydroxypropyl cellul ose
%ﬁﬂg@:}h@ envir nrnent 0 use %to thg core)of the%ewce y8ne ﬁglss o% osmotic agents water-

swellable hydrophilic polymers, which are also referred to as “osmopolymers” and
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cellul ose acetate (CA), cellul ose propionate (CP),
cellul ose butyrate (CB), cellul ose acetate butyrate

WO GAB443CAP, CAT, hydroxypropyl nethyl cell ul oBE€T/1B2008/053883
(HPMO), HPMCP, HPMCAS, hydroxypropyl nethyl cellul ose
acetate trinellitate (HPMCAT), and ethyl hydr oxy

i
pt(l)lpéfljo ‘%%il ch g’#&%%l?g ?Aﬁyyaﬂagﬂl 1§¥1é§104nd qg}? ?lyl%n
auﬂ;daa@hams sughak ydmngnl agmade ;polyolhy &oe y)hdfc(PEQ),di}olyethylene glycol

((%E%ge%?olp? enet ]E{a ¢ B%C Zdhr?%{roxygﬁ lnell?%ﬁ V\célg}gte)iés)ly(acryhc) acid,
nﬁilﬁ((rﬁﬂladffylﬂd’) MM%dmwlnyrp«xrfnadmd @Ve), crslinkk&BVP sy vinyl alcohol

o@&%&m V%];@P?l%m ?]%Qf %ipslg’cﬂop %g%@yg{cywé glrcr)gct)n?ers such as

RRétH 1Eﬁ1e(tha)cr>£13at&1 il @yl ab@tyté JHdropRilid po@m@ﬂfaﬁ&%maﬁmgl Mge PEO

aci d derjvatives, such honmppol yners and 13 3/
dﬁflockﬁpwp%umm&msﬁﬂla%%ca%mw #@ﬂrﬁwﬁw aflbﬂose (HECY. hydroxypropy!

elyb rlﬁlldﬁ)tx?%)ro l%/eltlﬁﬁf e hadse (HﬁIaI'C) carboxymethyl cellulose (CMC)

di net hyl am noet h net hacryl at e,
(atnﬁ|Ch@P¥WF1HinCﬁ]bé@SNCF%ﬁh@@myal%ﬂaée, @hlly@afb@énl gtoin2ognthan gum,
t he pharnmaceuti cal conpositions
gdrﬁgts&g{énr}ﬁgp gé}%\%l}e{h a non-erodi ble matri x device. The
ad09134¢ i ngffbdo‘rbmc(lzss} of esnuitis sgdniseisl ognogdns pliched ¢apaldnof

1H1%1b1%w%tﬁr to aﬁgcq an ﬁ,sar{loetlc)ep%essg%rg gg@&l Cﬁ%% g%&&%% %? {he surroundlng
RGP0 8510 b3BB3ns aclnide) bst ¢ sel.linliet &, Iuair@nﬁwalta Bl as

for use as _.a non-erodi Iermr|x i,ce cl

APERIY™ SHH - g™ FHSIB @urawﬁ@w‘%go hogge. Tium
Rl o RIE okREI8m sRIPALY, oIl PRospRAL, Yb&IORI @fBnate, sodium sulfite, lithium

polfyl sobut .yl ene, . pol gbut adi ene,

[Rytreofay simtchlonid(lang aodivgs Syl yyass rush ey datiose, fructose, glucose,
qm)s%l nRt’d nRAbye hiayhien erafﬁaeieyydrﬁydl GlLBLd, denaldtetdd kylitol;
acryl ate-met hyl nethacrylate copol yners,

ergapiceaselsysugly paseerhicecidlo pogineeid, fumpry ﬁc‘éﬁéﬁp@ apd ragieic acid,
CSQG&?J%F{ §orb1c%E1'ayécW€é&& r&‘ll:ncaa%{d)/ % Fa?mg eRe! t%ﬁﬁlésulfomc acid,

vi ny oride copolyners wt yl acet

wiupgrhic dedeind ¢driaor adé;, uret; hyd mn@uramfdierpoﬁa pyI ene i ononer

hyl ht h
2[%*)%’ ﬁ y e@gr HEL SROL O?dl?ftese{[l'hg)l oYut on, Lrjak%eﬁ My b be ehmaloyed to influence

or oh nr ers ene viny

cdopolayiddrthe adtivy h@n@ﬁant(myh 1tﬂm‘z&ltyaiehséat¢m@{d>m teel doedpelform. For

t%% DYoo o, e Re s B 7y B Phap R i can be e

Ewdwhmeltem&pmrh@tm st ddApM @ hoursREmptHy pro€d he desired
ber s pol ydi met hyl si | oxanes, S|I|cone car bonat e

IR BT 11480 GO HERelcatso (ee@ERjne amount t

CRhihidnQBEdestEd lcWd198 ﬁlef?a%@ltﬁt& rophPRRRWIEANR er ANGtended period of
cross-linked partially hyd rolpyzed pol yvi nyl acetate,

divee- flattlp? casp riOIANNS IngEdidnt(Bds relnaprgib sudiebate to replace the amount of
ThCLQRE Ytk idnt RGteWEKred BtPoxolciddd! yeerides. [00130] In a

Gt
matri x control 1@13 rel ease system the desired rel ease
KOBEXI cs cdhe e meprlse olcludd 2 Widey vasieblogher eicgpitritreand carriers as

g(%lsc%/r{f)%{i hérXqu g%h?eytﬁ% %er%ohﬁ%atpcglo)f Hl% Igg ?(ﬁ%l ér%? Prtogl%te stability or

Sizés o nmer an e ac
i prgresdngent (s), the ratio of the actlve i ngredi ent(s)

V. t he ot. ex CJ in.the

dEREHT « FonBRer e R ming e RAUE meBihE el arious

s e s e

a‘?’alt P Pq%gel 4 vmtqrélasplsu t: WF}@ q» lyaef ?Vag‘?p%t)r are susceptible to

?Je.ﬂ{g%@deteqnw&&lmm @/ch%@ﬂ“ﬂﬁ[ A&SdtOR, subBAs r Gk RMAtH@Rples of
(0]
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by conpression. 2. Gsnotic Controll ed Rel ease Devices

[ 00132] The pharmaceutical conpositions provided
whesogiomsin a nodified rel ease dosage form nayP@OEIB2008/053883

fabricated using an osnotic controlled rel ease devi ce,

i ncl udi ng one- chanber system two-chanber system

. ( .
R R L

| reméircddwol ldosrpoctet(€4), (Cal)uloiel’daccfatemd\lhlosﬁmmittal@Rptohwnate
ce{lwﬁlo%e ﬂltr r ed luqnt ( S%tat‘e rag b%CAaE%)SEKn AR carﬁcnéag%gfa P res nr%ethyl
tdaﬁbaﬁrafeeCA'Eheclﬁaeerncaﬁﬂdne abeltz&e rfﬁmlﬁtafeQCAmraA OinStHyle@ninoacetate,

influx of water tpo the core from an aguyeou

(r% el et Cshlotgoudor G elpkasalagy &é ﬁ}éégléow CA butyl
evthibdd, O §-B1@Ae Bulkdn@tedflat b’c%fa“t'e @ﬁglfoé@&lace{tﬂé) b@ﬁ]gldcﬁn acetate beta
addltlontothe active in (s), the core of

oBYR3P fréaceiaty; steldspydeshiasth %C?fé‘leu%lé@taé%%lg%t hegn gg@nl@ydroxlated

Waikyfdhe Gh QR B G AEE! PRd NS, @E@@pﬁc@eogo[mso PP, gEcvabercmc,
from the "environnent of use into the core of the

deMEEeHPW e HEIMISR P&M%M?Mcé@emls(amtl@rwdg\ﬂm psids$ end poly-

Sl e TR S R SR T o B PSR bR B

dm\}l@geog@lzsl,n polmﬂksmlds ,pOIyatthequolysukfmltee,daot}@thetwkfommdystyrenes,
e R T PRI S PR SRS ST S5 RUEN A8,

m al g| she oXi'de
p[oomsq hyl eSemipesneable n{dAbine N/ ﬂ@rh&pt)&iydf@h@ilg/mwroporous

f:)‘gﬁ:rg} rg%%,) il :hg %)n tg%}gj ! gsx e}/r I%T(aﬂ%rﬁwgﬁﬁg %ltg) %& PIHi are not wetted by the

PRLYOGs R R By hfe%ﬁﬁea(')ﬁ\(@)vateﬁ V4508, | ak Als61dsdd VP Pty Wony 798,119.
al cohol (PVA), PVA/ PVP copol yners, PVA/ PVP copol yners

wiueh hrdraphabicdmt waisbmes P%m%léﬁ mﬁ@braﬁﬁﬁlﬁ)ﬁ}’m??élﬁ’ﬁa@?%eg%
androphodié p@?.%@fssoh a!g)bgnyRQﬁe's' o REH YR EloMARG S lene,

containin ks, sodi'um croscarmel | ose,

d@ﬂﬁgg@éﬁ@ﬁthylﬁw P@Wy@'ylfrFyé}Cl%@qrw@qn@g,@o@qg@ . polysulfones,

AR gop L 358, LR oL O ORLAP g Rl e

cad letessendiyhl woeh,land @ﬁleh%iCE@)iqs sodi um al gi nat e,
b | at di
g@gﬁ;’:@ﬂr Op'ﬂl? aefhgzgry?pﬁbt?sé 2]1 ﬂLF sel%gat %#gble n%rg 2 ou S formed post-

gl yco er ¢1'ass’ o

agetirtesbyi rﬁedhsmmjj enkgserwhilml. achvarapadkemaf alsd lmbﬁohndaign situ by
ent acros

wat er to affect an tic ssur e

e Pirdte o CF el G Cai g a8 o the
affmgensoveNsl dentatidutin M ofROIn hddiidneak!ivery poROH@RBE €ormed during
salts, such as _ magnesi um sul fate, magnesi um chl orj.de,

CRPENERTPLHY. A% NS caé%af RIS RPRbran GoaiRgmof thejtgicjdirglosed in

Pokassi Y. § ¥4 #4%LandBX98230 UM phosphat e, sodi um
carbonate, sodiumsulfite, lithium sulfate, potassium

dAPKAOI e, Thertosdamamtel feaetve 1§gr@@¢1§§8) glgapedzgd the release rate can
ds%th&ﬁ’l%ﬁy n%fn%&ﬁl%@ viaQhHhiRRfess aﬁ tglof tﬂe%@ﬁlg)%gmeable membrane,

nni tol, finose, sucrose.
tthebrhmsision afithe xgpei etndlthe mx.m@a rslz@ @dlpdstlorscufdhe ddivery ports.

Z[ﬁﬁﬁﬁl?' ¢ a%hggha cheg{lg 1 @C?Ill%iSltlng%ran 051%81!& COnﬁréltlel glease dosage

mal ei acid
aformi mag d@thec C(mtprd;;: aq;imktrahumvamodal epeiphidReSeskfilandi h@rem to
ccinic ac taric acid; urea; and

rﬁr%lgtlﬁ@gr THEPEOT. pr‘fcﬁ%ﬁ%q {l¥%ent s of different
diosBl ut i Oh¢ adn@BicEBYtrdIRd-2ETRdsOeEgd rinktdnuRneeared according to

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

Science and Practice of Pharmacy, supra; Santus and Baker, J. Controlled Release 1995,
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how rapidly the active ingredient(s) is initially
delivered fromthe dosage form For exanple,

wapmwphsus sugars, such as Mannogene EZ (SPl  Pher/me2008/053883

Lewes, DE) can be used to provide faster delivery
durlng the first couple of hours to pronptly produce

%SV%»% ot Blh%rﬁg%%éz%n%% %Jlndﬂ%l%%%& ?Uooa%' 695-708;
coh i nua rer € renmal ni ng anou
nedrmi &t al., Uh@omiwﬂedﬁde&seaﬁm g¥, T-Ber apeutic or
| actic effect. qver e eriod.of ti ; )

TRORRY & C oS ofiriis e PRTRRT el ShibSetistns oloy g herein
Sdi€ ﬂ)rl?ura&ti as AMT)&FI%H? ﬁelﬂgseﬁd’m&getfo%f wlﬁd’he:oﬁfphlséﬁ%n asymmetric
i ngredi ent netabolized and excrete 001 e c
rRE(IOLF B5my %WBF Habeagts g g PamTising ﬂaacsifﬁ{f@%feis%%ﬁ(% A pger
Wrtﬂ@éﬁtic@ﬂﬁa@éptaﬁi@@ﬁplaﬁﬁ SBEIES Pat. NoeRBENG® dnldavo 2002/17918.

er or rance of osaeformor to rom)te st abi

oFhe W@é@%@lﬁ&relme 9!@8?;@ Ko pandiegrpsraroarding &Wﬁ@m%ﬂ

thanGRThe %Eﬁ&@s RndBRIANE skiNéd MdRe M@ﬁﬂc@tﬂﬁn cgfe@pc%%lp%ssmn dry
acrylics, vinyls, ethers, polyam des, polyesters

dﬁ@h@ﬁ@@ﬂ@ﬂaémpvafm@@%aﬂmapmaﬁgﬂﬂWaier per neabl e and
bﬁﬁb i nso kﬂ’l inHmbR El))ﬁ?e'np It g@ldcxm[cgl c%%ggltl&ﬁg?\g&egyherein are

are susceptible to bein ered water-1nso
cloemilaed aﬁ&@ccantmbm-rebaasﬁﬂoagecfomssWhmhkqong)rls@mampme@c wwfmbrane

TR0 080 A L BRORRLASRRER 3 8 SR e
Whpinastitheshcematde exodpietor ced ceIIquse acetate (CA

cel l ul ose di ace cel,l Ios t

pr opi onat e, # aMe“até@rHF ?‘ﬁt ullellef‘igi %g%e ]aeé’é‘ieat e
bedusat e ( Wﬁhan@é’ceﬁﬁ@ﬂl borﬁﬁfsb@ﬁﬁﬁtﬁmd@ﬁérel% MBbBifled release
carbamat e, CA succi nate, cell ul ose acet at

tdosaas1foing Bew by EaTsatedaa adnipasyquins m&elé@zdaf@@ase device tygh
%Eﬁﬁ@@ta%ulﬁiﬁl&‘tplo@?%ﬁﬂg @'Pa%ule%r gLiw raﬁ&k b &bk ab@@t 10 um to

met hyl sul fonateée fonat e -t ol uene
SOPHiGameaboah it Lmde phaue . ¥ eiwl Q§§@nt %hoatlélOatneto bepgin diameter.

%%?ﬁl}l}ﬁﬁﬁfcaﬁ?es nﬂ?ﬁo@ magit W% p}ch%fggselztﬁMato tﬁﬁ@%ﬁh&ﬁﬁ%ean

acetate, "triacetate o ocust bean
hydndng attedd dey- Hlyihda@n/ Extylsmosphreniz4EOn, r@E@;coR@@;ﬂon melt-

PE PVP, HE C HPNC,
ol SRR PR s s o o e g v D
alhadzvp@t WharcchBtikac 994, (ahd thrﬂ&cﬁmdaldﬁzfleﬁzﬁtian Bechnology;, Marcel
ﬁ%&%@ﬁiﬁgs thereof, starch, dextran, dextrin,
collagen gel atin, polyal kenes, polyethers,
Pod syl T onesher pAipigithay gudribe ﬁéremﬁﬁ)«iyy&tbwnﬁ&ﬁﬁqth the pharmaceutical

pol yvinyl halides, polyvinyl esters and eth
PP ORRAS élg m grr?aesglyﬁ erefgrRingdheigul tlpfg@g@@]:s The resulting particles

3841 BEH AR Lo sTRIDN BRI cilaRUPRe 8r RYFFORARRILG various film-
m croporous nenbrane, wherein the pores are

sfe’é%ltlﬁ mafealsysuEh by QEriiPoyMersy argtesvicliable, sttt ol lagplymers.
91{7’& é&?ﬁtéﬁgﬁ HEmRHL: @5&88%8 Y ggsﬁeépa e?rh vapor,

In U S Pat.
hydrophoblc but4mﬁa@m&ﬂdthﬂperneable menbrane are

p[li{? ‘ﬁﬂ( le% egﬁ@'g@ﬁ%%g%eﬁﬂ?al '8&’19150%8{585’@&18‘9& WITB $naS YRB 63%ormulated to
d&ﬁmgﬁ@dafdpmﬂ@mnhyNQHE¢mﬂmkyaﬁmyManﬁheHo@mﬁhmamhwaﬁobe

Bl D ding PRoniRe, FRGHTo ey et 461 SHRT P detivery systems.

fﬁﬁgﬁfple@ aﬁ:hmej wmyiot Baltel ®, U@nﬁatelalmli‘ 63,16,080; 61AM, SB35
and_synt Xes 00139 e iver S
i S s h LS sam bl Tk p L 554 B 08Bt 14628030 075:

6,004,534 5,985,307; 5,972,366; 5,900,252; 5,840,674; 5,759,542; and 5,709,874.
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coating by nechanical or laser drilling. Delivery

port(s) may also be fornmed in situ by erosion of a
w@bkag/oef3invat er - sol ubl e material or by rupture BET/EB2008/053883

thinner portion of the nenbrane over an indentation

in the core. In addition, delivery ports may be forned

during coating, RBMOC&$SrIC %SN?FBHENE?R,]ﬂﬁ&@synﬂﬁtr'c

menbr ane coatlngs o'—iﬁ%—ﬁ?pe—drscrusegLrn—'U S. Pat.
NO81485, 612 T05Eomapvainds & PBadROcutcdB1403ptabieddriottiles aamhentackaged
e s B OB el PRGN bt p R Ggionny
&mdep}txbldlﬁhtzytl@fthdrhﬁ" pﬁcﬁzﬁﬁeﬁ&i&ﬂ’éﬁﬁﬁh&h lieisbd fdrercatniche prevention or

osition of the core, and the n size, an

SETOTGHD BForEigE e PO OREE i DA GRO et and & lbel tht
ﬂﬁ&&ﬂ@s&ﬁéﬂtb&@iﬂlﬁé@ﬁ@&sﬂhhﬂn%%@uticﬁ]llyaibc@}ﬁﬂﬂé H&ivative thereof 1s used for
control |l ed-rel ease dosage formmay further conpri

AEFATRSNH MR Ve RS ﬁmebwaqw%f@% PERPIS S&@p@é@ of (68d r?fépf@r ppediated
tPscaRiOnot € performance or processing of the

formul ati on. [00142J The osnotic controll ed-rel ease

d88kgé f or dBe edtiplepel praifisfuseipaEidod bireig corain packaging materials.
o} ety R P D5 p B g RV BUE e RN oS o those
beaklﬂlméle@ft Bearcrady.S. Byt dps. Sa3261987.th2Bak end 5,033,252.

% ggl}ag%{%%g Ceal 19 as%ng%at\é@aél%?n%? % ;fj’are nBrhrmted to, blister
Qe Wmfubaﬂ dlhbﬁduﬁﬁmpsabag%’hmlmmaﬁ@l@psyna@es 696708 any

Verma. et al tro Rel ase 2002, .79, 7-27).. .. .

[R3esE Mo SR B ﬁgmr@u B S e innistradion

COTPRSthichO NS witleQiviag 8 elfdaRt Rlidhs o@ER cHbAl Eﬂﬁ-ﬂdﬁbﬁﬁcoﬁkﬁ)oé\wﬂhs provided

control | ed-rel ease dosage form which conprises an
£cPiemplatedt i ¢ menbrane that coats a core

conprising the active |nored|ent(s and ot her

phar maceut fdal | EVALUZKICRY QFLE IVITYQE T 2

Noo159) 612, GhOcaRrd aMbhahf %tﬂﬂt?:b%the cEEﬂlgoM pr0V1ded hereln can be

control | ed-rel ease dosage forns_ can be prepared

seangraRg ol &pewbiesine ol sube artd ExerMay gisghods are
iﬂ%@é’m‘)e& th Itjg' ‘P§1§hc§h’6ﬂ N@sd U'SQO(W]@ 88892, an'dmﬁd M'S/r(})g4§§86 e\Qﬁlch are

conpression, dry granulation, wet granulation, and
digprpayated hgelnéw heferengen M%Fmph%@SQYafphd@mngr@ﬁR9 atlﬁ@omst

R
ARG e BouERRERI AR R AR RIS Resay. tn corain
wimi bolincotspthe @ vamg wetvosliic used idortbn@sayt hat coats a core

conpri si ng ' i edlent ydr oxyl et hyl

ceIIulose,(gﬂg)gﬁﬁgyﬁmﬁﬁ%'ﬂ%é@ﬁ?#@g accept abl e

e[lml'spi] ent s CaBiunMusbkdyl ipALIPR/Blcastatidcodidrmides thhRedosag @ ECK induced
L ces 0145] arnpce tlcal onposi tions

p°ra "yEQ é?“&“ﬁn Eﬁﬁgqﬂ% s fhaf gaklg o %Sé%fﬁ@q‘ﬂﬂ%cr?%?

hecdpar Ccat)qtﬂp aSIBCM bitel sP@fell bC2H, AR LHREIT Bl @éhr bet@DADRiCk wall

devi ce, rises a nultlpI|C|ty of partlcles
gtoaviel @éte (Qfelrﬁé #ﬁgi%%f)) Qng 8T PIPTHP B5tRafoills anecerel g tissle culture

QQ%EtoﬁathauﬂHlé% ©6, Mg @ 2Pt 2. 5 mMm or from about
915gmto mmin diameter. Such multiparticul ates

& nmaddVasly bufics apgd dreloading Kffwararenaws dresk pach digeithe assay is
edl?foﬁﬁéd’ 5 ﬂ%luﬁgll g grepﬁjed Q&grcﬁr?gyto gﬁ@f&ﬁ&v@ﬁ? gﬂ}tocol. 20 ml 10XHBSS
Izat1o n, nmelt-

trusion S heron er - conpact
dbrvgezgen/ﬁigbcoam d0dsy0¥priayt cHEHERES éﬂegnla HoT8&s,. 1 7$ed stefiterdeionized
eqp lhel’l aMJ MOI ga Ir)}o gn%lcla (§1grnaq’l87(9r ) Wsolved in 2 ml 1 M NaOH (Fisher

S318) to solution and pH to 7.4. This wash buffer contains 1XHBSS, 20 mM HEPES and

2.5 mM probenecid. For one 96-well plate, dye loading buffer is prepared as following: 11
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Del i very; Marcel Dekker: 1994; and Pharnmaceuti cal
Pel | eti zati on Technol ogy; Marcel Dekker: 1989.

WO 00246431t her exci pients as descri bed herei n PeWyIE808/053883

bl ended with the pharmaceutical conpositions to aid

in processing and formng the nmultiparticul ates. The
resul tin i &l e nay..t hensel ves const i t he

A b APrER! Al GRon TR AP PE RSP 8y Wl for2 mu
fHLhe (K10lc0d 1mOPOBs @11 42025 | niiadbe)as22611120%d tureik Y7 Molecular
wat er - swel | abl e, and water-sol ubl e polyners. The

RiPkas PAPYINRY at es can be further processed as a

cappssl e or caid abldalied With Ry QESEHg ek }éﬁﬁd/c_o[ QQM47]1 The

pharmaceuti cal conpositions provided herein nmay al so

be fornul at eyerase wheh tuffegywite tXHBS Y HERES jat igoay tempey atyee,
receptor, er : of the subject to

be treat eg', Pr?é]%‘fe{?a@{ﬁgaﬁlf?%é%%ﬁgp 1)r{)eseal ed

eryt hrocyt 8- Aspamag cahtre bedis-dod s@sh deh il depywash Sufaper well x 1

Exanpl es i nc ut are. not limted to, U S. Pat.
NosTmG, 316?‘6‘&%??@,@711? g@%@ggﬁﬂ?é ;Wetlls, 253, 872
6, 139, 865: 561L3hienf 8ol 2PmA5ks 6, 071, 495 6, 060, 082:

6, 048, 736; 6, 039, 975; 6, 004, 534; 5,985, 307;
5,972, 366; tpAgEetclemingduden, 674; 5, 759, 542; and

5, 709, 874. ; / /053883 4.3.1
ARTI GLES o SAOERCHAE (00 14T P  EoRpounds or

phar maceut 8cadld yooadceph bixfe peewtlvat i ves can be
packaged s articles of manufacture containing
packagi ng %&W%ﬂ%%%@hﬁ%@ﬁ%% phar naceutical | y

accept abl e glefdmafihv&ithreeRbr Peosthelad herein, which
is used for treatnment, prevention or anelioration of

dARIY ror &0 sphprogineornoynd i DAMSekcrprepard age dilypd ip DMSO to 1
ane. %dnﬂ}%ﬁﬁdstal?@&ﬂutédqg hGat Gotrek %aﬁg‘@p&ﬁ@@ﬁé&%ugéns containing

pharmaceutically acceptabl e derivative thereof Is used
fsome finplecaneratrationmf &M i( Bh). drorapreahilsoarateistonh inodupbeate wells for each

TR ST AT RS eReenc PR e o CL3FAZRErg win v
duoififeni Appemiesginmgnneit 6 ligdng is adeetoagtngelirald @ isadnglyfairusing

i,n packagi har naceuti cal roducts. are wel l
RIS P VTR K2ty Ry TG 6f aifigortit ALy For GaCly Limpquad.
Pat ent Nos. 5, 323,907, 5, 052,558 and 5, 033, 252.
Exanpl es oft.SphaMfAdEQDS O TREAKMENG AND AHENENTION

Ib[(@{i H’égg’ ?3%%6%5% eﬂ Qotg {glireél.sf %r&oi\ﬁltcbigd he%%ai% é}eer{rlﬁtlé(?cg %(rsmodulating an
caotitigi (lif’EG(SR9 &yé‘ﬁtm@@&pntbﬂﬁtgltl@&ec@m V\a'tln’)a cop@okr;igcbrmgmposition

terial i tabl . | ect f. | ati .
R Gttt ols i Smbi AR Pt ol R Pt R oy e
adctigy ofaf CRDFdtpt@t By staingttherecepigrau thtscoatddund or composition

corrpgsi tions provided herein are contenplated. 4.4
BVA! GW-OF THE ACTIVITY OF THE COVPOUNDS [ 00150]

T0e1%6FRO ant @ inod@fchisVpbVided hdrfIf aARRRIHI ds: tREMYEned
herein can be denonstrated by nethods known to one of

JKpYentign, of #aclipration ok epATaRaFe ARedseroy candtiongaseeiptsd avith"CR9

' &t%gi RAuAS. bubRAAMMHBISRBIAART bvel dispase, includi
%%%%6492 6, \%ﬁlﬁgh “ar e 191|1 r?cor por at egﬁj’ﬁer ei nlS%%/_Se’ m‘c Heame
rebbr’edisease Arl Weanplearitiasdiy diserse ded etherifainmgt QORgInal
aiﬂheﬁ%gﬁo%f including celiac sprue and gluten-sensitive enteropathy; primary sclerosing

cholangitis; HIV; as well as various cancers, including, prostate cancer, leukemia, and small

intestinal melanoma.
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activity of the conpounds provided herein is CCR9
FLI PR/ Fl exStation Assay. In certain enbodi nents, the
wo edbowisnyg protocol is used for the assay: CCRBCT/IB2008/053883
FLI PR/ Fl exStati on Assay Protocol [00151] Cal ci um assay
in FLI PR/ Fl exStation determ nes inhibitors of TECK

i nduced cal ci ugrgqobémeAof[d THERXPY Wﬁ'ﬂPA%‘iﬂdéND

that stably over exp T
CCR9- Fl p- CHO cel | s A CIVE AGENE™ 000 cel | s/wel | in

d081¥hr botfhommpluadkprowtdd he%n wey be pdrainstef@raithmesole active
fﬁ?lgrgg)lelgp ang mq)al¥a,t18£ LWth o%h%r 8 §1V§ %r@re e!tn:;]ss gﬁ);eéégtr %Vmgri@e%s that

sue CU ure i'ncubator a
Mayhleeurssd in] ddGiboR2tionNkith tliawbﬁlpbumlﬂ grodided haami ingudzUfut ee not limited

are prepared fresh each tine t a erfo d.

TR <o B gt Sk gt g T R el g yon or
PIoBipe6ds kndon ) mbduXBERY rédeivi 4dti0BE nléﬁnﬁﬁ& of such compounds

#14065 056), 4 M 1 M HEPES (Sigm H3784 174

sinelrdq, Buteed o lizuigd tQ/\ﬁ’t“é‘fStaUt“ﬁ‘éfFoﬁ%F@St?ﬁ@BiS -PIHEneeioyl receptor

(11%%3@015 8%12?1') hﬂé nﬁlﬁglﬁid? (} 51{{11&10111?_@14 s, br Ef%lalf'l]%&s leukotriene
delﬁﬂBL&C@XHB@SbItQZ@aM\AnHE@E@mmry @mpowtdspr obeneci d.

TRV oui AP b Y R e Tish R BRUEH citer by

ndepanats droinistretion ef4hd acﬁhumglfbﬁmhmms thﬁlpatlemtt Dldmrr]ne(form of combination

d f 2 t of I I
A S P L e
(Medaegishar  Probes P3000MP). [00153] Cells are |oaded

th d di tg th t | bel 1. P
%QW%? { oft IR AXEfse) %@;@R?%?ﬁr%%@p 4f e Sompounds

Rir8RaddEnct @R AitR Sn OB hEE of KRR réMefliBhidd cotpofsRiah@btionally one or
culture nedia and wash with 100 | wash buffer per well

xmare furtheppleprmelegicille agtyadnbspnpesiis egntengplegdherepl | 5.
[@?H’W}at e af 1§ﬁr¥aefs%0d$ﬁ)at merﬁ'htegﬁn% Q?talﬁ%megc"i’ﬁ)ﬁoﬂ Qfﬁlda!c&gnpanymg

h 100 fer per well x
Adampogare mygedlh il ustftie, qadrraseit fo 1@ takancw bant@tlms UBGIOhﬁ @¢0pe of the

38@%}?&%@ Vk%liouts a%§%%4ﬁ%tggon ctapod: E(k/glad?sclois:éde%rﬁ)a e %% valll be

chipbarttdo th(bseDMﬂ@dtlm thk artnMJchdwp@S nds mdéicﬁi:ndna tlmrzludlmg w1th0ut
er i es .di

R oSE rel iR i S PR R e PRt by iy intermediates,

Csymhesemcfsﬂxanaeloheatdad nhgthadkl pt 152 gk @ided heid, @fay ®a@tade without
Ip%%{n%# ‘%tt d@%;-éné:\g%% R\%g S¥St rrgeggns‘:sll %Egusgqaa?lggslege%re%ged herein

adi@ﬂle&pglfate@)sylréfg@ﬂ@ is added to each well. Data is
anal yzed using XLfit3 software to calculate |1C50

val ue of ant a&onl si activity for each conpound. 4.5
METHODS OFE AND PREVENTI ON

[00161] Certain embodiments of the claimed subject matter are illustrated by the

following non-limiting examples.
Example 1: Preparation of N-[4-Fluoro-2,6-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-(4-

fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (7)
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[00155] In certain enbodinents, provided herein are

nmet hods for nodul ating an activity of CCRO receptor
whygoooomtsact i ng the receptor with a conpound orPCT/IB2008/053883

conposition provided herein. In one enbodi nent,

provi ded herein are nethods for antagoni zi ng an

action of CCRO receptor by contacting the recgeptor

with a conpound or conposition provided h in.

[00156] In other enbodiments, provided hgr are

nmet hods for { at ment, 1pPHeeeRTti on, or anelioration of

one or nore di'seazas orzggpdgtlenaDassocP Wed with

CCRO receptor activity, incl gsl but /not limted to

i nfl ammat ory bowel disease, cinefuding Csohf®S™di sease

and ul cerative colitis, celiac disease and other forns

of intestinal inflammtion, including celiac sprue

and gl uten-sensitive enteropathy; primary sclerosing

cholangitis; H'V; as well as various cancers,

i ncluding, prostate cancer, |eukem a, and snal

i nt es¥%nal nel anoma. 36 WOY2009/ 044311 I

Pﬁﬂ%/ 0588830 4 5. 1 | NATI QN AJdHERAPY WT

SE ACTI VETAGENT [ 0015 he conmpounds provi ded
herein may be adm ni stered ,as the sol e active 3
i ngredient or in conbination with other active
ingredients. Qther active ingredients that nmay be
used in conbination with the conmpounds provi ded hereln
I NGLHAS R ar € not I| Wted to, conpounds known to
t r eatenlRiSEASES aSSOCI d wi th CORZEéeept or
rm;s;lruuz(ara)g,@psmrp,mo@@rrpoun known t @) modul at @-cE@RR9 S
receptor activity. Exanpl of such cgmpounds F
include, but are not limited to antihi gt adn nes, 5
corticosteroids, (32-agonists, steroid receptor
nodul at ors, anticholinergi c conmpounds,
i mmunonodul ators, bronchdilLators, |eukotriene
nodi fiers, COX-2 inhi bi § and anti-infl ammat or
conpounds. [00158] Adym tration of the activeg
i myweek ent conblnatloﬁ may take pl ae@-€ither hys

sepg&a%% .aggi ni stratiol of th actkM@Hlngredl ato
L R@td ent or in thelfdtmiofnconbination cfis
whi'ch a plurality of> adt i i ngredi ents are pres nt

one pharmaceutical preparation. [00159] It will°
appreciated that every sugtabl e conbination of the7
gfounds dﬂ@ovided herein wi th one _or nore of the
Arddiesorhsapsy nawaﬂumeaﬁ&rqaybwetw) mor e

ety 4 QdtioRRARBG DS @&hﬁﬁh& eaeciucmo hs 92178 mmol) in
contenplated her ei n. dﬂl |§Mungers "ood that)the

BrhierempiarreLa mlédwwsiérq Ryrrd@ﬁ (%t WA MAe eDhpaRs) #g 4-fluorobenzene-
e@gﬁhﬁ%hﬁahﬁe RIEL: y12'7b'n&&ﬁ61? aArtaresmﬁ@%V%?gh@ Qttro%rﬁ téaﬁperamre the

as |imtations upon the scope
rrgactien was/aqunolr@sl by ddiges obandeans dwﬁrpdé@mcoawi (&) ntlhéN) and then

%{z?&‘ﬁ%t@é@ﬂhﬁ e gﬁﬁ%l%(%% be Tﬁ@(ﬁ%%ﬁ%lglg%\% Sdtmbined, washed

ed Int anges a |ons
i sucdesmivah;ngm twhaeutnd dquoeus adtucuedtshdism hiﬁrmlhtngdrted otvhenagnesmm

struc ture ubstitue deri
b rlr e UGG R IR PR e SRS s wesurited
(lfy dh&&napcrgwphgied shien gelmutﬂfrgwnthetﬂymd@tam/hdx@m (1:6). Recrystallization
from hexanes/ethyl acetate gave the title product as white crystals (2.54 g).
I1. 1-Bromo-2,4-dimethyl-3-nitrobenzene (2)

38



departing fromthe spirit and scope thereof. U S.
patents and publications referenced herein are

wo p@onpoiat ed by reference. 5. EXAMPLES [ 00161bCTEB2068/053883
enbodi nents of the clained subject nmatter are
illustrated by the followi ng non-limting exanples.

N aeTieh o6 I BRGREERy P B mia 0.0 Bilympesgtc vid
((40 ufll) was lac{hhé mybmmbﬁlmmanmd@glztﬁ g);ﬁﬁgnm;l]zla glgg ikr%(ggig@,l 2 mmol).
ria)nh?_@ }%&rﬁ%v éeax%a% 98%%&% e@x@g‘? &30 %/roorgilgtﬁmperature
Sfold ct)lﬁnmnﬂ‘m rbiﬁBdeHZderE@duc&t@absu&O TﬁeTéﬁﬁl:NlB%famdue was
Nﬁ@%ﬁd iny e&l@/i ﬁ%etat c{ xyas&%mt]@ ac@egljs spw?%ﬂﬁ%)i%m t(l?% cmg&g dried

1838r ﬁaé\ﬁe&hm@u@atte Cﬁlgﬂéd’\b]ﬂd cohﬁ%ntrEteér ufded ﬁ@ﬁcedﬁaresﬁlrg TAJ crude
tduene, 0 C O S NaCOH

Arpidyazyas pugfied '?SbCWn‘FIP%falPJFYS‘)nPﬂT@@é tg Ylelé\rhmtlée prorlp% gs owhite

SOQdE64ﬁg)7 1. Methyl
3-(4-fl uorophenyl sul f onam do) t hi ophene- 2- car boxyl at e

(11; 39romoshb-dithehylahilive (y |

R Sy T
Zﬁmdl) nirbe Yeactivd mdixfuranersdivetad et C open to room atmosphere for 1 day,
allowed to cool to room temperature and filtered to remove solids that had formed. The
filtrate was basified by addition on aqueous sodium hydroxide (2N) and then extracted with
cthyl acetate (4 x 30 mL). The organic layers were combined, dried over magnesium
sulfate, filtered, and concentrated under reduced pressure to give the title compound as a
yellow oil (0.75 g).
IV. 2,6-Dimethyl-3-(pyrrolidin-1-yl)aniline (4)
To a solution of 3 (0.75 g; 3.75 mmol) in toluene (10 mL) were added pyrrolidine (0.38 mL;
4.5 mmol) and sodium fert-butoxide (0.72 g; 7.5 mmol) sequentially. The reaction mixture
was deoxygenated by placing under vacuum and then purging with a dry nitrogen
atmosphere (3 times), stirred at room temperature for 30 minutes and then
bis(dibenzylidencacetone)palladium(0) (34 mg; 0.037 mmol) and (£)-BINAP (93 mg; 0.15
mmol) were added sequentially. The reaction mixture was deoxygenated as before (3
times) and then heated at 100°C for 16 hours under a nitrogen atmosphere. After cooling to
room temperature, the reaction mixture was quenched with water (15 mL) and extracted
with cthyl acetate (2 x 15 mL). The aqueous layer was separated and basified to pH 9 by
addition of aqueous sodium hydroxide (2N) and then extracted with ethyl acetate (2 x 15
mL). All ethyl acetate layers were combined, dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. The resulting crude product was purified by column
chromatography on silica gel, eluting with ethyl acetate/hexanes (1:8) to give the title
compound as a yellow oil (0.49 g).
V. 4-Fluoro-2,6-dimethyl-3-(pyrrolidin-1-yl)aniline (5)
To a cooled (0°C) solution of 4 (0.49 g; 2.57 mmol) in dichloroethane (3.9 mL) was added
1-fluoro-2,4,6-trimethylpyridinium trifluoromethanesulfonate (1.12 g; 3.86 mmol) in small

portions. After stirring at room temperature overnight, the reaction mixture was diluted
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1-sul fonyl chloride (2.47 g; 12.72 mmol ). After

stirring overnight at roomtenperature, the reaction
wor®gusnched by additi on of aqueous hydrochl oPCT/IE0084053883

(40 mL; 2N) and then extracted w th dichloronethane

(2 x 30 nL). The organi c phases were conbi ned, washed

SHEESRRLAL 0 A SRVERT P AT s

ang conrogntd am@dreldmbdrpressadu eebthpresslsug esidihwacpuidied by column

;ﬁ%gqirﬁqaﬁggr%ﬁ%ﬁ%u{l%g L& I%t%%ét\%llﬁhaenggﬁ 9 CE‘?&%W%?X%HGSSgII‘Ldlen% ((g’/e 10%) to
F@ee"tylshﬂda priodadt agmhgf%mﬂmk@mesg) et hyl acetate gave the

s DAL R
: dllﬁlfreg%mfmlumeﬁmms&%oxmae @m ution of

yl-z ni trobenzene

th § poolddAdamplution ol (1@419@”9%0 m&olhlad@laene 3 as ded
Nh{%{e&%ﬁﬁ&ﬁﬁﬁxﬂ I«m;ﬁm{ 187 Ginghl; B%) QoWiyRha sydifgk | AR5 sﬁﬁfﬁ% the

. The reaction m xtufe was heated at
frewlsn dnygre aap‘iCofA)é d0 panusesaind then pbreamt temprsatitepiel hawdl (131 mg;
I
e L R T D
almirsveaé ired av\/ll WiCageaehs B&traarcaomdnm|Wﬁmcmlcchtobo<vratt®nperature,
Cg.lﬁ qlﬁii w1t eoﬁ%%scfrocn] Ellé leaf r?()e gléh%lg "%ﬁtm%&r] %)a gn additional 20
rremudsl e mma tm;rdraftmred Aiqyeoﬁ:lh Bzmifattefb godaih picarbosatt ivagadgied to the

R AN R LA o RS TR G GRS P D)

("ﬂheQ)lgﬁuc léye'ﬁgwmbﬂlbined Aeied beer dlghes(ubBsuMale, ARG cAAB@Eoncentrated
iron (0.98 g; 17.56 mmpl). The reaction_m xture was

Heergaduged pEEsuEp ehhcresuiipg l‘ﬁ“éﬁ REPSBH a8 Prighiedbypg{pmn
adhlr&ﬂwgrmy%% hca olf 90 V@lmoaﬁﬂta%tae/ﬁa&n& 41 7B EEdwe@ by
remove solids or med l'trate was
bagy$talientioy fraabnhﬂqr@ﬁw@/ﬁe@e}@ﬁet@ lgsveéwﬂéﬂﬁmw&@sdevetlm)whd (101
alﬂ then extracted with ethyl acetate (4 x 30 niL).

Theé organic | ayers were conbined, dried over magnesi um
sYlllfJéH[é-Fltiurb-tZGﬁ -aigh etlgyl 3-(@ynobidin: byBphanyl &k (4r educed

(5 By hoPHaSd iabbens - SRR, B fim GO0 T e

(Ba §Edmtﬁ)n$)65 (99. @)mgp(ﬁ 2 .'ﬂm(l(ﬂ) R5maghanal (55nIl:DTmis)addeRd dgoéaune s&lium

S s AR DAL, 78 (e asromR ey

siegatR it 8hth ¥ind [LBghiliRAGS oM the ﬁﬁlwcﬁnpomsam@nw%ﬁm @d 0 mg).
H%f‘stsl aci n under vacuum and then ing wt

&@%«ﬁra P%%lﬁhé\‘[%%t‘@dt(w&) 11,, é@u@tedr(%ﬁ%) oz 12
tenperature for 30 m nutes and then
%Mlﬁ%?%hh&%ﬁ%@ﬁ%%)&@Z' @&’ihié@i(ﬁ% @?%Fgm-pyﬂﬁ?enyl] -3-(4-
squmephqnalswonmmémrﬂ@anhqn@ﬂ mrhomdmgdlawiﬁgéﬁat ed as
before (3 tinmes) and then heated at 100C for 16 hours
under a nitrogen atnosphere. After cooling to room
tenperature, the reaction mxture was quenched with
water (15 nL) and extracted wth ethyl acetate (2 x
15 mL). The aqueous | ayer was separated and basified
to pH 9 by addition of agueous sodi um hydroxi de (2N)
and then extracted with ethyl acetate (2 x 15
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m). Al ethyl acetate |ayers were conbined, dried

over magnesium sul fate, filtered, and concentrated
wan@end4setduced pressure. The resulting crude pPOTIEA08/053883

was purified by colum chronmatography on silica gel,

eluting with ethyl acetate/ hexanes (1:8) to give the

tithg conpound as a yellow @yl (0.49 g). V.

4F or 0- 2, 6-di net hyl - 3- (pyr lenlyl anlllne(S)
cooled (00 NSHl wt i on o(O 49 g; 29?7 %l ) in
|c Io@t hane ENRTL)  was d@] 2) AI(CHs)s, 0°C to RT
i

1-fluoro-2,4,6-trimethyl pyridn 3)1,110°C

triflsuoronmet hanesul fonate (1.42 g; 3.86 mml) in snall

portions. After stirring at roomtenperature

overni ght, the reaction mxture was diluted 39 WO

2009/ 044311 PCT/ 1 B2008/ 053883 with ethyl

aceta e/ hexanes (1:10) and filtered_ through a short
eI colum. The filtrate @(concent r at ed

educed pressyrge and the cgg ting residue was

purl flei ed by colum t ogr aphynaon si | i ca gel,
%rw t@n et hyl “acet at e/@;ﬁes gr ent (O%
10 t0|vethetitle products a brovvn oi |
(0 1@ cl

N[ 4- FIHoro 2 6- di et hyl - 3- (pyrrolidjn-1-yl)phenyl]-3-
(4- fluorophenyl sul f onam do)t hi ophene- 2- car boxam de

(16}-Chdora- %@ dineethyleipysuilidin-biyDehilise (1204 ng; 0. 50 mmol )
i toluene ) saded tr [ um n 0. 83

rio a ﬁ_OI 1on of 4 ofgl%l 81%\8 %8 1n\e}ce§onsltr1r (%Q%lﬁ&gats e?&g]t]\ﬁr ring
tdme)rosueﬁmmmomt))gt Bl rZé nmﬁolD(Tlfe@eacﬂ@n mixut ess ativekdtdo econat

room t enper at yr e r hour, 1 (131 : 0..42 .nmol
PR P End B (eSOt s Feip o Bidep R g e The
r@wmﬁgeam@re?&as fd%scﬁl@fd i3 etH?Dbk{eﬁltead'hd wadedd vaith d&0Gnd saturated
overni g e reacti on m xXxture e room
tAgHFRP aedipma ¢ OH%aE%WWE“%&%&@eh la%g ﬁ{l@?qnee%@re& under

(r2&ucBd preddie. A childe ‘%ésﬁﬁe s péﬁﬁe@%'cBluQﬁ‘ladhr(%QatogﬁﬂPHtoﬁ%lhca gel,

at room terrper ature. C%UGOUS saturated sodi um

biletinehoheatiey| wesdatelberancst(d:3p tpevicld drditicdrodurtas grlight yown oil (1.0 g).
) d X{. h et hyl

gg{#i O%%Sg&nﬁ?gﬁ%dﬁ?gh%pg%% gﬁ?ge?gr]\g {A“/er e conbi ned,

diuoedplwmsumgmidommmmd&@rboxmi@ @d) and

o dgo%tled%g@ tsol\}\lggne &f 12 e@l’lg %d% RE %ﬁ‘ﬁ?olf n)nm to e%e :(é?ﬁiz %ifed

Ofnrrﬁthlylahmmglﬁh (0.88 ImiLl; hg6 winhdi; Bﬂ htylhexamzei ﬂb‘&Vyhea(@mmge. After stirring
( st al | | n from .

i GhotgrniHesames frdOaoud i oo fbemaratr 30 minues. 1
y(ellmgw) 39 hingbl (W43 Iadd€ih.ond/pdrtion. Stirring was continued at room temperature

Fl net hy| - 3- lid 1- l]-3-
&f FW%%@%H@H@F gﬁ@ﬁ%}.ﬁ%y(vg#%%ﬁéh'élnozcegi?%%%rf hggcaction

slﬁ&mﬂérw&@édolema roBal t@m%@ﬂatd&d gﬁbn@ﬁedawlwﬁlu@omyd&c@omla (20 mL;

i n_nmet hanol (3 was ad aqueous sodi um hydroxi d

(N )eawhettﬂlbl@dm othyd aqe@m |\if he orpanic lag pyas rengiaiadiang waglhed with
f\{rﬂ&e HrlédrbV%r Qﬁéﬁesﬂncflesluﬁ&@tfﬁ{éﬁedbﬁ;drboﬁ%trh%@ Btk Ye%iﬁéjedtp%ssure

yield the title conmpound as a yellow solid (85.0
NVHpgesmgterule pRaluet v(aﬁpzylﬁed\/@acsﬂhnemcl(rmmgraphymﬂm gel eluting

CPUEL LIS 0338 e ARG O ORERLL v
(séHd {18uoglopheny| sul f onam do) t hi ophene- 2- car boxami de,
SI?P ' m-éPHOE’O-&,%f"aimethyl-3-(pyrrolidin-1-yl)phenyl] -3-(4-

fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (14)
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40 WO 2009/ 044311 PCT/ 1 B2008/ 053883 NHZ NHZ NCS 1)

toluene, 0 C N CH3CN, RT N2) AI(CH3)3, 0 Cto RT d
wW@2002/044810 C 4 12 F F 0'S NaO H(aq) O ~S NH PENEB2008/053883

CH3CN N6> SI NNSI HN 0 C O0C 13 14 1.

4-Chl oro-2,6-di nethyl -3-(pyrrolidin-1-yl)aniline (12)

0P IMAES L B 50T A BEEAAN IS i

fo)xide'(lh é4 nﬂaﬁtliSﬁ)mnm'l,)(l U0dNyvarsd \satblr(ﬁ ad)atlThe ecatonitrile was

rﬁlglg ed un ﬁr 1‘8 C @ %rg%hre ang%henl}ga%tl n ]I’II%X l?]l‘a \\/V%%hoz 1 1N \E/l\glsy ice/ gcetone
Cbaﬂﬁ@id\lﬁii)hﬂﬂe(etohyéld aeeitlatcempaithd was held ymnldvhsomat(e(v mgnd

t ur at ed e sodi chloride jed qve .
ﬁ@@ﬁ%é@?‘i}’iﬂ D (e, MppRd Yl S et E e 08 09
reduced pressure. The crude residue was purified by

aMPle $NPRPREDI APRY, 6%10%121@&11%& 1-3- @ EHoliB- 1W 1 1]-3-(4-
eth I gcet aF&; hexanes[ 1:3 yi el d t lg: tllt| ewpy)r)%hedly] (
gguogophegmsude@)ﬂmellen@ 9arbox|apn1de, sodium salt (20)

N- - Chl or o- 2, 6- dé,met hyl - 3o pyrrol i din-1- yik) phenyl ] n3-

| ussopheny f onam t hiQpheagra- C xam d
To ) 180, Q0| € OC) so i on Ofwrk-c( 0. 1 0. 2
in tol uene”® was added trine hyIaIu um

(0. 58 m_ 1.16 mqeol 2M mb hexanes) sl ow yeavi a 16b
syringe. After stirring the reaction m xture at 0C
for 10 m nutes and ther|14 at roomtenperature for 30

M NYbRSa), dendrQad®, 9; 0.39 mol) was added §n Ohe

port PPt RTStirring was nti nued atN®oqgm t enger at ure
for2a@rpruriscand t hen thenNreacti oA Rt ure was| heat ed
at 11fe"Bverni ght. The reaction mnixture was cooled to
room tenperature, quenched w th aqueous hydrochloric
acid (20 nL; 2N), and then diluted with ethyl

acetate. The organic |ayer was separated and washed
with water, dried ove gnesium sul fate, filtered,
and concentr at ed undgr@guced pressure. The, ulting
cr ugewproacduct was pursfied by colmmq)chrormbﬁgraphy on

si I} g@ug8lcworel Ut Ng th ethyl asghate/he (1:

to gi Veothe title carpol obt ai ned as‘@n K fb
off-white solid (7 ? l. o

N- [ 4- Chl or 0- 2, 6-di net hyl - 3- (pyrrolidin-1-yl)phényl]- 3-
(4_ 19 20
L. 2-Bromo-1,3-dimethyl-4-nitrobenzene (15a)

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

I1. 3-Bromo-2,4-dimethylaniline (16a)

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

hydroxide (IN), dried over magnesium sulfate, filtered, and concentrated under reduced
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f I uor ophenyl sul f onam do) t hi ophene- 2- car boxam de,

sodiumsalt (14) 41 WD 2009/044311 PCT/|B2008/ 053883
waeooa/osshiuti on of 13 (78 ng; 0.154 nmol) in  PCT/IB2008/053883

acetonitrile (2 M) was added aqueous sodi um

hydroxi de (1.54 niL; 0.155 nmol; 0. 1004N) and water (2

Tl D EERAORLEIL LB TR BRSSP it g

i wighl el taoriatc/hbanbs @rdd td giephiiitareof the tyle ebdpdund (1620 ke 5-bromo-

ot AR R B TR TR0 S0 1 Pt curat ot

(III/II'é|2|)4*laTméiﬁ)_ﬁfﬁﬁ)yrroﬁﬂﬂigp:ybgﬁhné:’(leplar gt [ 02 of s
t - 13- -3-
B pr kB ae i fe el ERERh mo,

S&aultueﬂ ﬁaénez(c%%h F)‘b@%dh%’(oj\{@?élsw 4bllﬂ£nolj\lﬁﬁ F8(0AP Zm94 g 1.50

dust AOCH+ + Br" Br Br

K0l etaw!w@ﬁe (%m@)w dfsxyea@c%iﬁa)péacntg)unéﬁmwum tB%P purgmg

C\*/lthé @Ilylﬁ@t 1‘62@3 tf?ﬁ/ers)":qir_}}r@llﬂﬁe S_é‘-é’pnlg Hos Qﬁ?{)g\lvas%ded the
3) puri catl on 17 18 t ol uene,

@e@tlmmtarq V@sgeowgma(@ﬁsjogfowc@ttl@w Fhe@ﬂ@ﬂeémal 10°C for 24
%Sg&rtrlg!arjl?l Iglt Ja\%en %)n# %ﬂeggn%r Océ“é:llhn et% 20051?%@0‘%36%‘[%% I’tllée reactl n mixture
asasdielstsd b ctyb acezateu swabigdzzvlﬁmmtﬂedmdl ovbl: magnesbmmnléate filtered,

n%lcync%htrﬁed %ndgm aﬁed Pge sur rr&fur ulrl%% Igéold%ct Wi’ pun%ec? by

tdolddm@ﬁmmegra@yaml sdlc(a 361, atudingawith tthel arcetaxethlemmmgwe the title
heat ed 0C. P ation by columm chromat ography
oePYY aa?a é?wn%l “with ethyl acetate/hexanes gave

Vl6JClmn)btllﬂ-ﬂnﬁéthﬁhﬁ&-(pﬁri‘dlidﬁ]-@@mﬂﬂﬁﬂg (1835a) and
i'%%{hggléqdi a4 degchlgg%fogjl)li gsn?gl, }7r (C())bSeSngZ, %%8 ngn]foSl)b)N-ghSlor%squglln}mlde (0.39 g;
2.89 mmol) and acetonitrile (15 mL). This afforded the title compound as a brown oil
(0.185 g).

V. N-[6-Chloro-2,4-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-(4-fluorophenylsulfonamido)
thiophene-2-carboxamide (19)

Synthesized as described for 13 using 18 (88 mg; 0.39 mmol), 1 (103 mg; 0.33 mmol),
trimethylaluminum (0.65 mL; 1.30 mmol; 2M in hexanes) and toluene (4 mL). Purification
by column chromatography on silica gel, eluting with cthyl acetate/hexanes (1:8) followed
by recrystallization from ethyl acetate/hexanes yielded the title compound as an off-white
solid (102 mg).

VI. N-[6-Chloroe-2,4-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-(4-
fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (20)

Synthesized as described for 11 using 19 (102 mg; 0.20 mmol), aqueous sodium hydroxide
(2.0 mL; 0.20 mmol; 0.1004N), acetonitrile (4 mL) and water (4 mL). This afforded the
title compound a pale yellow solid (102 mg).

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

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

(phenylsulfonamido)thiophene-2-carboxamide, sodium salt (23)
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1. 3-Brono-2,4-dinethylaniline (16a) A suspension of
15a/15b (1:1 m xture of isoners; 4.57 g; 19.9 mol),
wakoo/odsst (5.84 g; 89.4 nmol) and tri et hyl anP@E1B2008/053883
hydrochl oride (15.04 g; 109 nmol) in dinethyl formam de
(65 nm.) was heated at 80C for 4 hours. The reaction
m xture was allowed to cool to room tenperature and
filtered through CBIlte . The filtrate #iggshed with
aqueous sodi u ﬁdrOX|decﬁﬁme dried oveg magnesi um
sul fate, flltgiéamxapd congent r atgd undef Meduced 42
WO 2009/ 044311 PCT/ 1 B2008/ 053 Pressur Iﬂe crude
resi due was purified by colu hronatogﬁaﬁhﬁ bn
silica gel, eluting wth ethyl acetate/heXanes (1:3)
to give a mxture of the title conpound (16a) and
5-brono- 2,4-dinethylaniline (16b) as a yellow solid
(3.27 g). I1l. 2,4-Di nethyl - yrrolidin-1-yl)aniline
(17)MA suspensi on of 16a/16 /(§§27 g; 16.3 mol), ji)
3

tert 1h&{1t9rg)é|(ﬂe (3 24og 7 nTml )NaOHaq) o;S
s benzy )p Idelun(

()32 : )|ntoluﬁ @ D
nL) was deoxygenated by pI%C| der vacuum and t e
rt S

purgi'hg with a dry ni trogen ‘a here (3 tines).
Pyrrolldlne (2 07 nmL; 24.5 mmol2x was added, the 23

deoxygenat ed as before (3 tinmes)
@Felﬂ;‘?gﬁ &h E%' fal‘a‘T‘ﬂ@&g’fo}é < 6’8?‘%‘2“%%r a nitrogen
YT PREY & dedhiber foemlsm@ eheth91 5-@@MotREMRAAL WiBox 1€ (2.0 g; 12.7
reaction mxture was diluted with ethyl acetate,

M@H%&W@ﬁs%{lﬁérchloﬁﬁ‘? @d%cﬁ;éﬁ A ragpldd1viifing (4 mbd end
fdléﬂl@fbﬁgbhanea(ng nfi9NGRALEBLEH tHnge %oﬁlﬁ&{hﬁg%q)aferp%ﬁissléﬁ@ (3.55 g).

he resulting crude product was purified by col
c%%fiﬁr@é@raﬂkﬂrdmt@rlﬁ-@ar@éﬂm eyDphengllwi-t h et hyl

g@ﬁé%ﬁ@@ﬁ&é@ﬂﬁ?\lﬁo%h%eﬁc&%%x%ﬁe?22)0 onpound as a brown
@y@l‘ﬂesizﬂi-az d480db€rbfohy3 u@ng B/€10bkngdD.AS ilnn;dl), ah (11i1meg; 0BF)mmol),
{lllylgé %Ilelﬁlllﬂq ‘7159 DL 8 d.f (fr%\?fz lll'lesxlarl? luen 5(§1 %Lr?g P§r91ﬁcation

osucct ni'm de
a;ye;tommtt ¢hirdreatdgk bphylon.silithigsl, aﬁﬁlcg\dﬂdethﬁacetmmhexmemmm) el lowed

s a br oi | 0. 185 V. ) )

B rBeraifbraoh fpm gt Ay heovon wielfddhi e SAmpngHhpn pok. vellow
Gﬁh&@QQﬁ@phenylsulfonan1do) t hi ophene- 2- car boxam de

(19) nt hesi zed as descri bed for 13 using 18 (88 nmy;
STB " b ipro- 3 dccimtiy -y YPheByTatns hy al ui o

n@hé@léﬁfonhﬁﬁ)tﬂ@hen@%ﬁ%o?ﬁﬁﬁl@es%)iuﬁi'i‘gal{ ﬁb yene (4

urification col UI’mCFOI’THtO ra on silica
gTeq a sodytigniof &2 ({4 ltrng:ék Imra@létnaacetpma(fe@L wassaddﬁd)aquemcﬁodlum

S ef 3&%3(?‘8§‘HL 6akk fitnd. r@mgﬁﬁzé{ dx%%‘(%&%)??ﬁ@@ 0n1tr1 %azs

the ti'tle conpoun an o SO
mginovad] under reduced pressure and then the reaction mixture was ﬁltered The filtrate was

6- Chl 4- di et h ol.i di 3
'\#ﬁ‘[m? it eeaﬁfl G n%/%in‘?' %’a‘%)*j(l?‘%éd[E elﬁéhezt]%%r‘%%"““ apale yellow
smdd@mnm@lt (20) Synt hesi zed as described for 11 u3|ng

02 , 2
eSS RRa i Meaged BT oo RP % ST s
(4 mL). This afforded the
Example 5: Preparation of N-[4-chloro-2,6-dimethyl-3-(morpholin-4-yl)phenyl]|-3-(4-

fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (28)
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title conpound a pale yellow solid (102 ng). Mass

Spectral Data (mz): Measured (MtH) + = 508. 10;
w@aloohstied (M-H) + = 508.09. Exanpl e 4: Preparel/iE2008/053883

of N-[ 6-chl oro- 2, 4-di net hyl - 3- (pyrrolidin-1-yl)phenyl]-

3- (phenyl sul f onam do) t hi ophene- 2- car boxam de, sodi um

salt (23) 43 WO 2009/ 044311 REI/1B2008/ 053883 NH2 1)y,

CH2 ,RTOSCOZCHSZ)p||e SONH C / \

21 NPt G uneRT 1 ) OM%aq

| RABEAMETHB) 3, 0 C o NRT| H CHLDWGON H N
3)21 Hoc SRS N 15 0a 00 39 25 & Met hyl o
3- (phenyl sul f onanmi do) t hi ophene-2- car boxyl ate (21) 25
Synt hesi zed as described for 1 using nethyl
3- am not hi ophene- 2-car boxylate (2.0 g; 12.7 mmol),
benzenesul fonyl \ghloride (2.36 g; 13.4 mmol), py i ne

(4 nL% and dichloromethane (15 nlL). This affo@ t he
t it NS conpound aI e pink WBFPHOEC3. 55.g). 1P

N- P& €t or o- 2, 4- dlﬁz%hyl 3-1) pgrasole drn- 1- y1 ) ny L1-3-17 ©
N N

(phenylsulfonan1bo 1 ophere1.85°car boxani de (

Synt hesi zed as described for 13 using 18 (101 ng
mol ), 21 (111 ng; 0.37 mmol ), trinmethylal um num
(0.75 nmL; 1.50 mmol; 2Min hexanes) and tol uene (4%
mL). Purification col umm chromat ography on silica
gel, eluting wt hyl acet at e/ hexanes (1:8) foll owed
by recrystalligation fromethyl acetate/hexanes

yi ebded the tiadke conpound as a pale yellow solid (93
nggHeN | 1. NN o

N-[ 6- Chl or o- g4 Nu: yl -3- (pyrrolidin-1-yl)phenyl]-3-
(phenyl sul f onam do ophene- 2- car boxanm de, sodi um
salt (23) To a solutiof of 22 (91 ng; 0.186 mmol) in
acetonitrile (3 nLkswas added aqueous sodi um

Hy ds(2pti i me(hy1-8 mitrbph ey Biorphoting (24) 1004N) and water (2

hdiseliton g8 PRok LBl and SRS fed s P4 el toluene

T(two fnL? hirab@ tmratﬁxé @a@dﬂ alddy @itrfgan dneedpeeti@rendaad Shdamdrers-
yophilized to yield the title congound as a pale
r

;}ﬁélitchb% (638181 Bf- ‘ég@%@ RNSP (6P mer &l 0 pared) 4ody 2) -
NR 81868811 MEton)pdidivkito) G3Y sl b e ehrkdViddy tenfiath? OrhtQeaction

mixture was heated at 85°C overnight under a nitrogen atmosphere, cooled to room

a

temperature, and then washed with water (100 mL). The aqueous layer was separated and
extracted with ethyl acetate (2 x 30 mL). All ethyl acetate layers were combined, filtered
through silica gel, and then concentrated under reduced pressure to give the title compound
as a brown viscous oil (4.62 g).

I1. 2,6-Dimethyl-3-(morpholin-4-yl)aniline (25)

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

I11. 4-Chloro-2,6-dimethyl-3-(morpholin-4-yl)aniline (26)

Synthesized as described for 12 using 25 (465 mg; 2.25 mmol), N-chlorosuccinimide (440
mg; 3.29 mmol) and 1,2-dichlorocthane (10 mL) and the reaction mixture was heated at

65°C for 3 days. This afforded the title compound as an off-white solid (326 mg).
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Exanpl e 5: Preparation of

N-[ 4- chl or o- 2, 6-di net hyl - 3- (nor phol i n-4-yl ) phenyl ] - 3-(
wd200lowsnophenyl sul f onam do) t hi ophene- 2- car boxpai/tk2008/053883

sodiumsalt (28) 44 WO 2009/ 044311 PCT/1B2008/ 053883

NO2 NO2 NH2 1) norpholine, toluene, RT Zn powder,

A (e ok 2 Mgl By AL ) T e, o

(fll@ra)lﬁﬁﬁsuﬂﬁlzﬁinﬂbm)m]ﬂe(n@}%()a%boﬁnﬁdt @RT F1 NHHr'O

gl@‘%%*'ﬁgdr\%ﬂes?é&e% %N,{#’\l }{leggoé% a 1§g1g10 b leo'\ﬁa?(ﬂ% g/;‘%.49 mmol),

4rifnthétaRintieirh yl .6 S n2iormpbie Dy ih iiexaab lahd @1 cd4)3 D) @d the reaction

?H(iixﬁltﬁ%\?vgs lﬁ%{?ﬁ)& ;%O%Z J%ifeagérdgefi r%:g&t Cia)glg?lg;%glg Ph%l/hlitg %o&gérs(g 17 mg).
tenped- @Wr@-ztﬂﬁﬂiﬁfetli’ylgt%o%ﬂohﬂ-@%’ggﬂéﬂmsﬁhﬁr e were added

sodiumtert- butoxide (6 g - Bl NAP
(wgophgnylsulfenamde)th 1ahlaene-2-carboxamlde, sodlum salt ( 8)

b4 ﬁésp%mlhin%QﬁQQ%T%mea ﬂﬁinb QN g&(‘;&i aeéétzltrﬁ@ 3 I‘QL%d aqueous

mmol ) sequent i al e reactl on mxture vvas heat ed
apdigdygraxidsi(g) ﬁtmlu Hadrmzoly P11 Pk NThatrpassgrhmeéure v badcated and
t t
P Rod G EREHA H Bia e ARG Wt Mol ¥ ccoioom
Wbmheremh:)dnd deetfimzen 12 dry 80/apdtdne bath andtlypphilacktogtiad the title
rQ%]ers raewhcitce)rrb11 {”2‘3 {%:)]I tered through silica gel,

PPREN S Eont&nt 14 8 der reduced pressure to give
tM&stSlpédtﬁl DewapatHrdVcasrea (Mridwa 522 $2,0tbcubdtéd (M2 §02.07.
1. 2,6-D nmethyl -3-(norpholin-4-yl)aniline (25)

nt hesi zed as des%rlbed for 16 us

n)ple 93 %@pm 6\76[42@1060 2§8dnpethyl-% (mor]Sholln 4-%')phenyl] 3-(4-
fluorophenylsulfonamido)thiophene-2-carboxamide, sodium salt (31)
NH, NH,
\©\/ 1)DCE \©\/ 1) toluene, 0 °C
N 2 .RT N 2) Al(CHs)s, 0 °C to RT
L_o . ONF Fol_o 3)1, 95 °C
25 BF, 29
F F
o S o)
o= t NaOH(aq)

NH N Na*

el

30
L. 4-Fluoro-2,6-dimethyl-3-(morpholin-4-yl)aniline (29)

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

reduced pressure. The resulting crude product was purified by column chromatography on
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mol ), saturated aqueous ammoni um chl oride (40 nmL) and

nmet hanol (120 nL) and the reaction m xture was
watimnesdiat roomtenperature overni ght. This aP¢DIEPSGR/053883

the title conmpound as a pale orange solid (2.89 g).

[11. 4-Chloro-2,6-dinethyl-3-(nmorpholin-4-yl)aniline

(35 Y BDEP ey SR, SER8E s A 45406335 485

amdlpﬁzmﬂiadladalnd>mmémim&9ﬂemg)lo m.) and the react| on

j 65C for 3 Thi s af f or ded
IR e BR Rt R R DR 326 ) 4
\moza@wngmmnawmimmws&amamo)

S5hfr etk B\ i) AT S PoSe b BRERY B b
(A1) 2S8yR Fhﬁ@é ol o) gaﬁ tSURSE (4 mﬂaﬂd%né&ymmnﬂﬂu@ 61.§ }L8 31amol;

0.49 Mo ng; 0.49 m’mlg3 trimet hyl al um num
(M lﬁ%anezi o Ieact@mmlﬁtu}ﬂ?ew%§ dan°to ITbﬂé ﬁéfoxdsd fheytitle

adach Bmgs%%tlb@@ohmm@e was heated at 95C. This
afforded the title conpound as a white powder (217
nigh. N-[4&1uoro-2,6-dimethyl-3-(morpholin- 4-yl)phenyl] -3-(4-

oSl BRb e RO AR Sodtad RS ] -5~ (

shuthgsesiastdefc2i8yd fHo Z&uﬁhgw((%@mg QIQngolmq(@ns sqiym hydroxide

o TR piRE g208S Py ReRtORIgE U Srf St @Ry AR pound a

reptibiveolidi4ttn)e was soni cated and gently heated to

S RBEEb e 4 050t (Ve ab A & astr HRLTS rostgrio

in a dry icel/acetone bath and |yophilized to yield the

tidangple ¢om9m()a%m.w;uhi&oaca aﬂleﬁ%i@ @gbmn&mﬁyl)phenyll -3-
Spectral Data sured (M

cfgh@mlsalﬂfeeawommp e@z%%ﬂ"’“@@ﬁ de 6: Pr epar ati on of

N-[ 4-fl uoro- 2, 6-di net hyl - 3- (nor phol i n-4-yl ) phe yI] 3-(

4- fluor oghenyl sul f onam do)th| ophene- 2- caro de,

sodi um sal 31) NH2 NH2 DCE 1) toI ueos, O C N 2)
RT N 2) S@E) 3, 0 (‘W‘?'a“e’ﬁ'le% 0\ /N J @C
25 BFa 29 0=S Na@kag 0OG=S&MNH 0

SI N N SI®N O F ®#180c 31 1.

4- Fl uor o- 2,+6- di net hyl - 3- ( nor phol i n- 4- yI)an| Pine (
To a solution of 25 (889 ny; 4.30 nmol) in 34

, 2-di chl oroet hane (15 nlL) was added 1-
1. N-]4-Chloro-2,6-dimethyl-3-(pyrrolidin-1-yl)phenyl]-3-

(phenylsulfonamido)thiophene-2-carboxamide (34)

Synthesized as described for 13 using 12 (45 mg; 0.2 mmol), 21 (53 mg; 0.18 mmol),
trimethylaluminum (0.3 mL; 0.6 mmol; 2M in hexanes) and toluene (1 mL). This afforded
the title compound as a tan solid (17 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 490.16; Calculated (M+H)" = 490.10.

Example 8: Preparation of 3-(4-chlorophenylsulfonamido)-NV-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl] thiophene-2-carboxamide, sodium salt (38)
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fluoro-2,4,6-trimethyl pyridiniumtetrafl uoroborate
(1.44 g; 6.33 mml ). After stirring at room
wo eompensture for 2 days, the reaction m xture ReBEIB2008/053883
poured into aqueous saturated sodium bicarbonate (50
m.) and extracted with dichloronmethane (3 x 15 nl).
The organic |ayers were conbi ned, dried qver

magnesi um sul fate, filtered, and conce ted under
reduced presqmre The resultlng crudeop uct was
purified b of urm chi&fat Bgr aphy on 46 WO
2009/04431 khBZOO@b Silic , eluting
with an et hyI acet at e/ hexe‘g?'adl e S:@to 25% to
give the title conpoundcs s br own 58I| (291 ny).

1. N

[ 4- Fl uoro- 2, 6-di net hyl - 3- (nor phol i n-4-yl) phenyl ]

-3-(4- fluorophenyl sul fonam do)t hi ophene- 2- car boxam de
(30) Synthesized as described for 13 using 29 (144 nu;
0. 64, nnDI) toluene (5 nL), a sglutlon of 1 (209 ny;
0. 66 ‘nmol ) quwwﬁ@%ﬁQU(4 nL) and rlnethylalunlnum

(1rrL W_ZMﬂuen a and t heF8action -
m xturte was HesFRd BYPFEE  Thi s affxwded P A O G @RT

conpound as a yellow solid (48 ng)kall 2> 1oc

[ 4- Fl uor o- 2, 6-di net hyl - 3- ( nor phol% n- 4-yl ) phenyl ]

-3-(4-

f I uor ophenyl sul f onam do) t hi ophene- 2- car boxam de,

sodi u ft (31) Synthesized as descfibed for 28 using
30 (44 ; 0.09 mvl ), aqueous go m hydroxide (0.9
m_; o® 09 mmol ; 0. 105M)«and acekﬁmltrlle (1 m). This

af f; ted the-tbtl e canpound as— 8Nyel | ow-sol i d (47
m\:]s\ X KtraI Data(rdz)/ %m
506. 16; culated (MH)- = 508. 10. anple 7:

Preparati on of
N-[ 4-chl 8ro- 2, 6-di net hyl - 3-(pyrroliein-1-yl)phenyl]-3-

S s O s e

(Synﬂl)emzqi asHe@rigedfor 1 2si@ megdwl 3- armnothlophene 2-carboxylate (745 mg; 4.7

m%\élaﬂj ?rgbenzgne do?ﬁf‘?ﬂ lcﬁligorl(dg}éf bOX%anlOCngQ gl erw I8]111]:;:") and

onham ene-
Slictildresicthet (A2 ndos This kaﬁ“drdfed)the 1i8e u&np@nm 3s g 4alon§gsoh@ (D1 mg).

L o b Sy ol T L Dy 1o (0.3
ayneesied astdberibéd foe 4 GOIAP S REh @S 4% -triddeti§Rhilthe (10/0 FOY.7 mmol),
morpholine (5 mL; 57.4 mmol), sodium zert-butoxide (9.0 g; 93.6 mmol), (£)-BINAP (1.16
g; 1.86 mmol) and bis(dibenzylideneacetone)palladium(0) (0.85 g; 0.93 mmol) and toluene
(130 mL) and the reaction mixture was heated at 95°C. This afforded the title compound as
pale orange solid (2.01 g).

1. 3-(4-Chlorophenylsulfonamido)-/N-[2,4,6-trimethyl-3-(morpholin-4-
yl)phenyl|thiophene-2-carboxamide (37)

Synthesized as described for 13 using 36 (111 mg; 0.55 mmol), 35 (140 mg; 0.42 mmol),
trimethylaluminum (0.63 mL; 1.26 mmol; 2M in hexanes) and toluene (4.2 mL). This
afforded the title compound as a pale pink solid (73 mg).

IV. 3-(4-Chlorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (38)
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Mass Spectral Data (mz): Measured (MtH)+ = 490. 16;

Cal cul ated (MtH)+ = 490. 10. Exanple 8: Preparation of
w@2¢0d/ed3i or ophenyl sul f onam do) - N-[ 2, 4, 6-t ri met PgTAEB008/053883
(rmor phol i n-4-yl ) phenyl ]t hi ophene- 2- car boxanm de, sodi um

salt (38) 47 WO 2009/ 044311 PCT/ 1 B2008/ 053883 C NH2

é%ﬂ %gfagngai%gzgw) O Mﬁv&% c&%mﬁé%b@l‘&@%f\ﬁﬁaqueous
tsoHwentedrdRide1) .BtmIL;l(De]ﬂemnGl C1B) a@) WE-idQé(rxdlIhE)n:-heated under reduced
e PP TSl
H2&hBiA td PNeltiltie tE cofdpbind3ig a3hitd soldt7M ydg).

(dy ik 86 Falp e nBeT Ve -Pf 13 G harRli” St

3 an1noth|ophene 2-carboxylate (745 ng; 4.7 mol),
4E§J?.L;ﬂé Qbﬂéf)@fh%roh'oﬂli[ﬁ%}drolzm @l l-@l(n?oq Bolin24-{1 % gphenyl] -3-(4-

mml ), pyridine (0.8 nL) and dlchloronet ane
Tohilay OH'F%FSEHGH%IWQOFMOPBME&W @Wwﬂeéogb@m Wl @
(901 ng). 1. cl
2, 4y6- Tri net hyl - 3- (nnrpholl yI)anlllne (36) ji:f
si zed as described u5|ng O,

3- nD 2, 4_£&iihqﬁeLhylan|hmne (1 ;g nnDT

mor (ihe ©BI(Qi); 0 5B R sodi ﬁ?teFWC%uto Nvf
(9 83. sqtwlc) , (f)- m . 86 mﬁ)l ﬁ{
bls(d?benzyl|deneacetone)paPI 0) (O 85 g; 0.93

mmol ) and toluene (130 nL) angl the reaction m Xtur ey
was heated at 95C. This afforded the title conpound as
PaNel4d¢kloge2,6 dimethyb3-omoxpholinryh phenyl]-3-(4-

o bR LRRAT ABk D Byt ety -3- (o
Synthesized as described for 13 using 26 (159 mg; 0.66 mmol), 35 (145 mg; 0.44 mmol),
trimethylaluminum (0.7 mL; 1.4 mmol; 2M in hexanes) and toluene (4.4 mL). This
afforded the title compound as a white solid (200 mg).

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

To a solution of 39 (200 mg; 0.37 mmol) in acctonitrile was added aqueous sodium
hydroxide (3.7 mL; 0.37 mmol; 0. 1N) and water (20 mL). The reaction mixture was frozen
in a dry ice/acetone bath and lyophilized to yield the title compound as a white solid (208
mg).

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

Example 10: Preparation of 3-(2-fluoro-4-methylphenylsulfonamido)-/V-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (43)
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yl) phenyl] thi ophene-2-carboxam de (37) Synthesized as
described for 13 using 36 (111 ng; 0.55 nmol), 35 (140

wWogoo44521 ol ), trimethylal um num (0. 63 ni; RCREB2008/053883

mrol ; 2Min hexanes) and toluene (4.2 mL). This
afforded the title conpound as a pale pink solid (73

nmy). |V
3- (4- Chl or ophenyl sul f onam do) - N-[2 4, |rret hyl - 3- (no

rphol i n- 4- yI ) ﬁg‘hyl ] t hiQpbhene- 2-car® m de, sodium
salt (38) 48 82008/N.053883 To a
flask containi ngF 37 (7 ‘0. 13 was added

acetonitrile followed by %Fefdfus so $ uﬁ?ﬁydr oxi de
(1.3 m; 0. 13 mmol; 0.1N) and water and then heated
under reduced pressure for 5 mnutes. The reaction
m xture was frozen in a dry ice/acetone bath and

| yophilized to yield the title conpound as a white
solig (71 ng). Mass Spec @ Data (m z): I\/lea@@%l
( = = 518, 44 Cal cul(ﬁg (MH) - Nag;s 10, Exanpl e

NNa

9:
N-[ &ﬁﬁoor gmﬁ di“met rNQDoI i n- 4- yl)p @
4- chl or ophenyl sul fona o) ophene 2-car box m
sodiumsalt (40) cl cI NH OO 1) toluene, 0°CO

NaOH(agq) & s NH N-Na 2) AI€CH3)3, 0 Cto RT H O

R '3 %2-fdor 4 ety k51t atnfde) thlopherfe2-irbofiald )
NFq aﬂ,so{httioo 06 2 Aluerogid-methyiticn@n¢-rreu foroll 'plrdom'dey(ﬁgsfpmgng/ 7 pn@ol) in

S RIS BRI FRDRIS 2 LA 2 o
CAKﬁfﬁ stitripl Jat rodm térhf&ratony; 0V@m«ﬂg41t Mimﬂe)qtlonhmkmmwh@sl dilutettivithrwater (5
d tol
G Hieirestiche P Mas YA Bt of B¢ Bk fatround as
Sold Y@ 116R QiP5 Iﬂgb N-

[4 Chl oro- 2, 6-di net hyl - 3- (nor phol i n- 4- yl)ﬁhen l'] )
. ?(—Q@ Fluoro 4-methylphenylsulfonamldo)-N-[2 4,6-trimet yl-3-%/m0rpholm-4-

e fid h&iﬂ-i NP0k ARt phene- 2- car boxanmni de,
soén(l}‘ul?nﬁ]gal%6 To a sol L;mﬁ?on of 39 (200 n? 0.37

methesiped aé@émhf:ct for 13 umﬁa@a%@gaaé@@n@l) 4 @3 fme; 1.0 mmol),
rrlﬁgfe glagﬁm{qén Zl %L 9.034mb®M in (ﬁeygalﬂ}s) %ﬂ&jto\f\@h@ Q 1(129 Ttk afforded

‘reaction mxture was frozen dry | ce/ acetone
kih@htlfafrmrlnoymb#ﬂdneée(dldt(&%/me) d the t|t| e conpound as a

15 0 Bl R i+

Blpigeh e ] thidph &reeearbbx anidefsodium salt (43)

SRS R E P o I i
nibdemL:SNED Mol @l 1IN) (add hcetonitrile. This afforded the title compound as a pale pink
solid (258 mg).

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

Example 11: Preparation of 3-(3-fluoro-2-methylphenylsulfonamido)-/V-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (46)
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49 WD 2009/ 044311 PCT/1B2008/053883 F 5 0 0 s~ 1)

pyridine, RT S2) NHp ONH d\ S COZCH3 S CQOzCH3 41
wokRmIB4431{ F 1) toluene, 0 C O NaCH(a9 O W TIBdenID53883

CH3CN N_Na' L-~ 2) AI(CH3)3, 0 Cto RT HO SN &, 1 36

3) 41, 110C N*N OO 42 43 1. Methyl

3-(2-fluoro-4-nethyl phenyl sul f onam do) t hi ophene-2-carb

oxylate (41) To a solution of

2-f 1l uoro-4-net hylbenzene- 1-sul f onyl chlorld:>(564 ny;

2.7 mol) in éggigdnne ( Bopaireley was addeg et hyl
R

3- am not hi oph - car boxyl awe, (350 ny; H ol ) .
After stirring at roon1tqu§iature overngght, t he
reaction mixture was diluted @£t water “%EY. The
resulting precipitate was collected by filtaation to
give the title conpound as a pale yellow solid (695
ng). I1.

3- (2- Fl uor o- 4- net hyl phenyl sud f onam do)-N-[ 2, 4, 6-trinet
hyl - 3- (nor phol i n- 4- yl)pheny* t hi ophene- 2- car boxa 'de

(42)"Synt hesi zed as descr i, or 13 using 36 (%3

1. 1), 4Lm@83& ny; 1cﬁsnnnl) t ri medohy) al usAsnum

(1. /“ws 0 Ay ocgkﬁln h anes) g t ohuene (7.'He) . o
Thi s affor dgg 4H§hﬁ titl Ng/Ja red sold_ (ﬂ24i N
ng) . &II

3- (2- Fl uor o- 4- nethylphenylsul do)-N—[2,4,6-t?i

hyl - 3- (nDrpholln 4- yl)phenylhs 46

t hi ophene- 2- car boxam de, sodium salt (43) Synthesized

s Mgyl 3 @efop gr- nseéhﬂgPﬂgylwﬂo?@@O?fﬂwpbel@zl-mﬂylate (44)
AAMARSe SRUIMLEY £ 2K hﬂﬁ% méfyi2s- Eﬂmo@uc@%embarb&ym (350 mg; 2.2

and acetonitrile. Thi forded the title conpound

anpab.e3-PreiRr-2- @@hﬁ/lher(zz%l -Affony Ivhéosidg petdimei|2. mﬂlal)(mdz’)vﬂdme
Arp§ Ml dedThers ébﬁap o LUl At Ml aaso v 16.

& Sirrgpe 1: Pr eepar at Féon 19 pqee}g ( ﬁf@

I(BEF Fll..lomZ-memgtlnl}dn;ylse]fyﬁmﬂbbNdﬁﬂcﬁoyrlmet[lﬂ, 34(mgorpholin-4-

t hrﬁ- o5 phel in-4- phenyl ] t hi ophene- 2- car boxa

S 2 g
Synthesized as described for 13 using 36 (289 mg; 1.3 mmol), 44 (330 mg; 1.0 mmol),
trimethylaluminum (1.5 mL; 3.0 mmol; 2M in hexanes) and toluene (7 mL). This afforded
the title compound as a reddish-brown solid (366 mg).
I11. 3-(3-Fluoro-2-methylphenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (46)
Synthesized as described for 38 using 45 (364 mg; 0.70 mmol), aqueous sodium hydroxide
(7.0 mL; 0.70 mmol; 0.1N) and acetonitrile. This afforded the title compound as a pale pink
solid (242 mg).

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

Example 12: Preparation of 3-(2-methoxyphenylsulfonamido)-/V-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (49)
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Wo-2009/0M321 1) tol uene, 0 C O NaOH(aq) O/ N 2pCDIE)08/053883
44, 1HO oC Cto RT NH N CH3CN NNV ~O36 S OS O 45
46 1. Met hyl
3-(3-fluoro-2-net hyl phenyl sul f onam do) t hi ophene-2-carb
oxyl ate (44) Syng rHe5| zed as descri bed"™f ﬁ usi ng
nmet hyl 3-am no hiene- 2se@eBoxyl ate (3 ;2.2
mmol ), 3-fl uor0-2- net hyl henzeme- I - sul f on§INFchl ori de
(564 ng; 2.7 mml) “and pyrindine (2.5 @ Thi s
afforded the title conpound as®Stpal e yeFl ow bl i d
(450 ng). I1. 47
3- (3- Fl uor o- 2- net hyl phenyl sul f onam do)-N-[2, 4, 6-tri net
hyl - 3- (nor phol i n-4- yl)phenyl] thiophene-2-carboxam de
(45) Synthesized as described for 13 using 36 (289 ny;

1.3 gmol), 44 (330 ny; 1nfo ), trinethylal ugd
(1. ; 3.0 mol; 2Min he s) and toluene (7o
Thaffordﬁf&*"i”thﬁ_tJ_Ll e 80 ound as a NeMdi sh- Brslgvvn
sol

d 366 ag)ctiiloltwrT CHsCN o
3-(3- Ifl\u8r 032~ mechy| phen § %) N-[ 2,4, @W%ﬂd
hyl - 3¢ (nor phol i n-4- yl) pheny>|

t hi ophene- 2- car boxam de, sodiumsalt (46) Synthesi zeg

as described for 38 using 45 (864 ng; 0.70 mmol),
AN 35(9%&Hb§}¥)ﬂﬁlﬁ)ﬁmnal§l7d0§)thmﬁle9e 7 Qa%late@éﬁ)'\b

and acetonitrilé. THis afforded the title conpound

aSypiceizqsh asidescaibpd @r @b usnggpthyiVaggingthéapbenst2-Erberyiaty @?0 mg; 2.2
Nﬁﬁ%ll)' rfﬂleﬁlwmﬁzene Ef]sﬁlf&[%ﬂl ?%MS% {-?1% ﬁ.%‘rﬁﬂd‘[) anc?ﬂﬁld:h% (2.5 mL).

Pr eparati on
lﬁQaffpédwdhgxpﬂmwnp@und orramfgolitaofid (@8@ag)r i met hyl -

cI R Rl Mo BRBR A 91 AT Bl é@@gﬁa‘@“' ®
Qlphenyd| thioph¢nepdreardoxranid R{48p

Synthesized as described for 13 using 36 (300 mg; 1.35 mmol), 47 (363 mg; 1.11 mmol),
trimethylaluminum (1.7 mL; 3.4 mmol; 2M in hexanes) and toluene (5 mL). This afforded
the title compound as an off-white solid (319 mg).

I11. 3-(2-Methoxyphenylsulfonamido)-/N-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (49)

Synthesized as described for 38 using 48 (318 mg; 0.62 mmol), aqueous sodium hydroxide
(6.2 mL; 0.62 mmol; 0.1N) and acetonitrile. This afforded the title compound as a pale pink
solid (330 mg).

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

Example 13: Preparation of 3-(4-chloro-2-methylphenylsulfonamido)-/V-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (53)
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NH OOCCH2) NH2 3 S CO2CH3 S CO2CH3 47 NH2 H3CO

H3CO O- O- 1) toluene, 0 C O¥6 NaOH(eq) O¥6 N 2)
WAR(eB1331 0 Cto RT NH Hr-O CH3CN N NH r-O PCT/(B28)8/053883

47, 110 CNNj S NN36Y OO 48 49 1. Methyl

3- (2- net hoxyphenyl sul f onam do) t hi ophene- 2- car boxyl at e

(47) Synthesized as described for 41 using nethyl cl

3- am not hi ophene- 2- carboxylate (350 ng; 2.2 nmol),

2- met hoxybéne¥nEld-8G f'8fyl chl erjode (559 mg; 2.7 o

ol )5 Nend 2%kadi<tie (2. 5. m) . i aﬁib‘j‘_o?éd_t_h&.t i t(;»‘e

cQ d assauvofHf shi te sol,i 68 né‘gr)v”d'“ell

3-( 2- Met hoxyphenylesut f onani do) < N-[ 2, 4, 6- tr@%xo |-3(§chOZCH3

or phol i n-4-_yl ) phenyl ] thi ophefe- 2- car boxani de (éfS

Synt hesi zed as described for 13 using 36 (300 ng; 1.35"

mol ), 47 (363 ng; 1.11 mmol), trinethylalumnum (1.7

m.; 3.4 mol; 2Min hexanes) and toluene (5 nL). This

afforded the title conmpound ascan off-white solid

(319Ha1g) . 11 1.
| t hoxy)p)ngpyicsul fonarraO “N-[2, 4, 6-{.54 e hyf

i ophene- 2- arb S.d:i um O
sal t (Q Ség gal zed as (ck%;(:m bed/ f §r 38" usi n@;‘
(318 5y ‘mmol ), aqueéus s*; 1 ydroxi de {6.12
m; O 62 mml ; 0.1N) and acet Thi s af f or de

the title corrpound as a pal e pishk soI id (330 ng). =

Mass Spectral Data (mz): Measured (MtH)+ = 516. 18;

dal-dhlenogdmetyMenzeneslt f1lfogyl chipridedS® 13: Preparati on

Of P fAbl 5220 T3P AREY S LRIATIR) L2 i scconivi

r‘ﬁ3ﬁﬁ?mL$ wds added a¢dtlc €&3)20 1HR2) N0 Cbﬁﬁﬁtr&ddlﬁﬁ_dkochlonc acid (10 rnL) To

S i g 20 S s e B8 R g B d15's m)

Glas aﬁ?ﬂecﬁﬁ:ﬁpwm\e W8 SHlings oG fate s2ffidiyar todkicoe the kR ti6d MN¥hiperature below

5°C. After stirring for 10 minutes following this addition, a saturated solution of sulfur

dioxide dissolved in glacial acetic acid (125 mL; prepared by passing gaseous sulfur dioxide
through a gas dispersion tube into glacial acetic acid for 30 minutes) was added dropwise
via an addition funnel. The rate of addition of the sulfur dioxide saturated acetic acid
solution was such that the internal reaction temperature did not rise above 5°C (about 30
minutes). Following addition of the sulfur dioxide solution, a solution of copper(Il)
chloride dihydrate (5.93 g, 44.1 mmol) in water (5.5 mL) was added to the reaction mixture.
The reaction was stirred for 30 minutes at 0°C then warmed to room temperature and stirred
overnight. The reaction mixture was poured into ice water (1 L) and stirred 30 minutes.
The resulting precipitate was collected by filtration and then dried under vacuum to give the
title product as an off-white solid (5.3 g).

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

I11. 3-(4-Chloro-2-methylphenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide (52)
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addeﬁhyahmhnmn acy cl( 2@ mmdl; QM‘.in d:lemeﬂ’) tandtobene (5 mL).

g% C{P{S‘F ﬂlzg{l?n fé%t% agegémtr]tle?“%teér %aze 615 tltl% cénrﬁl))(oztmﬁn% PI} off-white solid (319
dhgsol ved in water (5.5 nL) was added dropwi se vi a

syringe. at rate sufficient the reaction )
Ig’nﬁ'é?%ﬁ'ﬁ?r@?%g‘leﬁw E}V'S‘Rf‘l“éfmé‘&[}’ ﬁf ﬁﬁ tF‘ert'lyg'%né'ﬂﬂiP'é@‘“""
fﬂjﬂh@wmﬂlobhénﬁe-ﬁ@lﬂ*bbkﬁﬂlde asoaﬁhugaat(sg) sol ution of

ul f i oxid gl aci al acetic acid (125

n“io a B%Séﬁameams;ﬂ d%lysfi“&d) @m&wsedﬂweev@%ft gleml) fid aqueous
t BHAHO dRx BRI 6 HIS BY e Otlw? eThdfeQet@hAGkle v’a‘éé%h&at@c%xﬁl gently
for 30 m nutes) was addéd dropwi se via an addition
fheated o dissalyeplselidst Thelersuliing sabftiontyeas glipwest to ¢pehtd srom

[
LR AP P Rk UGN, MRS ELPRIEY o e
(cabxpuunct%@aorffwhmee@)ld (F@Img)vw ng addition of the sulfur

%s’é'gggcit% t)gttalé]%/nz& @S0! H%F{ff 5?%&?@& eg%QfL?f)* d€34 13,

added to the reacti on m xture. The reaction was
SEXzfni[ﬂd 14:arrepalatibm of 362-elilofeCl hha{ylmhsredlfmmma@)mw [2,4,6-
erature anpd,stirred ove The react |.on
qthod-3 rBBdr“eérYDHllﬂlyuﬂ&leomﬂﬂg- -qarbpxamide; sedipmysalf (B9
m nutes. The resulting precipitate was collected b
filtration and then dri ed under vacuumto gl ve the@

title mod% as :*C' B0 off-white sl JOd (D 11 2

Vet = 9 M
3-(4<chl or §S2HE Y Ehenyl S i doﬁt ophene-@gar b
oxyl ate (52f*“=8@yHitKESi zed as dascri bed “f0rcodd; usiangCO:CHs

nmet hyl 3-am not hi ophene- 2-carboxyl ate (350 ng; 2.2 s
mmol ), 50 (605 ng; 2.7 mml), and pyridine (2.5 nlL).
This afforded the title conpound as off-white solid
(744 nmg). 111.

3- (4- Chl or o- 2- net hyl phenylsulionam do)-N-[2,4,6-fri

hyl ¥8- (mor phol i n-4- yl ) phe hi ophene- 2- car bogg
(§¢E53 VO 2008/ 44311 P 008/ 0538830H,,  0-5

N-Na*
N" ) 2) Al(CHy)s, 0°Cto RT o CHyCN at 0
O 3)s8110°C % s N N
36 S
57

L. 2-Chloro-4-methylbenzene-1-sulfonyl chloride (54)

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

dark brown oil had formed at the bottom of the flask. The aqueous layer was decanted and
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Synt hesi zed as described for 13 using 36 (300 ng; 1.35
mol ), 51 (382 ng; 1.10 mmol), trinethylalum num (1.7

work009B84451mmol ; 2M i n hexanes) and tol uene (5 nMRQT/IB2008/053883

Recrystallization fromacetonitrile/water gave the
title conpound as an off-white solid (319 ng). IV
[%Bé g{qafgé :H?C%Wérrg%{g l(lﬁnkgd A)@Eﬁ{]?ﬁﬁ) an'é"f ltered. The filtrate was
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;@nt aining 52 (317 ng; 0.6 mmol) was added

etonitrile (1 nL) and aqueous sodi um hydroxi de (6
niiL; M@thy1 JMODEhloﬂ)—i—lii)ethyTijll&nl_‘yBaHéndiiiidﬂ)tK'bpliéheVSBé‘arboxylate (55)
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trﬁﬂf@@ rﬂ(ﬁ[ﬁﬁm@“ﬂ 83 hetd 1) 4@ pRdihd)(2am D). yrH@ﬁ'foa&‘e@ttMIet’bMﬂ@ound as
ilized to yield the title conpound as a

dFlfOffmhlt“‘eSOélél(@% 1218 ny). Mass Spectral Data (nfz):
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Sl iissipuldhs S35y S5 Bhbarn 55 b O

Q. 32-@hlorood- ﬂﬁﬂ@lplﬁnﬂsﬂfoﬁaww 4,6t} hyMN3((@id2pholind4-
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d’lkﬁ?‘e%]tgn;p e“"22 EHi 8?%“?%?89“’3‘)? %tn(f e-1-sul fonyl

Cﬂ'ynﬂfeklﬁ&i a(siiéacnSymfoh 83 uﬁ@gisea(szsgi ﬁﬁgc; D I4b @ﬁncflp hqRBudiidiigh hydroxide
2-chl oro- 4-net hyl ani |l i ne ( acetonitr
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(853051047 meeh 0d N @ng af(emltﬁLe) Th@cﬁﬁ@édﬁfi rthaettékf compound as an off-
hyp[{e%m mgnf@c:l d (10 nmL), a solution of sodium
nitrite 42.4 mmol ) dissolved in water (5.5
NUyss Speafest Dﬁtat(@é?) 'Sdpasticd ) =Sa2-LirCaludatedIHh = 532.11.

gl acial acetic acid (125 nlL; prepared as in exanple

@%ﬂg ?S?Af% %Mhbﬂ??f |E3$ gg :%gl:emy\,é{ah%'klgﬂng{nﬁgﬁ%%ﬁ 6-

ciringiehyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (60)

F
NH, O,

1) CH,Cl,, RT s
U\ 2) pyridine 0.0 O NH
S C02CH3 py 1 \\S//
el /A
g “CO,CH;
F 58
NH,
Q\ F O\\ F
1) toluene, 0 °C =S NaOH g =S
N N NH 0  CHiCN NNa® 0
P! 2) Al(CHg)s, 0 °C to RT I w Q 3 e Q
3) 58,110 °C S N N S N N
36 o o}
59 60

I. Methyl 3-(3-fluoro-4-methylphenylsulfonamido)thiophene-2-carboxylate (58)
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reaction m xture was poured into ice water (1L) and

stirred for 30 mnutes, at which tinme a dark brown
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63 64

I. Methyl 3-(4-methylphenylsulfonamido)thiophene-2-carboxylate (61)
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3)58,110Ccl~ NNJN N 36 O0O59 60 1. Methyl
3-(3-fluoro-4-nethyl phenyl sul f onam do) t hi ophene-2-carb
wozgbats1(58) 55 WO 2009/ 044311 PCT/ |1 B2008/ 05B8BBB20082053883
a solution of 3-fluoro-4-nethyl benzene-| -sul fonyl
chloride (563 ng; 2.7 mmol) in dichloronethane (5.5

S A LB AR e 00 128
smmuk)rrt Hlathl}'Ll)ﬁnzéfld: -¢rsul§aniyt cliloglca.92 go. 3 mnrpué)r ajmdlm (2.1 mL) and
h di
Lo o7 Sup o BB S 8ol 35l B2 0
Tines- pl’]gﬁthyCI])Heayl@ﬁEoMﬁﬁ&o)ﬁﬁﬂfﬂidﬁedrcav\ﬁﬁdyﬁdaﬁd@@&)ss| vely
th vvaterfggé rat ed aqueous sodi hl or i

q BPROYEP mph) &y teahygpduren QLi PR ggc%d aqueous

%aﬁmyrdﬁuxm (gmﬂ@r 2N)’ fuRaEhnRI @3 sxm)e "ﬂh@ rédetid thikird whd Rated at
ound. as a yellow solid (486

3&0(‘ OFFTRisho Saltrio ARY FP@HW%LH’F ﬁ%@?ﬁ wh@qklwﬂh diethyl ether. The
[a%uébu@'l ﬂ\g}?stgeyiratgd (ag?afff%ﬁoeinh%xéactéﬂl winh&m labetate (2x20 mL) The

t hi ophene 2- car boxam de (’5 ) Synt hesi zegMaS descrl
foolryl ag-tate fapigrs %re(cgmbn@d @eg@vmmagpesws syl6ge, digfered. a@g

mée)ntra el [ﬂl Jg)l] ol H}llgg%q% élge %%e c&géouﬂﬁgé W%M é(ﬁld (1.0 g).

hexanes e cru product was
0114 |N-[4e€!hloy0 a,lﬁtdmathgl}3f{m|or1dmhge4-ylam1eumh-3dl4f omat ogr aphy

h !
ey Bt R i £ R RIR O 2 O PV
ﬁFcl( Q%ﬁtmmﬁal{mtgww mblsuli t, Drladticd@dthaNe v2rodadded ri met
- 3- ol i n- 4- en . . .
Mmnotangesie 0 i m uh 0 S ap b oredpeplidinglehogginic
amldiaIs @I‘lﬁbﬁ‘gﬂ 0f0imoB s eﬁl@ll 9 A(%Bstﬁ’ﬁng & r@&ﬂ tdﬂi&ka)ture for 20
aqueous sodi um g/dr oxXl de

dpviseeselitien o 2 (1Thme: &bt S\HH%Jdntllr?edl'?Iiﬂ?qoéth%‘t?rﬁéédﬂd) %@ added

aHa %frfnge V\"hl‘let Ractigh %tﬁé%dﬂ%ate%%@@@@&ﬁl\%ﬁl cdeRld@o (88n?)
Measured (M H)- 14; Cal cul ated = 516. 14.

BRapghtare] guenpied baragddifion oﬁefqueous saturated sodlurn bicarbonate, and then

'\é'x T ct@dﬁé:vfﬁg Ethﬁl ﬁgetgﬁer(?& I% lmdLg) @P%EPA&Q@%&&Q \9&@ B} Aa‘ilngﬁ' (>vashed

4- et fronam ene- 2- car boxam
sodiconydalvith (N@tt) aiff Queous satuﬂted:sbdlul@l:hl_‘p)rlde:rdzl@ﬂ Byer Riaggesium

o B e B B GO 4R
Fimn@g&waﬁu@aq&s@aegerbmmmamonﬁpogfabaE@Bmtha@) Elutihg @ith ethyl
acetecl:tlél/hlé'xa%es to give the title compound as an off-white solid (69 mg).
IV. N-[4-Chloro-2,6-dimethyl-3-(morpholin-4-yl)phenyl]-3-(4-
methylphenylsulfonamido)thiophene-2-carboxamide, sodium salt (64)
Synthesized as described for 38 using 63 (67 mg; 0.13 mmol), aqueous sodium hydroxide
(1.3 mL; 0.13 mmol; 0.1N) and acetonitrile. This afforded the title compound as a pale
yellow solid (70 mg).
Mass Spectral Data (m/z): Measured (M-H) = 518.09; Calculated (M-H) = 518.10.

Example 17: Preparation of 3-(2-fluorophenylsulfonamido)-N-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (67)
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3)26,80C S NNSNNOOC O0C 6364 1. Methyl
3- (4- net hyl phenyl sul f onam do) t hi ophene- 2- car boxyl at e
W@ dop/o4861 WO 2009/ 044311 PCT/ |1 B2008/ 053883  Sypt hremioasaib3883
as described for 58 using nethyl
3- am not hi ophene- 2-car boxylate (2.00 g; 12.8 mol),
4- et hyl benzene-1-sul fonyl chloride (2.92 g; 1

mmol ), pyrigine (2.1 nly and dichl oronet han% m) .
Th| s aff ed the tit TenpoundtLayat ke sol |1§ (2.62
CO,CH,4 NH

3 (4 I\/bt hyI phenyl sul fonam do) t hi ophene- 2- car/b xgl | c
acid (62) To a mixture of 61 (1.40 g; 4.5 mwl )9
tetrahydrofuran (31 nL) were added aqueous sodssum
hydroxi de (22 niL; 2N) and nethanol (11 nL). The
reaction m xture was heated at 80C overnight, cool ed
to roomtenperature and then washed w th diethyl

et hew,., The aqueous | ayer f separ at ed, aci di f| ed

tractg?)(g(ljI wi t ethyl geetate (2 x 2Q, :

et re g@nbi ned, dri NNa

mag esac\m sarfare, CFPTt%Hand fwo‘hcent rat ed% °
reduceé“pre%)%?"% to gives & conpound as i/\
solid (1.0 g). I1l1.

N-[ 4- Chl or o- 2, 6-di net hyl - 3- (mg phol i n-4-yl ) phenyl | -

4- et hyl phenyl sul f onam do) t hi ophene- 2- car boxami de
(163)ethiyd 3a(2dbloudptenylowlfG@n(idy)ehiogend-26@rmoxylate (65)
g‘%%&%ﬁ%@l’f %%:8@%? 2 nm%{ﬁ%[ﬁngne-g %grboyg}lllate %%’5%@’ 3%|Hm815n2n €
kﬂlm(r&emeﬁe-ii-sobfam thlokidey(0 2p mas Ahionheol) ekl oy tidiee (LD HS

se ntiall After t|rr|n at room . )
Ul og ka0 i s Sired bishdr FeotsrieS v papeed into
Chqﬁéoumpdirbchldshc]aci& @0 &t1l; aNg ehdBecxtBcted Whith m&r@d@iﬁﬁle (2x15
via syrin The reaction mxture was heated at 80

dVek nhgiskic 1%%%@%%%% corabipeh Hpthed Wik aarrone éﬁtwed sodium

adfride ARicAbvaHERMSURAL UTIRERaRIQdhsM B8 @ﬁ&%@ Fb%@ed p?&%re
then ‘extracted with ethyl acetate (3 x 20

Raepistadlization feom gihuk acctisthexanspitvidhr tltm@mpaund asa hght pink solid
S(Egj:&%)?,l vely with water and aqueous saturated sodium

l'ori’de, dried over magnesium sulfate, filtered, and
dénk: %Fhatqﬂienmaéfonaammw[M,éﬁéumﬁlyl-wmocpluﬂﬁa-éblar k

sl i d . purifie u ted silica gel columm
et Eion B Do A GTE Fghi ¢ herhy
dlred ado/d(@X(AnelstibrooftioB61 e, 1.64 menot)dmodumnd (AsiLawas added

of.f- jte .soli 9 o N- . :

el Gt i bs Aythiol A By 4 Diryhstgiop mixcure was
sﬁnétﬂat room temperature for 1 hour, a solution of 65 (461 mg; 1.46 rnmol) in toluene (4
met hyl phenyl sul f onan do) t hi ophene- 2- car boxam d
B Vith asided vip gurnesy hhagtivadnizareuddicpse st 198yC e\seﬂugfilt gpoled to

%o&ﬁ&nﬁ‘&am@ ﬂo%ré@f‘”[ﬁtb)w flaQEl BRRHSinS RA( }U"%)hﬁ/lg Euﬁliébﬁ‘sehydfc%hl%rlc acid

and acetonitrile. This afforded

t(ﬁ & ﬂth @Né s H"ﬁé @ﬁﬁalébﬁ‘é veithsalne acofase (Jow? SOl dTierpgangg layers were
M%Fh%lﬂ% R&GRA &?he%ﬁc@es{smlg)wuhl\ﬁﬁédﬁﬁ @Q}u!a% |_Bdlum bi‘liﬁmgg[e and aqueous

ated . Preparation
@ﬁtu@—te(@somuumlﬂxpwer@r[edwwrmoém)fam fileredl, 8ad ¢oinpantratetl ugder

Q'E:@*c@%' gly s "Mlle )rgsuﬁﬂg clutd 2P B&ﬂ?@ﬁ%}caﬁ{ogl%%%%@lgg gels 8H1ImL141m

chrornatography (Biotage™) eluting with 100% hexanes to 100% ecthyl acetate gradient to

67(

give the title compound as a white solid (0.27 g).
I11. 3-(2-Fluorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (67)
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57 WD 2009/ 044311 PCT/1B2008/053883 NH2 0 ,0 O S, ci
CH2Cl 2, pyridine, RT s S C®CH3 dF 01 1 NH CX®RCH3 S
we2000MH31F F O O 1) toluene, 0 C O¥ NaOH( aP)T/0R48094053883
2) Al (CH3)3, 0 Cto RT NH CH3CN N NH, rO O 3)65, 100C
NN SI NN 36 O066 67 1. Mt hyl

3%@%&&8{ ARG RG24 HONREs ARk NOBARAS: o RATORIN AR aqucous

I%Od]mﬂoﬁmxmi(énﬂ: 2- 56&111’0013(9 1@GND). (16 Seantyn 18ixEBe wandopjcaRd and

];ﬁ!_?t.l#? gea?eﬁ eg >§§ol\6ﬁ> alﬁ Fﬁsy 7T hcrédljrles% {nggol{lpﬁ%%%?sn’f:ﬂ%ergd a%g then frozen in a
dirg Eﬂe@b@ﬂf&tﬂhﬂmd(lﬂ@hﬂiz}d wasel 8 thertitle dompound@8an off-white solid (237
tegper ature overnight, poured into aqueous

ochloric acid (50 nL; 1IN) and then extracted wth
dwgﬂalsgé@ﬁebmra@zﬁ awxas&r%d( d) =Foe 14 chd @@L eneso2.13.
| ayers were conbi ned, washed wi th aqueous saturated

sodi um chl ori de, dried over sodium sulfate, filtered,
a‘??@imﬁﬂﬁ L freparation abi3- flewebwy,!ﬁué@gw@o)—zv- (2,4,6-trimethyl-3-

l th
FURr ‘E‘%Zﬁﬁ‘é Q)6 i ?r%}fb &ﬁ?ﬁ%%gﬁ% ave the
3-(2- Fluorophenylsulfonamdo) N—[246tr|mst 3 (mo

rphol i n-4- _yY¥phenyl ] %ghen&cz Gakhoxani de/(66) To
a cool ed ( cox@l utti o %ﬁ—ng—l' mmh) in
tol uene (4 rrL) was added trinethylal um nuny(l.1 ni;
2.2 mol; 2Min toluene). After the reactio s TOREMHT e
was stirred at roomtenperature for 1 hour, aes
solution of 65 (461 ny; 1.46 mmol) in toluene (4 nl)
was added via syringe. The reaction m xture was heated
at 100C overnight, cooled to roomtenperature, poured
|nt0Na2 flask containing |ce 0 g) and aqueous

orl c1)@,94ngouc(75 rrLO/ Fand ther@o,gaxtra%

3 5an) Th org@m—c’la eNga"
vvere valn vvashe ces ovavltha oys NQ
sat ur at ed so I um bi car bonsat queous sat u? atle
sodi um chl ori de, dried over “sod u sulfate, fil t er

and concentrated under reduced pressure. The 70

i A BB 5
heersised B dtQbi%elon ¥ udeemnathel :gﬁradlb&lmpht:@ 2-GArbExyladie(560 mg;
t3|§6| gm%ﬁ@%ggrgbglszenae- lv-\@dl o?lylsc%loiri%e 2(9432&%.'23 mmol), pyridine (1.3 mL;
16.1 mmol) and dichloromethane (10 mL). Recrystallization from ethyl acetate/hexanes
gave the title compound a white solid (601 mg).

I1. 3-(3-Fluorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide (69)

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

I11. 3-(3-Fluorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (70)
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[,

3-(2-Fl uorophenyl sul fonam do)-N-[2, 4, 6-trinmethyl-3-(no
w0 pholoiazit- yl ) phenyl] thi ophene-2-carboxam dePCHIER0A053883

salt (67) 58 WD 2009/ 044311 PCT/1B2008/ 053883 To a

flask containing 66 (260 ng; 0.52 nmmol) was added

e '
ASPRTLLY o S LA o, DYl R
9@Rinclat(5th mmdl; 0geHN) andreetbmidtilt @ Ly sHivefatdd th@hﬂ@lenmpound as
Theh{ H gﬁ§9n§OIUt'°n was filtered and then frozen in
(f%fo &one bath and | yophilized to yield the
chds@pe@mporn@m&g Measafcfl (MK e 59D14;0C4Aiafed (MPH) MES13.
Spectral Data (m z): Nbasured (hﬁrﬁ = 502. 14;
Cal cul ated (M e 18: Pre aratlo
JramS  §: brbpashiongt BU-+lhent-HoRe (g DR PRIy amdol-V-
([mrd)ﬂﬁhé):tﬁ ¥3- Mh«)nﬁﬂ%ﬁﬂhlﬁ%l}%?%ﬁpﬂaﬁ% -Bapatinsiae, sS@RbidMt (72)

salt (70 CH2Cl 2, pyrldlne RT
S S C02CH3 + ONH F S 002CH3 68 NH2 O- F 0, %™ 1)

toluene, 0 C 0=S NaCH(eq 0% N 2) Al (CHS Cto RT
NH HO CH3CN N'Na' r-0O ng%a& 100C ON N& 36 O

O 69 70 1. tthyl NH
3- (3-f 1 uor opteenyPEtH f onaffi do @gpene 27car boxyl at e
(68) Synthesized as descri be or 65 usi dny |

3- ami not hi ophene- 2- car boxytate (%60 my; 3.56 mml),
3-fluorobenzene-I|-sul fonyl chloride (0.43 M; 3.23
mrol ), pyridine (1.3 nL; 16.1 mmol) and

di chl oronet hane (10 nlL). Recrystallization from ethyl
acet at e/ hexanes gave the title conpound a white solid

(601 mo). I1. 3-(3-F POphenyl sul f onani do) - N, OCFs
[2, 4, B%trinethyl - sgﬁ}hm i n- 14tolue¥ LRheny! ] @
thio ne- 2- car box (69) fohesi zed as d@scrlbed
for g 36 (55§Nng 2.52 gupl), 68 (596 H1.88 o
mol ) i n.__tol uene m), tr|nethylalunlnunwiig%HwL N
3.8 nmg}; 2Min to extand tol uene (5 ni) The
resulting crude was purified by autonated silicl ge

col utm chr omat ogr aphy7t (Bi ot age) eluting with 100%2

0
?ll.e ﬁfegh Sl éﬁﬁﬁkgﬁf?“iirh%&ﬁ&t% oggpg ?ﬁﬁ@taaltaodogth}/o%htened -carboxylate
(71)
To a solution of methyl 3-aminothiophene-2-carboxylate (0.30 g; 1.9 mmol) in pyridine (2

mL) was added 2-chloro-4-(trifluoromethoxy)benzene-1-sulfonyl chloride. The reaction
mixture was stirred overnight at room temperature, and then diluted with water. The
resulting precipitate was collected by filtration to give the title compound as a yellow solid
(0.61 g).

I1. 3-[2-Chloro-4-(trifluoromethoxy)phenylsulfonamido]-/V-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide (72)

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

saturated ammonium chloride, water, and aqueous saturated sodium chloride, dried over
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[11. 3-(3-Fluorophenyl sul fonam do) - N-
[2,4,6-trinmethyl-3-(norpholin-4- yl)phenyl]
wo booophsne- 2- car boxam de, sodiumsalt (70) 59 R@I/1B2008/053883

2009/ 044311 PCT/ 1 B2008/ 053883 Synt hesi zed as
descri bed for 67 using 69 (0.38 g; 0.76 mol ), aqueous

r & 5
R P 5P and vt Bndeh TR prRp iy The ElMdne uce
asodwat win pueifisd by dUt()ﬁ@iSd sijYa gd‘/ﬁslsmﬁphl@hw&igrdﬁhy GBthxgé%) to give the

; lated = 502. 13.
M?geﬁﬁfngo‘f&;as Pra %a’lﬁg?vv 8?]%1(1 (1;§E? }J ated (MH)- 5 1

IMER-Spbdtaat Datd ()i Mbdsored iet-HpXy @hen Yakulafed nsirAHY 0F 604.10.
[2,4,6-trimethyl-3- (nDrphoIin 4-yl ) phenyl ]t hi ophene- 2-
carboxan1de sodiumsalt (72) OCF3 Cl NHZ O~ ~ ~ 1
py¥anle, &0: PPE‘FWJ afiog)0k5-¢4- W‘Pée@@@ﬁ%a'?)d‘%fv'@ 4 @@@Fﬁ'y?':*'
kdlin4-¢Bph thi eﬂe—ZM"@b&hnﬁe Qdiurh)salt ene,
%&B gﬁp% mF 0 ONH 2) 100 C gﬁqo O CS
(r N hU 36 S CCQCHG O 71 72 1. Methyl
3-(2- chlqnp 4- (trlfluer@nethoxy)phenylsulfona Ythio
phene- ar boxyl at 71) To awsed ution of hyl
3-am nog cmgmene-ﬁgggfboxylate (0.30 g; 1.9%mml) in
pyridine (2 nlL) s added gi??
2-chloro-4-(trifl uoromethoxy)benzene- 1-sul f any
chloride. The reaction mxture was stirred ovgrnight
at roomtenperature, and then diluted with water. The
resulting precipitate was collected by filtration to
give the title conpound as a yellow solid (0.61 Q).

.
3-[ 28:Chl or 0- 4- (t rr onet h%ﬁl}é)]epﬁ‘é‘m" sul fon@m -N |

-trlrrethyl CB 0°C toRT

N o NH 2) 100 °C y \ y 0
o m o N N
36 s CO,CH3 J

73

S

ICO2CH;

NaOHq o/s
CH4CN N Na*

;éa

I. Methyl 3-(4-ethylphenylsulfonamido)thiophene-2-carboxylate (73)

A mixture of methyl 3-aminothiophene-2-carboxylate (0.705 g; 4.48 mmol) and 4-
cthylbenzene-1-sulfonyl chloride (0.91 g; 4.4 mmol) in pyridine (5 mL) was stirred at room
temperature for 4 hours, poured into aqueous hydrochloric acid (150 mL; 2N), and then
extracted with dichloromethane (2 x 30 mL). The dichloromethane layers were combined,
dried over sodium sulfate, filtered, and concentrated under reduced pressure to give the title
compound as a pink oil (1.50 g).

I1. 3-(4-Ethylphenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide (74)
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(ror phol i n-4-yl ) phenyl ] t hi ophene- 2- car boxam de (72) To
a cooled (0C) solution of 36 (200 ng; 0.91 nmmol) and
w(@ 20008881ng; 0.80 mml) in toluene (4 nL) wasPemthud08/053883
trimethylalum num (0.7 nL; 1.4 nmol; 2Min tol uene).
The reaction m xture vvas stirred at 0C for 15
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Spect: 2?amn1ght0a1 02 #iN pgnd aWa@tIrl@@ 10\ Hibe reacsgmmmure was gently heated
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I. 3-(4-Methylphenylsulfonamido)-/N-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide (76)

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

room temperature and stirred for 30 minutes. To the resulting mixture, 61 (2.95 g, 9.47
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tenperature for 4 hours, poured into aqueous

hydrochloric acid (150 nL; 2N), and then extracted
wowaod/odisehl or omet hane (2 x 30 nlL). The di chl or BOEIB2AK2053883

| ayers were conbined, dried over sodiumsulfate,

filtered, and concentrated under reduced pressure to
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|un1 r oxi 1023N) and
dd-e”i—OiﬂMethyﬂ@e(lglsuﬂ[QIlamTﬂne-N—é&éﬂtmmemhylﬁt(mrmh(ﬂilg@-nt 'y

al | esul ting solution
nanERyhBafeRe ey afiniudSaniy sl @7l 1 L) B e one
hatispantbnlofapli.§ gzed ntmnlylmehﬁbohh@odtum hﬁir&ﬁﬂm@lmlde%EO aimol,

Vel e £ X0 Db iR val B+ i Spyaliowed to

E?é@l’ﬁi@'r@onz i!emﬂ_e’faﬁﬂél kudkf th fes@lting crystals were collected by ﬁltratlon and dried
(4- met hy %jsulfonan1do 2. 4,6-trinethy

(%ﬁrpwewwoéglyﬂ B HEn A ROMN G BT zvhaeaw&éiéﬁ?‘b@ sodl um

Sﬁhsts sﬁaz&l)al DIE{% )z N) tME&&%@@ (MAflI)( fg@%g% écac&ﬁf_lﬁeﬁi & ﬁ)w4d%T1 5N

3@?391%2%])/' 2 en}l}'ﬁs of ﬁ gNﬂaogo(i’n'@tﬁsylﬁhzZylg‘ulfonamldo]-N—[2 4,6-

[ Rinzetigylt3- (oo pheglin-23-y) phenytithip phepe-2ytaybéramidq, sodium salt (80)
t hi ophene- 2- car boxam de (76)
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To an oven-dried 100 nL round bottom fl ask cont ai ni ng

a stir bar, cool ed under vacuum and purged with
woramwogsn were added 36 (2.20 g; 9.98 nmol ) apdI/IB2008/053883

anhydrous toluene (20 nl). The vessel was pl aced

under vacuum and purged with nitrogen (repeated three

times) then cooled to OCin an ice bath. ang,

trimethylal um num (10 nL; 20 mml; 2Min uene) was
added dropwi se. Thge reaction was st rrec, addi ti onal
15 minutes at 0 C, war rred—?imgem4en'pe;m ure and

stirred for 30 i OFEs. TOtHe r8sUl tin (mxture, 61
(2.95 g, 9.47 62 WO 2009/0443 PCT/ | B2098£§53883
mmol ) was added in a single™ortion. The rgaction

m xture was then heated to 100 C for 24 hours, was
allowed to cool to roomtenperature and was then
poured into crushed ice (50 ¢g) and aqueous
hydrochloric acid (200 nL; 2N). The resulting m xture

was ext rfdct ed Wi byl SOREPQRYE, acet'dke (3 x 40 m). The
or gani ¢ extracts°Wér® conmbi ned an shed witdyerhpFne
and tgfers peroling 855ar at ed. To “or gani2eudHayoee o RT
finely powdered charcoal (2.0 Q) s “added he¢ he

resulting m xture was stirred for 4@6mnutes wi th
intermttent gentle heating. The mxture was filtered
t hr ough Cellte(r) and the filtrate was concentrated
under redu “pressure. The crude p itt was taken
up in a m re of isopropyl acetas 0 nmL) and
hexanes C(%Q m.) and t hevewri=xt ur e vva?s$ si;l rred over ni ght

then sonicajed foro15 nfHfit es an cIo gi ve
the tit s as a wite soJ; 0.
3-(4- Met hy | sul fonam do)-N-[ 2 rret hyl - 3- (no

rpholin-4- yl)phenyl] thiophene-2- car bgxam de, sodi um
salt (77) A suspension of 76 (1.8 g; 36mm|) in
ol Ybetlrd 3dddirifimorgaiethy]) phenyBulfomimidd] thiopherie-2- Cﬁ)bﬁwatﬂm@)

ﬁ:} d 4 Lot 1 tof %%th ynﬁﬁothlc&)cntegeaé cgrg{))y){le!gg @O%Sa l%tlﬁllﬂgl

e SO I on coo tenpera ure
ahdllcbrbmemw(mrm@gw@sr addtdl-strifleoremetilyl boized- byulfonyl chloride (0.43 g;

Jgé) ' at %ng Sgﬂduge; (Jf()_ei\?m{ﬂtlg g{wq\f)g Cz% ewéti-;ﬂoimg f¥§ngE%at t1ro|otr1f|1 tecrnperature,
Sﬁ@fehftﬁin v%fqacI{CHédZBy adiR S Wf 8gheOiM Hrocklo4O8:cid 0100 mL; 1N) and then
Cal cuI | e Zi?ﬁ Pr epar at.i.on

oﬁfxtrgctf tﬂe f‘i%{?&}%ﬁ%@? EFVF %%ﬂ‘é«?ry?%%ﬁ%% A RE gombjnesl. washed

téhl:dé@é&b\l;l' with awbmwraecﬂsoxa uhPBiRYdlatdUnARGEREAS FutEAkd SodBum
sodiumsalt (80) 63 WO 2009/04431

P@mdszb@épwgsésm seiEge. NP filtyredHBly Hltraggas capognigtxamsler

%%&gc% gl%bs%?e to %m? i t@e@cﬂct ] a(N}QEQ{T% © ggggy 8 NH2 1)

t1dd lgéﬁ-él" rn@eth;yl—3 (morpholln 4-yl)an1]1ne (36)

To a suspension of 3-bromo-2,4,6-trimethylaniline (5.00 g; 23.4 mmol), sodium zerz-
butoxide (4.45 g; 46.3 mmol), bis(dibenzylideneacetone)palladium(0) (0.43 g; 0.47 mmol)
and (£)-BINAP (0.56 g; 0.89 mmol) in toluene (100 mL) was added morpholine (2.60 mL;
29.7 mmol) via syringe. The reaction mixture was heated at 85°C overnight under a
nitrogen atmosphere. Additional morpholine (4 mL) was added and heating was continued
at 85°C for an additional 24 hours. After cooling to room temperature, the reaction mixture
was diluted with aqueous hydrochloric acid (100 mL; 2N) and then washed with dicthyl
ether. The aqueous layer was separated and basified by addition of sodium bicarbonate and

then extracted with ethyl acetate (4 x 50 mL). All ethyl acetate layers were combined, dried
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Br 2) norpholine, 85 CN-2) AI(CH33, 0 Cto RT -~O

3)78,85C 36 CF3 CF3 Cc 91 O $ NaOH(g) O-$ NH NN a
WORAQIGHICN S N s SNO OO0 79 80 1. Met hyl PCT/IB2008/053883

3-[4-(trifluoromethyl)phenyl sul fonam do] t hi ophene- 2-ca

rboxyl ate (78) To a solution of nethyl

dpx%ﬂ%ogﬁ%ﬁ]néeutfﬁ ﬁﬁe(r r%ﬁ(; p&fé&lﬂ%e? dlglgel'%édu%ed BTG?S%TG”%L }es{ll'ang crude

Jpréduct Whsufdlteostiethioyph) belmztanlesagelsqmlhfrmngdd thdrl torurded {r@n48xanes to

v i e TR SR By el ol & 7 The ) eant s on

13 3qu£(mellﬂadrd®yetﬁy1ﬁjmhﬂmlﬂfnamﬂaxﬂm hydriaettydsi(tmoaphadin-4-
then extracted with dichl oronet hane

(@%gegﬁ'th{%e%cwg%ﬁweﬁ? ses were conbi ned, washed

SHEL @K B Q) sbiutibn @fcase(QS@mgat T3 ﬂﬁlﬁ)qj) if %&mbmyw@&m&&
and aqueous saturated sodium . chloride, dried over

soanetilagmingp 6l.7 g\%@l SPimme ab inFeRanes)] (ofst e pigstion mixture was

CRREE R doatisd HAfGles ahEALERTGoRh ?e%ﬂiéfa@ur% ‘Por@'SYﬁnﬁt@@ alsbllliéh of 78
product as a red solid (0.484

2443 ©eTH-2 fremiey) in lyare (ATl vas a«yie}ia The eretionawixtumpwes heated at

357G O St el R 0 G Ofbin Lo s ) and

brqs¢adis bmwlwrdmweb(éém éNpahil ddhertf@fcd(vathi8hyg acatd B x 50 mL).

.6'.9mml)intlene.
(B san el AR R it e Ly R TR salyBudi ot ERSchtoride,
vdrad oy sngem siligte rfé@eddi anl dﬁiheﬁhtﬂited wader Fedatedpratur85Che resulting
ove t under, .a tro here. i t.ional
s st s it i 2GR FARREEE for St Wi Fpnyag 0447
ag) 85C for an additional 24 hours. After cooli ng to
om tenperature, the reaction mxture

W R [ézw@é?ugr%ﬂammhwlwfoaemad%%bz iy i oRehplin-4-
foBtheeﬁ F:i’ljbox:ﬁfii'a@ rsodfﬂﬂ?szﬁﬂ@@f)us | ayer was

separat ed and basi f dition of sodium

pYcarabeientos 747 ngi @@lélﬁtoﬂ)a@ﬁ@fﬁowlﬂfhﬂ eplnlvasaddadquequg sodium
30Tk oR: YRR RIS SRR St v e
Sfomicum @dﬂyﬁ@l’ aggtofid batleareldyordmdzed e eld ttheatitecdboumpderd as a pale orange

rS%P{ijg égressure The resulting crude product was
%)hrough a short silica gel colum and then

tVhds Bpadtet Dite guZreNd easesd (d+Hy| v 854 Ite Calctilaged ¢RI Und5a$4.
a light yellow solid (0.30 g). II1I.

Tehmiah fruonomes Syl Re S d ek And - A8
tthimmmmﬁlmx@%ﬂﬁlyﬁ]?lﬂ)phene 2-carboxamide, sodium salt (83)

65



To a cooled (0C) solution of 36 (256 ng; 1.16 mml) in
toluene (3 nL) was added trinethylalumnum (1.7 ni;

wa@2eboowslit 2M i n hexanes). After the reacti on PCRIBR2068/053883
was stirred at OC for 15 m nutes and then at room
tenperature for 45 mnutes, a solution of 78 (463 ny;
1.27 mol) in toluene (3.5 nL) was added—The reaction
m Xt ure was heﬂg ed at 85C overnight, ngto room
t enper at ur e, ,pour ed i ntieHarkt ask contaL 1M1 ng ice (25 Q)
and aqueous d@@ghlomw0M@C|dOg®O nL N), and then
extracted with ethyl acetat & 50 fL).., The organic
| ayers were conbi ned and wasted with afjueous sat urated
sodi um chl oride, dried over “%6odi umsulféte, filtered,
and concentrated under reduced pressure. The resulting
crude product recrystallized from ethyl

acet at e/ hexanes to give ;Ei;iﬁtle compound (0.447 g).

|'V. nw,

3\%§I%Trlthg&gg%thyl)pe y suﬁfonamﬁku N-[2e4,6-TFim
t hi

. rp-hen I] N'Na*
en- k C‘”Fﬁd sqdi umisal t (80) /oaH 9
solutlon o (447 nmg;” 0/81 [) in acetonltr
nL) mas added aqueous SOdI m ~hydroxi de (8.0
0. 105N). The result|ngzsolut|on was flltered and

f dr / t b hi | i
tlﬂﬁ&twé°[éﬂgl¢q”qr3@e@énh€%w Gfumaiga thlonRiesktrbaryige &
%@&eﬁiﬁéd asMBSSibSPRE S aémé:ﬁtst%%I(MﬁDnothl}@ﬂ&i&ﬁQarEMgH}e 0.250 g;

4.15; Cal cul ated (MH)+ 54. 14 @P
png i Hffrigporomethyl)benzene-1-sulfonyl chloride (0.28 mL; 1.75 mmol), pyridine

3{0 [8kit; 1311l HRE 9 aRd Hmlllk)ﬁhféﬂﬁihesﬁl qqamlsdéﬂord\é'd[tge #tle&ompound a
trimet Ryl - 3- (nor phol i n-4-yl ) phe ] t hi ophene- 2- car boxa

mghétanéda:’iﬁmmabt (83) 65 WD 2009/ 044311

. |4 .

Qe Brftleb ey n G RuMfyfio SR s florfn's- Gorghotin-+
NHD hOwyl[Thi®pbenecH-arbdyamide (e, 0 C O S NaCHtaq O S 1~

2). Al 3.0 RT Hor' O CH3CN N, Na' -
NPl e e B o IS T Fyne B ity
3rifnBth Lahinfihwro DR h$l4)mhelngMsiuht-omesyiatd} tditphese(Diaag; 1.38
G B
Eﬁg&gﬁse/heﬁanéﬁ fol divdaag aﬁ@&dmyﬂohb@mmeg)l sul fonyl chloride

1.75 mmol ), pyr.idi
1. 3-[3- (Trlﬂuoromethyl)phenylsulfonamldo]-N—[2 4,6-trimethyl-3-(morpholin-4-

yl)phenyl|thiophene-2-carboxamide, sodium salt (83)

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

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

Example 24: Preparation of 3-[3-(trifluoromethoxy)phenylsulfonamido]-/V-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (86)
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(0.30 nL; 3.71 mmol ) and dichl oronethane (4 nlL). This
afforded the title conpound a |ight tan solid (558
wWog)o9/0k4311 3- [ 3- (Tri f 1 uor orret hyl ) phenyl sul f onamPdD]B28BS/053883
[2,4,6-trinmethyl-3-(nmorpholin-4- yl)phenyl]
t hi ophene- 2- car boxam de (82) Synthesized as descri bed
for 79 using 36 (255 ny; 1.16 mmol ), tolue (3 nm),
trinmethylalumnum (1.7 nL; 3.4 nmol; 2M |ngfékanes)
and a solutlo f2 81 (504 chm:; ri. 38 nnDI) d'n toluene
(3.5 nm). The'r Sykt.i ng Skyge product was N
recrystalllze& fromethyl ac ékhexaqgégﬁo gi ve the
title conpound (434 ny). Illﬁ:?F s~ COLHs
3-[3-(Trifluoronethyl)phenyl sulfpnam do] - N-§42, 4, 6-trim
et hyl - 3- (nor phol i n-4- vyl ) phenyl ]
t hi ophene- 2- car boxam de, sodiumsalt (83) Synthesized
as described for 80 using 82 (434 ny; 0.78 mmol),

aqueous sodi um hydr oxi de (7 m.; 0.81 nmol; 0.10
andnacetonitrile (11 nl). akf.orded the t|tIe
c nd asi)wenfb K sollda%42 ng) VRS §acBp), ctr@k

as gul@ﬁ@@'(h% MN*-
554 14% g’“ﬁcé 2 lo
3-[3- % |fluoronethoxy)p en I onan1do] N-[234
tri mét hyl - 3- (nor phol i n- 4-yl yI] t hi ophene- 2- caf

m de, sodiumsalt (86) 66 VI)£009/044311

C'_gafi[;/ gra‘lﬁ.g)?émem%pgen u'l\k@ali]l)dogh%%gne-ﬂal%oyglate (84)

N2 o OribEORS 78 Bying pk B bam Do COhBIEaHa) RS & 4.77

0 LR T PSR, gy e 12
3nL,31-5( 3 mivfol)uod divelohoxefhaph ewhsp | Tlmnasuﬂtdng]ctdlﬂie ephiecteva-porified
R e S

m&aht)elheﬁan(eﬁ priaflica D Zive 5 0% 30) denthe fide torspduhd ayd whid wiid de10 g).

[3g¢T6HB{°ﬁ%1‘HngE‘(’213@Pﬁ{‘}VIS“‘fﬂ'éafl("é‘QhR'fhzrﬁ‘gg Er%@%%rﬁohn 4-

Vﬁﬁ)hﬁhlfl]tﬁioﬁﬂeneb%czﬂ%t)%fﬂﬂ@qjsﬁl l'ica gel col urm
chronato% 2§hy (Biota % eluting with an

atet ghoksd rfelytion ofdi6dRE9 e %msm%m f%uegp %mﬁh@«aﬁ #ddee
CtﬁHE@Hﬁgmﬁﬁurﬁ‘ (2/361 hire 4%%1’1191, s id (})ie%es). After the reaction mixture was

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

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

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

Mass Spectral Data (m/z): Measured (M+H) ™ = 570.15; Calculated (M+H)" = 570.13.

67



[1. 3- [3-(Trifluoromethoxy)phenyl sul fonam do] -N-
[2,4,6-trinmethyl-3-(norpholin-4- yl)phenyl]

wo booophsne- 2- car boxam de (85) To a cool ed ( 0C) PEDIR2ISHNF3SS3
of 36 (229 ng; 1.04 mol) in toluene (4 nL) was added
trimet hyI alumnum (2.0 nm.; 4.0 mmol; 2Min hexanes).

DbBint £F 15 EpERhaEo T HE Rub e LS ER Al iRBiTg s 2 46
adukedhylBa@norpbelot-#-of phenyl]thieplvams-2haab@cindd e, 8&Gum salt (89)
overni ght, cooled to roomtenperature, pouredjinto a
flask containing ice (25 g) and aqueous hydegchloric
acid (75 nm; 2I\I)\I and then extracted Wltw(g’nyl
acetate (3 x rfL) Thenorgari c | ayers wey e conbi ned,
dried over sodi B, c5ul f ahgwaki [ tered, and soncentrated
under reduced pressure. The r ?1cng cr@ pr oduct
was purified by colum chpg raphy ors'si’Pita gel,
eluting with 45% et hyl acet ‘at e/ hexanes to g ve the
title conpound (110 mg). I1I1.
3-[3-(Trifluoronethoxy)phenyl sul fonam do]-N-[2,4,6-tri

nmet hyl - 3- (mor phol i n- 4- yI)phenyI%

t hi ophene-2- car boxani de, so alt (86) Synthesi CFs

as described for 80 usi ngOS 10 ng; 0.19 mol ),

a s sodijumnhydr oxi de o61. 9 m; O. ZONmmgqt Oo-b

and acet oniTEILE {BHF) T afforded BRGTIL)e e B
Qras Bﬁssp@ yell a1 Nurrg) :5

Spectra Data (n z): l\/basur = 570. 15

Cal cdfated (M+H) + = 570. 13. 2009/ 044311

PCT/ 1 B2008/ 053883 Exanpl e 25:ssPreparati on of
3-[4-(trifluoromethoxy)phenyl sul f onam doL
Mﬁéhﬂyrws‘trefilwmethﬁymhw syengidolthiop -zaré'amaﬁﬁém)

r@ﬂﬁresé&ldals lﬂ@cﬁ@é& fo(r $9 )151%§thyl%ﬁ1l)thgﬂggezz cdflo O_xérla@e (?71 g;4.51

pyridine; S,
%mODﬂ:Brlﬂ)@Ff@metM)@n%neO al)lfonyilcbk@née (100 g FgnmalH(yaigine (1.25

q{% %’% 15?’“% ggd @é@ Rﬁ}%@_ﬁz% rg,g) g‘hé(%?smmg §g§% %d’ﬁ'ct vs?ls purified

by automated silica gel column chromatography (Biotage™) eluting with an ethyl
acetate/hexanes gradient (0% to 50%) to give the title compound as a white solid (1.36 g).
I1. 3-[4-(Trifluoromethoxy)phenylsulfonamido]-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide (88)

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

II1. 3-[4-(Trifluoromethoxy)phenylsulfonamido]-V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl]thiophene-2-carboxamide, sodium salt (89)

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

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

68



1. Methyl 3- [4-(trifluoronmethoxy)phenyl sul fonam do]

t hi ophene- 2- carboxyl ate (87) Synthesized as descri bed
wo e009/0843usi ng et hyl 3- am not hi ophene- 2- car boxp¢ BIBE2008/053883

(0.71 g; 4.51 nmol),

4-(trifluoromethoxy)benzene-I|-sulfonyl chloride (1.0

L L
vaworpholink4-ghiphdmyl] tiedreat-2ebashdxiaodd g eddigol sakingd2)

chr omat ogr aphy (Biotage) eluting with an et hyl ocH;
acet at e/ hexanes gradient (0%to 50% to give the@tl e

conpound @s, a white solid (4.36 g). II. 3-
[ 4-(Trifluor onet boxy) p ~aul f eramirgdiole, RTN- s
[2, 4, 6-tgr i methyl - 3-( olin-4- yl)phenyl] 9

t hi ophene 2- car boxam de (88) Synthesized as d@l bed
for 85 using 36 (225 ngy; 1.02 mol), 87 (430 ng; P43
mrol ), trinmethylaluminum (2.0 nL; 4.0 mmol; 2M bbn
hexanes) and toluene (4 nmL). The resulting crude
product was purified by recrystallization from ethyl
acet at e/ hexanes followed by colum chronat ography on

silica gel, eluting with an _ethyl™ acet at e/ hexanes ochy
graditent (25% to 45% togi the title conpounrd 2

N I'l. 1)toluene,0°C o-S _NaOHugq_ 0-$
3- Tri f I 'yoranef-bgxy) phenVil sul f onapi d6ﬂ13t:rN- [2, "6\‘af ri o
met hyl 't 3. NW Hgl% gfoltn-4- J'phé qﬂj N NQ
t hi ogpene 2 car boxam de, sogiu alt (89) Synt hes ze

as described for 80 using 88 (102 ng; 0.18 nmol),
aqueous sodi um hydroxi de (1.7 nmL; 0.18 mmol; 0. 105k
and acetonltrlle . This afforded the title

o Mt d e thomphei SRS EIo) B iqphoRs-FgroRsiats O)

%ﬁg{glﬁlg%dedg@%%n&bm fol 65 Nﬁ@gh&gﬁgﬁ% Mlmiﬂbrzhb 3/5%224%%boxylate (0.74 g; 4.70

Pamel) BRooteaszesse- 15145@‘}311 ehlowde (B8 gaft 48 mawelppyridine (1.75 mL;
371(64r1[1 )Qﬁ@fﬁﬁﬁ@%eny F‘ﬁec?s{zaﬁlzﬁmcgn ﬁr&h gﬂyclefa 7hexanes

(‘nmor pho t hi ophen - car boxam I um
s|ve theapp c@@@ndmmhqﬁﬂe@@(m m@l CH2C 2, pyridine,

S Py e SR s,
Nifphewyl[thidphéehe-Bedebbgamile KWIGHICN NH r O ~O 3) 90, 85C N -
'\éy%heglgedoas%escribed for 85 using 36 (259 mg; 1.18 mmol), 90 (427 mg; 1.30 mmol),
trimethylaluminum (2.4 mL; 4.8 mmol; 2M in hexanes) and toluene (3 mL). The resulting
crude product purified by automated silica gel column chromatography (Biotage®™) eluting
with an ethyl acetate/hexanes gradient (8% to 70%) to give the title compound (357 mg).
1. 3-(4-Methoxyphenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (92)

Synthesized as described for 80 using 91 (357 mg; 0.69 mmol), aqueous sodium hydroxide
(6.8 mL; 0.71 mmol; 0.105N) and acetonitrile (5 mL). This afforded the title compound as
a yellow solid (367 mg).

Mass Spectral Data (m/z): Measured (M-H)" = 514.15; Calculated (M-H) = 514.15.

Example 27: Preparation of 3-(2,4-difluorophenylsulfonamido)-N-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl] thiophene-2-carboxamide, sodium salt (95)
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91 92 1. Methyl

3- (4- net hoxyphenyl sul f onam do) t hi ophene- 2- car boxyl at e
wQ 20p/08Bnt hesi zed as descri bed for 65 using nePtmyiB2008/053883

3- am not hi ophene- 2-car boxylate (0.74 g; 4.70 mol),

4- met hoxybenzene-| -sul fonyl chloride (0.92 g; 4.45

mol ), pyridine (1.75 nL; 21.6 mmol) and F

di chl oronmet hane (15 ni). Recrystallizatl m et hyl

acet at e/ hexanes ,gave the title conpound Ql’ght pi nk

solid (928 ny " s (4®N®Ph6Ryphenylsulf@nan1do) N-

[2,4,6-trinet @k, or phekidid- 4- oypP) phen

t hi ophene- 2- car boxam de (91) Es|ze /as descri bed

for 85 using 36 (259 ny; 90 (H27°%: 1.30

mol ), trinmethylalum num(2 4 m_ 4.8 nmol 93 2M i n

hexanes) and toluene (3 nL). The resulting crude

product purified by autonmated silica gel colum

chr omat ogr aphy ( Bi ot age) elutlng with an et hyl

acet at e/ hexanes gradi ent (8% 709% to give the_ti

compdund (357 ng). Ill. o

3= thoxyphﬁﬂyksulfonawﬁdo) N[ 2, 4, GNKmhnethqﬁ-S (m

or 4 Mkcphqnykath ene- 2- ¢ .bboxaﬂmae o
sal Eﬁ% ggga§|zed a séribed for 80 using! 1N N
(357 0. 69 mmol ) , aqueou S um hydr oxi de

6 71 nmol ; 0. 105N) and acetonitrile (5 ni). Tﬁis
afforded the title conpound as+ a yellow solid (367 ¢

gg&i Mass Spectr al Datal%niz): Measured (MH)- =

1 Meflayl 36&1412‘1}?13?@8“%%1!% nmzslflthmheneé(s&rﬁmlw-(93)

Fﬁ'y%ﬂﬂﬁl%d RYcQkibed for 78 usm% methyl 3-aminothiophene-2-carboxylate ﬁ259 mg;
%2 4-di f 1 uor ophenyl sul t onam do) - 4,6-trimethyl -3

L.¢3vermphol. ﬂTﬁ‘lfthWb)?WéWTS]ﬂtf?ﬂYb pHesr- (QEZé atls d)&frmmel). pyridine (0.4
S&ﬁ' 4J§@ ﬁaioi) a(lg ﬁ)ch@%&/é%a%g g%@cg‘%;aﬁ’@éd e 99@6&%%&@838 mg).

di ne
OI-I\H281 QFHUOFOIﬂleBylS)JJ!@@HdQ)sN-FFZ,F% trinjethyls3- (/morthm—H 2 O

P BT O W2 A (G0)3.70 € to

Synthesized as described for 85 using 36 (256 mg; 1.16 mmol), 93 (432 mg; 1.30 mmol),

trimethylaluminum (2.5 mL; 5.0 mmol; 2M in hexanes) and toluene (2 mL). The resulting
crude product was purified by automated silica gel column chromatography (Biotage™)
cluting with an ethyl acetate/hexanes gradient (8% to 75%) to give the title compound (235
mg).

I11. 3-(2,4-Difluorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (95)

Synthesized as described for 80 using 94 (247 mg; 0.47 mmol), aqueous sodium hydroxide
(4.75mL; 0.50 mmol; 0.105N) and acetonitrile (6.5 mL). This afforded the title compound
as a yellow solid (248 mg).

Mass Spectral Data (m/z): Measured (M+H) " = 522.14; Calculated (M+H)" = 522.13.

Example 28: Preparation of 3-(2-chlorophenylsulfonamido)-VN-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (98)
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~0 3)93,85CN NN~ S r 36 OO0 94 95 1. Methyl

3-(2,4-di fl uorophenyl sul fonam do) t hi ophene- 2- car boxyl a
wWo 2000084311 Synt hesi zed as descri bed for 78 usi nECTvER2094/053883

3- am not hi ophene- 2-car boxylate (259 ng; 1.65 mmol),

2,4-difl uorobenzene-I-sul fonyl chloride (0.25 nL; 1.86

mol ), pyridine (0.4 nl; 4.95 mmol) and

di chl or onet hane §2 m.). This afforded th@;’l

compound (538 2 I'l. 41)cH.Ch, RT N

) S
3-(2,4-Diflu bepy! sul §gnari doy- BF © NH
[246tr|metr?yl §(rmrpho|m Isacpheny
t hi ophene- 2- car boxani de (94) it‘1|e5| zed sas “8€8cri bed
for 85 using 36 (256 ng; 1.16 nmol), 93 (43& ng;, 1.30

mmol ), trimethylalumnum (2.5 nL; 5.0 mol; 2Min
hexanes) and toluene (2 nL). The resulting crude
product was purified by automated silica gel colum
chromat ogr aphy (Bi otage ) uting with an et hyl,
acetat e/ hexanes gradi ent Q)8 @. 75% to give th% @
C nd (23BiendlBic- NaOH

4- 0 n Hfonam t NNﬁsth
zﬁ H‘J@@%’ JQBQ vene 2- car b(o%ignde Q
SOdI um aIt 9 ) Synt he3| ze escrl bed for 80 @

94 (227 ny; 0.47 mol), aqueus Sdl um hydr oxi de °©
(4.75m.; 0.50 mmol; 0.105N) angd acetonitrile (6.5 mlg.
This afforded the title conmpound as a yellow solid
(R¥Bthy] B-Qihiosolpagisndenamzide)titipphene-2neanbonydate (30D-H) =

g?)%tlfyized%ld%%%%&%r 9%@g+m%th§’12¥-arﬁ§hothid%Qt{gpi-garg&ylate (255 mg;

epar ati on
3L @mmhl)oz olfbiohgrzens- F-owl &y idorNe [(984n6- 1159 mepRyhyrigine (0.4 mL;

RO e el BB L S RS Gy RS Tt Rued Ry Thotia

]()46631@1]2 RT Os 6 CORCH3 2) pyridine, O~\,00ONH

%@3 %6&&0 Wdo)%[zzf 67§\NH2 Og %r@%{lgﬁ ¢, o C

Ghiphbhyt thphelQ ﬁ}ar@ﬁxarﬁﬁe ©n CNN 1" sNN F
Synthesized as described for 85 using 36 (258 mg; 1.17 mmol), 96 (440 mg; 1.33 mmol),

trimethylaluminum (2.4 mL; 4.8 mmol; 2M in hexanes) and toluene (2 mL). The resulting
crude product was purified by column chromatography on silica gel, cluting with an ethyl
acetate/hexanes gradient (15% to 75%) to give the title compound (408 mg).

II1. 3-(2-Chlorophenylsulfonamido)-/N-[2,4,6-trimethyl-3-(morpholin-4-
yD)phenyl|thiophene-2-carboxamide, sodium salt (98)

Synthesized as described for 80 using 97 (389 mg; 0.75 mmol), aqueous sodium hydroxide
(7.5 mL; 0.79 mmol; 0.105N) and acetonitrile (9 mL). This afforded the title compound as
a yellow solid (382 mg).

Mass Spectral Data (m/z): Measured (M+H)" = 520.10; Calculated (M+H)" = 520.11.

Example 29: Preparation of 3-(2,4-dimethylphenylsulfonamido)-/V-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (101)

71



36 O0 97 98 1. Methyl

3-(2-chl or ophenyl sul f onam do) t hi ophene- 2- car boxyl at e
wQ 2@p/o8iBnt hesi zed as descri bed for 78 using nepPtmyiB2008/053883

3- am not hi ophene- 2-car boxyl ate (255 ng; 1.62 mmol),

2-chl orobenzene-| -sul fonyl chloride (398 ng; 1.89

mol ), pyridine (0.4 nL; 4.95 mmol) and

di chl oronmet hane (3 ). This afforded th e

conpound as a re@gd, solid g466 ny) .

3-(2-Chl orop \ylsulfonaHLHﬁi_LLg?TA.G tq;%ethyl 3-(no

rphol i n-4- yl)sphenyh] thpeptene- 2<E€ar box Nde (97)

Synt hesi zed as descri bed for sPhg 36/ (! 8cmo; 1.17

mmol ), 96 (440 ng; 1.33 mol ), |nethylalun1nun1(2 4

m.; 4.8 mmol; 2Min hexanes) and toluene (2%nl). The

resulting crude product was purified by colum

chromat ography on silica gel, eluting with an et hyl

acet at e/ hexanes gradient (15%to 75% to give the

title conpound (408 np).
111 N%-(2- ChIorophenyIsqu@n do)-N-[2,4,6-trinethyl-3

- hol i nLagkeryp pheny| | Ot |ophene 2- cﬁfﬁﬂxan1%ﬁ%N

SO /Saltz (28)., Bynkhesjzed as| descri bedcf or u (“o
97 (389._ny: 56, &5 mol ), ;jii?avdm hydr om@j\gﬁ

m.; Qe 79 nnol 0. 105N) and trile (9 nl)

afforded the title conmpound as a yellow solid (382
Mass Spectral Data (nmf z):'""Measured (MrH) = e

g[r & al?yal gcig 4Cdik1%{h%f‘ijph(er'_pllfonamﬁ&&%tlﬁ&phen%%&y?ﬁ% 99)

SSy@ﬂ],edlzedi ayeltiryibphfony8 siihd onéyi Yapinbdhiddhdnee2-tarborgtadty(253mg;
T BRLCL oIS L AU A DOSES: e 04

NhQ 495 fahid(ladd disfloforetiaol CHALL) THay affettsethe @le Ebnipoii (482 mg).

it B G B PSRBT

@pmya}tﬁﬁghaai-camoammmw 36 0 0 100 101 1.

333/(11216@112%# areetryibgrhion §7 yting In@a? aw) { hp apmdh 82 £428 angs d,df namol),

tﬁm@@l?palummum (2.5 mL; 5.0 mmol; 2M in hexanes) and toluene (2 mL). The resulting

crude product was purified by column chromatography on silica gel, eluting with an ethyl

acetate/hexanes gradient (8% to 70%) to give the title compound (318 mg).

I11. 3-(2,4-Dimethylphenylsulfonamido)-/N-[2,4,6-trimethyl-3-(morpholin-4-

yDphenyl|thiophene-2-carboxamide, sodium salt (101)

Synthesized as described for 80 using 100 (314 mg; 0.61 mmol), aqueous sodium hydroxide

(6.2 mL; 0.65 mmol; 0.105N) and acetonitrile (8 mL). This afforded the title compound as

a yellow solid (299 mg).

Mass Spectral Data (m/z): Measured (M+H) " = 514.19; Calculated (M+H)" = 514.18.

Example 30: Preparation of 3-(2-chloro-4-fluorophenylsulfonamido)-/V-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (104)
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Synt hesi zed as descri bed for 78 using nethyl

3-am not hi ophene- 2-carboxyl ate (253 ng; 1.61 nmmol),
waQ ebodiaset hyl benzene- 1- sul fonyl chl oride (373 POT/IE20882053883

mmol ), pyridine (0.4 nlL; 4.95 nmol) and

di chl oronmethane (2 nmL). This afforded the title

conpound (482 ng). II. F

3- (2, 4- D met hyl phenyl sul f onam do) - N- |

[2,4,6-trimethyl;3-(norpholin-4 yl)phenyfg

thlophene 2-c Gxani de (280) RBynt hesi zed_sas descri bed

for 85 using t2ah Ny; 2)hwidB, nnglp 99 (428 ny; 1.30

nmol ), trinethylalumlunn(z/i;zE cb. 0 ;. 2Min

hexanes) and tol uene (2 ni).: resul tirfg & lde

product was purified by columm chromatograpby on

silica gel, eluting with an ethyl acetate/hexanes

gradient (8%to 70% to give the title conpound (318

ng). 111. 3-(2,4-D nethyl phenyl sul f onam do) - N-

[2, 4, 6-trimethyl - 3- (nor phelin-4~ yl ) phenyl | o F
t hi dphene- 2- car boxam de, 0 salt (101) Synt Ia>e
a cri beduofos o080 u5|ngdf00 (314 nmy; 0206l mMod-E,

. 0obScamol 0.205N) g

rded the tit N
conpqgni a ye||OM/SO|Id (2 ng). Mass Spectr
z

Dat a . Measured (N%FD+ -~ 514.19; Cal cul ated

(N%FD+ - 514.18. Exanple 30: 1Rreparation of 104
chl_or o- -fIuoroghenylsulfonan1do) %ﬂ?

th Mfé'rsﬂ;?r@sc hjogesHOr SRR Y ISR Qs REHg P APk 2niar bowykate 602)

"E EhesiSQIHs WARSiBES fot 1@ﬂ§1ng glgth - 2008 ASkL -carboxylate (256 mg;
/1 B2008/ 053883 F Cl 1) CHzClI'2, RT s S CO, CH3

o0 b Fetloo N oghapneh S oTH BT e 625k bSS oD, pyridine

N
le (4%1j g%70911901? ancﬂ-ciwﬁl@ﬁoﬁl%ﬂ]ﬁnec% &%1W%q% 1%662'%631%5und (535

NogN~ S r 36 O O 103 104 1. Methyl

A I rp
RO AR SEOEM U R A
neipighylBhinph eret Hicabhemeid2 (108) boxyl at e (256 ng;
Synthesized as described for 85 using 36 (211 mg; 0.96 mmol), 102 (373 mg; 1.07 mmol),

odij, umh;/(de Qxf de, “?5* 2
and | acet n|5q& g%( m) .

trimethylaluminum (2.5 mL; 5.0 mmol; 2M in hexanes) and toluene (2 mL). The resulting
crude product was purified by automated silica gel column chromatography (Biotage™)
eluting with an ethyl acetate/hexanes gradient (10% to 80%) to give the title compound (46
mg).

I11. 3-(2-Chloro-4-fluorophenylsulfonamido)-V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl]|thiophene-2-carboxamide, sodium salt (104)

Synthesized as described for 80 using 103 (45 mg; 0.084 mmol), aqueous sodium hydroxide
(0.85 mL; 0.089 mmol; 0.105N) and acetonitrile (3 mL). This afforded the title compound
as a tan solid (45 mg).

Mass Spectral Data (m/z): Measured (M+H) ™ = 538.11; Calculated (M+H)" = 538.10.

Example 31: Preparation of 3-(4-fluoro-2-methylphenylsulfonamido)-/V-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]|thiophene-2-carboxamide, sodium salt (107)

73



1.63 mmol ), 2-chloro-4-fluorobenzene-|-sulfonyl

chloride (0.27 nL; 1.85 mmol), pyridine (0.41 ni;
wG209%/0m3pl ) and di chl oronet hane (2 nl). This aP¢DIEbSGR/053883

the title conpound (535 ng). II. 3-(2-C

hl or o- 4-f | uor ophenyl sul f onam do) - N-

[2,4,6-trinmethyl-3-(norpholin-4- yl)phenyl] ¢

t hi ophene- 2- car boxani de (103) Synt hesi zed descri bed

for 85 using 36 §211 mg; 0.96 mmol), 102 ( ng; 1.07

nmol ), trine al umi nuncLL 8T nl; 5.0 mod; 2Min

hexanes) and uebe (2 ﬂh%mmTheOLﬁsultlﬁ NHcrude

product was purlfled by auto *silic /g I colunn

chr omat ogr aphy (Biotage ) e} with an &P

acet at e/ hexanes gradient (10%to 80% to gnme t he

title conpound (46 ng). III.

3- (2-Chl or o- 4-f 1 uorophenyl sul fonam do)-N-[2, 4, 6-tri net

hyl - 3- (nor phol i n-4- vyl ) phenyl ] .

t hi ophene- 2- car boxani de, sodiym salt (104) Synt hesized

as described for 80 usingoll 45 ng; 0.084 nnobejiff

a s sodijuwmnhydr oxi de 0@0 85 ni; 0.088HaDl ;0°%

0. ndzﬁgﬁtQﬁtL§+|G/ nL) T s atf,onded

title /A%p N ss@s a ta | iNd (.45 \ug) Mass

Data (' z): Nbasured (N%FD+ 3.11; Calculated
(N%FD+ = 538.10. Exanple 31 Preparation of
3-(4-fluoro-2- nethylphenylsulﬁmnanldo) N—[2 4, 6- 107
trimet

nmor phol i n- 4- henyl th|o hepe- 0. carb
ke B@thgédﬂﬁm%(ghm?ﬂlﬂpyeny% hioph 2-carboxylate (105)

%&H&%&%M@&gﬁ&ﬁfer s l}lﬂ?g é)ethgfﬁé?fh&oth%h@e-z @rb&@la@'@% mg;
ridine
36111}1111081 4r8ero-2 m@h@v@mm@i&)nytﬂ@ndqiﬂm zyL A|8é @43913 pyridine

g(g @10 tr% ?gbg'}!!{lgl;i) %‘ﬁ'&@{ﬂhi}lmf}h&m{n@(z 7®) 310 258NN compdund (580

3ng)4-f | uor o- 2- nethylphenylsulfonanido)thiophene 2-carb
B P PSR G8u3 E 8 2 Bl b -
mmihpnylnhfobhmeez-éamxmyidb(&%Qne I -sul fonyl chloride
ST e s ngbrine bt 2 36 CHime' Bpf Bvthtis 195,08 i 0 23 mmol
ceimphiAin{ib@0 (2.5 mL; 5.0 mmol; 2M in hexanes) and toluene (2 mL). The resulting
crude product was purified by column chromatography on silica gel to give the title
compound (337 mg).
I11. 3-(4-Fluoro-2-methylphenylsulfonamido)-/NV-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (107)
Synthesized as described for 80 using 106 (332 mg; 0.64 mmol), aqueous sodium hydroxide
(6.5 mL; 0.68 mmol; 0.105N) and acetonitrile (5 mL). This afforded the title compound as
a yellow solid (339 mg).
Mass Spectral Data (m/z): Measured (M+H) " = 518.16; Calculated (M+H)" = 518.16.

Example 32: Preparation of 3-(4-chloro-2-fluorophenylsulfonamido)-/N-[2,4,6-
trimethyl-3-(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (110)
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nmg). I1.

3- (4- Fl uor o- 2- net hyl phenyl sul fonam do)-N-[2, 4, 6-tri nmet
Wdg0098443m0r phol i n-4- yl) phenyl] thi ophene- 2- caPODXE20VS4ES3883

(106) Synt hesi zed as described for 85 using 36 (210

ng; 0.95 nmol), 105 (404 ng; 1.23 mmol),

trimethylalumnum (2.5 nL; 5.0 mol; 2Min hexanes)

and toluene (2 nmL). The resulting crudeF uct was
purified by col ygn chromat ography on SI|I& el to

gi ve the tltgfg;conpoundn@&SVRﬁu) s
I11.3-(4-Flu 20,6t hyl pheamyl subfonam do) NN-[ 2, 4, 6-tr
i met hyl - 3- (norphol i n-4- yl)ph o B

t hi ophene- 2- car boxani de,  sodj alt (10” Syitthesi zed

as described for 80 using 106 (332 ng; 0. 640amol ),
aqueous sodi um hydroxide (6.5 nL; 0.68 mmol; 0.105N)
and acetonitrile (5 nL). This afforded the title
conmpound as a yellow solid (339 ng). Mass Spectra
Data (nmz): Measured (MrH)F- 8. 16; Calculatedp(

= 518 16. Exanple 32: Pr@ i on of

3= hIoro+Bm%ém®wopheny¢§ulfonan1do) - NecH2;, 4, @;
tr - 35 a@L e L k- 4 phe yI blopmeme 2; rHox o
ni de, i u ogq,lxc 110) /044311 Iy N
PCT/C:Eg 08/053883 C F C2, RT "'O S,

2) pyridine, O~~OOH CRCH3 C F S 108

F/ 1 F / 1 NH2 O 1) tiod uene, 0 C O%8 NaOH(aq)
O-S H-N~ to RT NH

JoMefhg; s gﬂhosopl}en@'éul@r@ﬂf@@t@mhefedmhgﬂylate (108)

% ﬁreﬁEécKHsQ{'e?c‘%édJQ)E 99hﬁﬂg/hl%ﬂﬁwmﬁﬁb&mphmeoph@s&q?mc@s@mg,
Iate (108) 21_ﬁnthesnze as described for 78 usin

hipmoB. &eilawer hilepypkanace-: alisayychloride (418 gngid 83 mme) pyridine
mll )mL 45 (537%19512_[{%3 fl CHR)E‘(QQ&%@ 'f@mIL) S'Wug fo’&lded:ﬁlb @1k Egﬁ'npound (534

, pyridine
an@ dlchloronethane (2 ). ThIS afforded the title

Cl‘f.rgz?éfilaf‘ljlo(fé—%fhuorophenylsulfonamido)-N-[2,4,6-trimethyl-3-(m0rpholin-4-
yDphenyl|thiophene-2-carboxamide (109)

Synthesized as described for 85 using 36 (217 mg; 0.98 mmol), 108 (396 mg; 1.13 mmol),
trimethylaluminum (2.5 mL; 5.0 mmol; 2M in hexanes) and toluene (1 mL). The resulting
crude product purified by automated silica gel column chromatography (Biotage™) eluting
with an ethyl acetate/hexanes gradient (8% to 80%) to give the title compound (196 mg).
I11. 3-(4-Chloro-2-fluorophenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (110)

Synthesized as described for 80 using 109 (189 mg; 0.35 mmol), aqueous sodium hydroxide
(3.6 mL; 0.38 mmol; 0.105N) and acetonitrile (6 mL). This afforded the title compound as
a yellow solid (190 mg).

Mass Spectral Data (m/z): Measured (M-H) = 536.20; Calculated (M-H) = 536.09.

Example 33: Preparation of 3-(4-fluorophenylsulfonamido)-N-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl|thiophene-2-carboxamide, sodium salt (115)
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ng). Il. 3-(4-C hloro-2-fluorophenyl sul fonam do) - N-
[2,4,6-trinmethyl-3-(norpholin-4- yl)phenyl]

wo booophsne- 2- car boxam de (109) Synt hesi zed as PeFB20082a53883
for 85 using 36 (217 ng; 0.98 mwol ), 108 (396 ngy; 1.13
mmol ), trinmethylalumnum (2.5 nL; 5.0 mol; 2Min
hexanes) and toluene (1 nL). The resulting crude
product purified by automated silica gel colum

chromat ogr aphy (Biotage) eluting with an ethyl F
acetat e/ hexanes gradi ent (%%800/() to g| ve the td t

c d (19§tolu O/S

I I—&Fe-—2~—f¢—|—uerohe Isulfo md A 24 O
i met hy (r?MJﬁ*Ffblol e gl gny ] Mo

t hi ophene- 2-%at’boxani de, §o 110) Synt h

as dé&cribed for 80 using 109 ng 0.35 mml ),

aqueous sodi um hydroxide (3.6 #4d; 0.38 mol; O. 105N) 115
and acetonitrile (6 nL). This afforded the title

conpound as a yellow solid (190 ng). Mass Spectral
BaB-44-Fiyoryphenstaulionsanidoy Ny 2,4:6-thipeeting: 3-@aorpholan-¢d

Preparati on of
ﬂ@@?’(‘ﬁ'&&ﬁgﬁenyﬁ%@ﬁd@‘ % -I\I- g 4,6-trimethyl-3-
(Symthekiadd as-ddscyibydfoe hy llilllgu“’@ﬁﬁé n@ QSQ ammrd)( aiate (S.3odum

sal t %5&%%5“@17“? inFg[‘ gg{n némé‘]o }% iR g{akgséﬁ%?i ?@ %?%9' 8,%{%01) and the

Ne&)loﬂ\h(lﬁhﬁ)v@,s h@atéﬂ AtOORT. FhiChiB&ebdHhe title cdh@uid Mpake Jellow

N N gl NN 36 OO 114 115 1.
S’SOMK 18®r ophenyl sul f onani do) - N-[ 2, 4, 6-tri met hyl - 3- (o
rlwhsn {4-Prudrophlenasifayihinid d)y N0 P66 erirrehidi-B QiR ApIbein (41 14)
nt hesi zed as described for, 13 using 36 (176 ng; 0.80
AP opbee-T-Engomryide, oA SPurm num (13
RyhHeRd G asaM driBe X 8N BSe B84 n%z 817 @Qnolp a@Roll '%ld?un@fﬂﬂiromde
e

the reaction nmi xture was heat at 90C. This afforded

thd k0. & morbUAD. astonitia(Emye pdvaters@Inly. (T9E afigyded the title

I El I fonam do) - N-
Jé)mfg%l(ﬁlrslanvgﬁﬁ%&%@ phol i n-4- yl) phenyl ]
tMﬁ&S}ﬂp@Qﬁ@l Date ambyoxidpasdred (doH) unf&RlG CattaBled Syrithespoett.
as descrlbed for 67 using 114 (84 ny; 0.17 mol),

ue i um i ; 17 I v 0, .
FAFEF o3 reb e PP P ey g yhroh gD S flhmernyn-3-
t(hﬁ)rphdlilﬁ4-yl)phenyl]th10phene—2 carboxamide, sodium salt (118)

NH; NH,
1) toluene, 0 °C {1( 1) CH,Cl,, pyridine, RT
N 2) Al(CHy)3, 0 °C to RT 0P
o 3)100°C  NH, cl
2 [3.

s~ "COCHs F
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conmpound as a white solid (81 ng). Mass Spectral Data

(mz): Measured (MtH)+ = 504.16; Calculated (MtH) + =
woa0eboh44311 Exanpl e 34: Preparation of PCT/IB2008/053883

3-(3,4-difluorophenyl sul fonam do)-N-[2,4,6-trinethyl-3

- (nor phol i n-4-yl)phenyl]thi ophene-2-car boxam de,

?Ig éqﬁ?nﬁ % 2 %}) #lgkne %{p%h&&?@ﬂ%gl]%u&h%&# ]sc)“g"’ff‘m‘de

@B)0 3) 1OOCNH2CI 36 116 F S CO2CH3 F FF F O

RS PRI 58 BB TR L Y o

REMEIhBROMEA DD BBEBmL122. 6 mmol; 2M in hexanes) and methyl 3-aminothiophene-2-

paHaA] S pbheae nf rgy g Rer ey nade B e
fregulting dvhfder}ﬁodﬁ@t Wks. leﬁﬁgd by'i_’alﬁgmﬂmmhaa geOl:dlﬁﬁﬁ Cl{l‘&l@&t@kl)a hy

trimethyl al um num (11. ;. 2Min

dRiptast %WU@“&#} ﬁb%twl @mﬁ?é?{ée@ne%%@st Y10 b {010 )7‘8 g@fe e itle
IbmpofiiPds)a 1RREyABE HEARLTLH M xture was heated at

100

. The resultlng crude product was purified by
alit b Pad-BifluprppheaylgulfonamidepVd e SrisimeghdFgmorplin-4ge)

[ ' N_ / hexanes gradient (10%to
?%%e%]tgobge%g%@%‘%aeﬁﬁg&ﬁ und as a light yellow
sSMnthdm@@l ap@legpyibed for 78 using 116 (300 mg; 0.87 mmol), 2,4-difluorobenzene-1-

[521 13 ﬁyg af)n%l;@g?%h 661 ? :,leqfq)g E?l‘l nzle 80 28-5 g; 2.6 mmol), and dichloromethane

Y6 e Mk piude pmldﬁm evaR raearshtivadiroe oftlyl d)ctaBy InixhesS it@ gide & title

descri bed for. 78 us (300 ng; 0.87 mmol),
PRI 416 SheHD Bl DOy oPl o} do (201 g: 0. 05

nmm3)(3, 4Flyﬂ1|udi'difheﬂﬁ51ﬁ%aﬂldoz- [27378 tyim ey L 3-(morpholin-4-
e

di chl or onet han crude product was
rdiphgrylihiophene-3- F%’l‘i’f’&‘h‘;‘i‘!"’ sqdivinytady B&8)anes to give the

tS}Elhl%SlZMQi@ébﬁGecﬁﬁ)r @'ﬂsﬁ% flrneis ﬁl S 05D PP ad®dus sblliim hydroxide
| uor op onam O - N

[(Q 4 IIQ- t0rﬁ2|3(é1‘ph(g,1; 0. gN{mﬂr%htgmitrﬁe [t rny]) ) Priggijargled the title compound as

tJllll PORRE hgxam de, sodiumsalt (118) Synthesized
gegcrlst? g% gr using 117 (273 ng; 0.523 mmol)

dﬂm@pgct@bﬂatar(rmhyd‘vimsh@é (M-H) = 520.13; Calculated (M-H) = 520.12.

Example 35: Preparation of 3-(4-fer+-butylphenylsulfonamido)-/V-|2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]|thiophene-2-carboxamide, sodium salt (120)
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(5.23 nL; 0.523 mmol; 0.1N) and acetonitrile (3 niL).

This afforded the title conpound as an off-white
waedmwa443285 ng). Mass Spectral Data (nfz): MeaBOT/&&bR008/053883

(MH) - = 520.13; Calculated (MH- = 520.12. Exanple

35: Preparation of

3-(4-teat-butyl phenyl sul fonam do)-N-[ 2, 4, 6-tyrj net hyl -

- (norpholin-4-yl)phenyl]thiophene-2-carbaxaf-de,

sodi um sal t (120) 77 WD 2009/ 044311 PCT/ P08/ 053883

NH2 Qi, X0~ ~s S NN 1) cHC12, pyrdo\' , RT NH 0"0

OHp I S 116)¢H,dl8ndirk,.rE O NaOfgaq) O Na'

I\U OJ20 & o /T ?
3 (4q tyI oheny fani do) - N- [ m@#yl -3
- (norphol i n-4- yl) t hi ophene- 2- carbo e (119)

Synt hesli'¢ed as descr|bed for 78 using 116 (100 ny;
0.29 mmol ), 4-tent-butyl benzene-I- sul fony®chl ori de
(80 my; 0.34 mmmol ), pyridine (0.068 g; 0.86 nmmol), and
di chl oromethane (3 nL). This afforded the title
conpound as a white solid (86 ng). I1I.
3- (4-teat-Butyl phenyligul f onam do)-N-[ 2, 4, 6-tri et hyl -
- (nor phol i n-4- vyl enyl ] thiophene-2-carboxam de,
sodium salt (12Q nt hesi zed as described for 7 using
11Na085 ng; 0. 858 mmol ), aqueous sodi um hydr oxi de
(1.&&NL; 0.1 Dl ; C)ﬁm% and acetonitrile (3 nl).
Thi s af f or ded % i sl encolpound as a white solid (86
ng). Mass Spec (mz): Measured (MH- =
540. 25; Cal cul at ed”( - = 540. 20. Exanple 36:
Pr epar ati on of 120

gz chloro-4-(trifluoromneth z phenylsulfonanldo - N
[12 3446t BrivintedyisefonaprdtigVil hdf-tyimespddy(morphgdntne- 2-

éﬁgﬁ\ Bﬁghﬂ &Qﬂhm}ﬁﬁhﬁie Qﬂi§§) 78 WO 2009/ 044311
/1 08/ 053883
Synthesized as described for 78 usmg 116 (100 mg; 0.29 mmol), 4-tert-butylbenzene-1-

sulfonyl chloride (80 mg; 0.34 mmol), pyridine (0.068 g; 0.86 mmol), and dichloromethane
(3 mL). This afforded the title compound as a white solid (86 mg).

11. 3-(4-tert-Butylphenylsulfonamido)-/V-[2,4,6-trimethyl-3-(morpholin-4-
yDphenyl|thiophene-2-carboxamide, sodium salt (120)

Synthesized as described for 7 using 119 (86 mg; 0.158 mmol), aqueous sodium hydroxide
(1.58 mL; 0.158 mmol; 0.1N) and acetonitrile (3 mL). This afforded the title compound as
a white solid (86 mg).

Mass Spectral Data (m/z): Measured (M-H)™ = 540.25; Calculated (M-H)™ = 540.20.

Example 36: Preparation of 3-[2-chloro-4-(trifluoromethyl)phenylsulfonamido]-/V-
[2,4,6-trimethyl-3-(morpholin-4-yl)phenyl] thiophene-2-carboxamide, sodium salt (123)
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Cl NH2 1) pyridine, RT1' S CX®RCH3 2) OSOONHS
CORCH3 F3CCl 121 CFR3 Cl CF3 NH2 C C 1) toluene, O
wW@2@sH44420H agt 0=5 N 2) AI(CH3)3, 0 C to RT NrCTHIBA08/053883
CH3SCN N NH+ r-O S~ e NN NN -~03)121,90C 36 0 O

122 123 1. Methyl

3-[2-chloro-4-(trifluoronethyl)phenyl sul fogam do]t hi op
hene- 2- carboxyl ate (121) Synthesized_a escri bed for
71 using nethyk,,3-am not hi ophene- 2- car@ ate (0.30

g’ 1 9 nTTD' n 1) pyridine, RT
2-chl or 0- 4- (ty i f¢:€tr omét hyl.) behzene- | - Ffonyl
chloride (0.33 m_; 1.9 afld  pyri'direc.This

afforded the title conpbtind & an orange,solid (0.55
0.
3-[2-Chloro-4-(trifluoronethyl)phenyl sul fonam do]-N-[2
, 4, 6-trimethyl - 3-
(mor phol i n-4-yl ) phenyl ] thi opHéne- 2- car boxami 1922)
Synkthesi zed as descri beq, f @ 13 using 36 (O. g ‘ 0. 90
; tol wenee (s nL), otyinethyl al unkeigm (1o-9 m; 3.8

i PETCLEN 91 0.36& g; CHQNQO IN and
t he reik:flkl aﬁﬁb%turg w@g@ Nai) 90C. Thé, ng)

crudg, product was purifie automated sil'i
col umm chr omat ogr aphy (Bi otage) eluting with an et hy
acet at e/ hexanes gradient to 'dive the title conpot®d as

RS bR onesmir PR e
N4¥D46tr|msthy| -

SR ChET %8 A e S G
(rOmab, l}chl&om(mﬂﬁdrémethﬂmgMgg fmglrf?ttmrl ihllyldﬂdB((OCBG rnI( _?hﬁlﬁr;lmol) and
PO e AP Ao 16 "apatiedas = e gH 150801 1 d

0.3 & 6ibeh b ] éth1=3-
(586 ?logmcoglwgﬁl é\ftﬁgg (M H) Iyl)w—@ ls“ %ldh@gq\ﬁiﬁ%g/tg%sn

F@Prplséwo%ybgla%lsﬁthlwﬂmléae@ommlﬁ| PR/ Fl exSt ati on
AS N siBE 0L Qe Qkribed for 13 using 36 (0.20 g; 0.90 mmol), toluene (5 mL),

trimethylaluminum (1.9 mL; 3.8 mmol; 2M in hexanes) and 121 (0.36 g; 0.90 mmol) and

the reaction mixture was heated at 90°C. The resulting crude product was purified by
automated silica gel column chromatography (Biotage™) eluting with an ethyl
acetate/hexanes gradient to give the title compound as an off-white solid (0.16 g).

I11. 3-[2-Chloro-4-(trifluoromethyl)phenylsulfonamido]-V-[2,4,6-trimethyl-3-
(morpholin-4-yl)phenyl]thiophene-2-carboxamide, sodium salt (123)

Synthesized as described for 7 using 122 (0.16 g; 0.27 mmol), aqueous sodium hydroxide
(2.6 mL; 0.27 mmol; 0.105N) and acetonitrile (1 mL). This afforded the title compound as
an off-white solid (0.13 g).

Mass Spectral Data (m/z): Measured (M-H) = 586.10; Calculated (M-H) = 586.09.
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CCRO- Fl p-CHO cel | s were seeded at 25,000 cells/well in

a clear bottom black wall 96-well plate (G einer
wa@emws0e0)1 one day prior to assay. Cells were gPOWMB2008/&3883

tissue culture incubator at 37C with 5% CO2 for 18 to

24 hours. Wash buffer and dye |oading buffer were

%@yﬁﬂgg ?§ fEERD Fi?fﬁ/l?tlé)g? tholl G %’Sﬁ%t?c\ﬁ?s per f or med.

er was prep are accor 0 the follow ng
prot ocol : @@RI%FIpWHBﬂSW(ethdad@géﬁMH dtiowell in a clear bottom,

SRRt Shorat L PSP BT b ity Ve o in-

R&Z&lc)ﬂtdﬂeﬁﬁ@bmedatlm"@wfrh 5% D, fdaCHo(Hitwhsr 8318) was

bt fer  _cotih her xnse bbb R TiEpes hirtiol B R the the assey

N@Qﬁﬁ@ﬁlﬁe@ vﬁ@h bef@r v%pv*@h}ed Fdl:@btrding ﬁ')ytﬁe fdu@aﬁigrpgotbm f®rml
ar e

ARG %‘FQﬂ’W@l'@F@ﬁd“O?ﬁg 9<56@ pf‘flébb%HEPE%Eﬁ@Ea H%ﬁ”@qh]étml

C?sfterge G, F: ieﬁ%aﬁler(tm WJUA@ roBérQ:@ﬁ%SF %%%261)%1@%@19@11114'1 M
20% pl uroni c F-127 (Mol ecul'ar Probes P3000MP) .

[M@ Hishee $B BY) wap edded saiedutiontahd ol adastedtodi- ﬁngglswﬁbbuffer
ROPRBET LR 20 m HEPRS a2 2 Bl SRR XeF G pL e, ave
viegdipy lg}fﬁbr ods fricpeegl asrfokrl]iamkg 13. mlg-wdsh b‘ﬁerﬁh@lmé/pluoromc acid
SRRl R TR B I 00 ueh DOt 08T,

eaGh 208 ﬂlur%mc'l?* ﬁzt7€(§/lo‘1@{ﬂ%r pRSUDHBENR]. 37C for 30

m nut es . Loading buffer was aspirated 7. Plates
wWapE2has he@?ell\a wére ioded with dsdvctrding o thp@lrotvc@ﬂ belgw3 8.

100 | ¢
ncubat PRy BB B ARR RABSURIoES s o SRpUELF
assay edLuidity HiffePRaoprefearax®tatin dark) 00163] 10 nM st ock

corrpons n O were epar ed d_ di. Oto
gBIHBBH‘ﬁ & Wi Pl P BT e Wl%ﬁbﬁﬂ %%%@e%wellxl

IOOI nt 4S €40 @lsdyg 'lclaHﬁl%%Ffe%ta%&ﬂ tBQachS@die final _

concentration of O (1% . Conpounds were tested in

dupl i daPletepmictesnfubpted eladdPC i dtmintegyand r hTECK ( R&D
Syste%s{u?%gT RIS gg{a%@d to 6X of its EC70 with

wash bu propriate anount of 6X |igand was added
t o eadhPlek IwereDaztshedmsh dotakiyzsh bufisipagw{Lt Bt 3 sof t war e
to cal cul ate ICBO val ue of antagoni st activity for
each @oh@o‘éﬂﬁ’&agh byt pe pdesdeeivdbdi ment s descri bed

above gapg;ck %chg&f@at%@atbﬁ AR5 Soynikedpl ary, and those
skilled in the art wll recognize, or will be able to

ascer tl§i l?iat@s*i'erfgasmedrmté FLRRR oF g Station experi ment ation,

TIRER occady Bam 6B SyBouB B3 05 SRS se PSR A vs0 o

AhM. sﬂmrtpoemisi weat dihttsd iaveusic buffdr demekk & poibtesemést huhoristventaining
t he. cl ai ? chrat t er and
o ﬁl’élg E%laa co e%engau%nh g‘iﬂ/{;p%(g dﬁ g qnépor}l;s tesBin duplicate wells for
each point. Ligand thTECK (R&D Systems 334-TK) was dlluted to 6X of its EC70 with
wash buffer. Appropriate amount of 6X ligand was added to cach well. Data was analyzed

using XLfit3 software to calculate ICs, value of antagonist activity for each compound.
[00164] The embodiments described above are intended to be merely exemplary, and

those skilled in the art will recognize, or will be able to ascertain using no more than routine

experimentation, numerous equivalents of specific compounds, materials, and procedures.
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WO 2009/ 044311 PCT/1B2008/ 053883 CLAIMS What is

clainmed is: 1. A conpound of Formula |I: Rd Re Re Rb
wo@@s4sRa1 NH HRL O S NN R3RzI1 or a PCT/IB2008/053883

pharmaceutically acceptabl e derivative thereof,

wherein R and R3 are each alkyl; R2 is selected from

20 SRS are O ek B R oBUGH P Rg R mater and

adrk encpmpima¢dolay thy hprendedhddiomal koxy, with a provi so that

when Ra, Rb, Re, Rd and Re are each hydrogen then at

| east one of R, R2 or R3 is other than nethyl. 2. A

compound according to claim1 of fornula: Rd F Re

2Rb OOSRaNHRLO s'™ N\ NJ ORZBR2or a

pharmaceutically acceptable derivative thereof. 3. A

conpound according to claiml of formula: % o0;3 NH
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HRL O SNN ORI R or a pharmaceutically

acceptabl e derivative thereof. 4. A conpound accordi ng
wo ooooloaism 1 of formula: 82 WO 2009/ 044311 PCT/IB2008/053883

PCT/ 1 B2008/053883 Rc ORob OGS NH Hr RLSNN O

RXt~ R2 or a pharmaceutically acceptable derivative

thereof. 5. A conpound according to claim1l of

formulaz: F OOS NHRL CCLAIMSOR3 R2 or a

pWastnedewteddal | y accept abl e derivative thereof. 6. A

compoynd agcording, tg claim1 of formula: Rc OQOS
NH SLi/ N h]con@o'dl?d Qﬁ:ﬁﬁrﬁaﬁgceuti cally acceptabl e
derivative thereof. 7. Ac ound according to claim1l
selected from FF O\ F Ro~Ss 0S 0-S0OS

Rb

5
o= a
7 ‘NH ) 1
1
RS
©Rs R? I
or a pharmaceutically acceptable derivative thereof,
wherein R' and R” are cach alkyl; R* is selected from halo and alkyl; and
R*, R®, R, R? and R* are each independently selected from hydrogen, halo,
alkyl, alkoxy, haloalkyl and haloalkoxy, with a proviso that when R, R®, R®, R and R® are
cach hydrogen then at least one of R', R” or R’ is other than methyl.
2. A compound according to claim 1 of formula:
Rd
F
Re
Rb

or a pharmaceutically acceptable derivative thereof.

3. A compound according to claim 1 of formula:

or a pharmaceutically acceptable derivative thereof.

4. A compound according to claim 1 of formula:
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NHNHNHONHQ N~SN-JSNN SbNY 000) Cl
L, F, 0 O C 0S0=S0=S0SHEO0NHH3 NHH NHH 0
WE20H31) ONIJ SSOO0O00 C C 83 WO 2009PONRIS/053883
PCT/ 1 B2008/ 053883 CF3 OCH3 /C( CF3 0S O0OS OSOS
NHQNHQNHQNHHN/ HNomi HN/ NCIIl -N S -T ~
SIl ~SSI 0000 FO FF,O0-0-000SOSOS
OS NHNHNHNH ~ Tr NC? C'N? SF( N~~O S~ N S~
N~O000 CO FFFC @;Rbo&osososos
OCR FOO- 0ASOSO0SO

NHN O NHN NHN EO NHN S F/?s
O/

or a pharmaceutically acceptable derivative thereof.

5. A compound according to claim 1of formula:

F
O
\\j :
o=3

NH
4 1

[ v % (%
Y NIjNJ

° R R?

or a pharmaceutically acceptable derivative thereof.

6. A compound according to claim 1 of formula:

\\j:
\

S

o;
// NH o
H
S N N\V/J
o}

or a pharmaceutically acceptable derivative thercof.

RC

7. A compound according to claim 1 selected from:

F F :B/F F
Q. Q (2\\ Q/ Q. N QF

Q
0S8 o 0-8
NH

NH

S 0-8
NH NH
@TH (3 %nﬁ@ %Hﬁ@ @@Tn i
, © cl , © F , o
a a

O 2
o d< o o S o I
NH NH NH NH
/ AN 9 v o /T P
@Lm“: iiw AN B Ey ‘ i AT G -
o , ° a o, o , © a o,
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NHNHNHNH NQNQNQNI ~-O~I S~I ~Soo0o0o0
HBCOF O- O- OF @ OS OS OS O=S OCF3 NH NH NH NH
wWoR00@um43 S N~OS NOS N~-OSNHHH OO0 OrpOr/(266/053883
CS-CF3 O- 00 OSOCS- OS NHNHNHHNOSNDO
SHrO ~i ~/ 00 and 0 or a pharmaceutically
acceptable derivative thereof. 8. A coppound of

Forrrul l: 84 WD / 044311 P gﬁzoos/ 053883@
Rx -; p Rw 07% cFNH R4 m N O R6):Q I
% j @ 3¢ 9 ¢
Seuiie o v U*Jé@” Uméa”
F
F
J@ 3 7 :

0-8 0-S 0-S
NH NH NH

T T i

\\O—.-.

o F P
ol S 6
o‘isﬁq o"sg ﬁ mﬁ

A fﬁi ﬁ“ O ﬁw S
Hscss@ 2 I Y 33,

or a pharmaceutically acceptable derivative thereof.

8. A compound of Formula II:
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or a pharmaceutically acceptable derivative thereof,
wherein R4 is alkyl; Rs and R6 are each i ndependently
waeteotssdl from hal o and al kyl such that at | eRST/IE2068/053883
of RS or R6 is halo; R', R, R', RY and Rz are each
i ndependently sel ected from hydrogen, halo and al kyl.
9. A conpound according to &I aim8 of formula: Rx /
co OAS NHR4A HS-/ O NN\, R&*"R5 or a
phar maceuti cal | y accept aBf-e ivative thereof. 10. A
compound according to cl aic\z(n RFormula: F 0 GsS
NH4 HRSNN R6 RS o8 aFBharmaceuticaIIy
accept abl e derivative ther .~11. A conpound
according to claim8 s&l gtted f}'o F o8 08 OB
NHNHNH SNNSI NN N < Cl Cl as 85 WO
2009/ 044311 PCT/ 1 B2008/ 053883 O-S ®B~5 NH NH S N
NUJ s( NN R® R 11

or a pharmaceutically acceptable derivative thereof,

wherein R is alkyl; R’ and R° are cach independently selected from halo and
alkyl such that at least one of R” or R’ is halo;

RY, R¥, R*, R” and R” are each independently selected from hydrogen, halo
and alkyl.

9. A compound according to claim 8 of formula:

RX

O
W S:
S

\

y NH nd
/T
© RS R®

or a pharmaceutically acceptable derivative thereof.

O

10. A compound according to claim 8 of formula:

or a pharmaceutically acceptable derivative thereof.

11. A compound according to claim 8 selected from

F F

O\Q O\\Q O;Q/

0-3

\ 08 0-8

NH NH NH
o Gy (ol

© c © c a ,
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Cl and O F 12. A pharmaceutical conposition conprising
a conpound of any of clains 1-11 or a

w@b@vowseut i cal | y acceptabl e derivative ther eoPCT/#B20082053883
pharmaceutically acceptable carrier. 13. A nethod for
nmodul ati ng CCRO receptor activity conprising
contacting the CCRO receptor wth the gonpound of any

of clainms 1-11 or aar maceut i cal | @ cept abl e
derivative ther eo‘P 4. A nethod Pg reating,
preventing or a rat| ng a di se%\ associ ated wth

CCR9 receptor o?‘prl n| ering the
compound of any ceutl cally
accept abl e deri vat |cve reof hod of claim

14, wherein the di sehse is Cr8ﬂn S d| sease ul cerative

col it i1g, cal plﬁﬁnﬂ:bﬁ&ﬁﬁ@mﬁ@Elhﬁfﬁéc)tn}ﬁﬁir@ra%hi@lund of any of claims 1-11
cholangitis, HV, at e cancer | eukem a, nﬂla
i B ﬁri%ﬁﬁ?utlégl}}’c@f?e%%b ?T%qugﬁtb‘f?é ergqf and a pharmaceutically acceptable

carrier.

13. A method for modulating CCRO receptor activity comprising contacting the
CCRO receptor with the compound of any of claims 1-11 or a pharmaceutically acceptable
derivative thereof.

14. A method for treating, preventing or ameliorating a disease associated with
CCR9 receptor modulation comprising administering the compound of any of claims 1-11
or a pharmaceutically acceptable derivative thereof.

15. The method of claim 14, wherein the discase is Crohn’s disecase, ulcerative
colitis, celiac disease, primary sclerosing cholangitis, HIV, prostate cancer, leukemia, small

intestinal cancer or melanoma.
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