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WD 2006/ 044457 PCT/ US2005/ 036674 N- BENZENESULFONYL
SUBSTI TUTED ANI LI NO- PYRI M DI NE ANALOGS Thi s
wapplsioaatsion cl ai ns the benefit of U S. Provi sPOmAiS2005/036674
Patent Application Ser. No. 60/617,668 filed Cctober
13, 2004. FIELD OF THE I NVENTION 5 The present
I NVemt-BENZENBSEIHFOSYL GGURATITUMBD (ANLLINCG PYRIMINAND ALt
are useful for inhibiting kinase activity. BACKGROUND
OF THE | NVENTI ON Nucl ear factor-KB (NF- KB) is a

transcriptional factor that uI at es expr.essi o
ofThis applieationtcl @@ﬁ@éﬂb@?’é&%U So %fﬂ%w%f’ yohbplication Ser. No.

60/61‘9%%8%& @{}09& 1I§F2@ is central to inflamatory 10

ecausé i regul ates the expression of
pro |nflannatory [ r necrosis
factor-a ( TNF- a)jﬁ -(ﬁﬁ% fﬁkﬁﬁﬁf s inflammati on,
al so acts .as sur vi val fact r fo c
ol Buu e e aeRe i ncorRRi e ARlpeD iR efe RERl To

1nh1b1ft1ﬁg'k9{a§eacﬁl§|ﬁya has been found in ovarian, breast,
prostate, bladder, and colorectal cancer as well as in

| ynphonas and g el @GN0 THEGIWENENS& in cancer

has been furtrrer T natea I5 research show ng

e(e)lrs fag Lt N rrm Laje{@ng&?& q%bg’f;ag ] ﬁ‘l‘é Fa%ésncﬂe expression of

1mpox*tlﬂﬁfgé\ﬁs relBted (@ 082 3urviNGE. KBtivatioe sf Nﬁ’chilsn:apml to i ffanmrhatory
in_ cancer," Di scovery_Toda 7,  653- 6?3 Because
respopye heﬁ@sﬁéqrég‘éﬁtei?\l%leﬁpr%ﬁ% H%Pfog‘éﬁé@@m%ﬁ}ﬂm ires Stch as tumor
necro'sfgglec@dp {P@' Ly N Nlﬁ% hét fnw frﬁﬁ@cs'ﬁﬂaﬂ%gﬂcﬁl Baeddd a@Sas a survival
I -cancer and antl-1nflanmation therapeutic agents.
factor2for fﬂaﬁy paricasrandfean stimfilairth&Brddectiet of angtbgemicttgtors. TNF-a has
yt asm of restin I.LKB. an. inhibitor, ot
been fgENE! ORPAREPTPEL RO 0tEe WSy ceti I SAGT o5 GF IR ar
1ymp11§dxﬂa%%%d GRS, KIRWHleaF NH-KB i bﬁ@%ﬁhe(s bekturtHep (ingXated by
onprising subunits I KKa, R and %{ Upon sti nul ati on
reseama shéveing that aifpkB pr@mof@xtumoraieaws: FHPPressibR apeptaNang |

s ) 5 R, B RRSRRRE B

cancer h@rﬂg 01 RSHFT olap, May3-6§8 .t Bectsd Bhelasdé bONEKB NFt-uKﬁrlgenesis
i's free to enter the nucleus and activate

and mﬂmmnpNﬁde inhibitays may eoeyy usefukes %tln%léewér?aflégﬂammatm
esi s through Inhibition of For khead FOX3a, '
thera ”FDaé%‘ig 225-237. Haefner, B. (2002) " NF-KB:
armmelintigy forfpfINF-ail ip réthinedinctha cetoplasirafi gesbing cellelyyIkB, an

SR R oSS SRS . e SR8 S8
IxB kﬁﬂé@g’}lﬁﬁn)eccd 18X dsoﬁ‘%ﬁmg @bl G TRKOP; anld"ygm d¥stinf&ich by, for

SO pronote tu enesi s by nealvHﬂ)é
exampkgau toxdn, agy tikiveer (sucrlmss'ﬁﬁ Fob,i co morfiziog cadsationy BRK pbospbylates IxB

and tlflgag%trsolib?qumnanon-de&) en degracEmon through the proteasome pathway. With

kB destroyed, NF-xB is free to enter the nucleus and activate transcription. Hu, M. (2004)
"IxB Kinase Promotes Tumorigenesis through Inhibition of Forkhead FOXO3a," Cell, 117,
225-237. Haefner, B. (2002) "NF-xB: arresting a major culprit in cancer," Drug Discovery
Today, 7, 653-663.

Aberrant expression of IKK has been correlated with activation of NF-xB and, in turn,
tumorigenesis and cell proliferation. High IKK levels may also promote tumorigenesis by
negatively regulating other transcription factors, such as FOXO factors. Hu, M. (2004) "IxB
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WO 2006/ 044457 PCT/ US2005/ 036674 Ki nase Pronotes
Tunori genesi s through I nhibition of Forkhead FOX(O3a, "
W@/ 044437, 225- 237. Thus, inhibiting | KK mayPCTOsim0$/036674

cell proliferation and tunorigenesis. Oher anilino-

pyri m di ne derivatives have been shown to inhibit

i nappropriately high kinase activity. See, e.g., US
Klnase@&bﬁﬂies Hamo6ig Ork3isGhdug hidmglieion of RelkaeadeBK0Sad Cudled]7, 225-

or agents _that selectively 5 inhibit kinpase, acé [

237. Tlhms |1%mb1ﬁ§g Ik, maph@hﬁme%eélrﬁrolilmaéma% by e paS. Rfher aflino-
pYIImI%]lrﬁg gerlvaﬁvmg bekn S Em-ﬂt |%)po'51? gf%l}eﬂ‘?or nﬁ@%@tnﬁ@e See,

i nvention provi s a co
e.g., UR6P&ent No- 6B4R2B66R Hov@velN therblrdhaiR8a névdl fot ageinés thiatselectigely

s hyd | ected. 11 om t
inhibit Kiaes st BFIOHIRE R gLlamateny invegan i RRERerdy |

substituted i m dazol optionally substituted al kyl,
opt: onal |y subStDMARY. ORI INGEN N, V.
substituted al kynyl, hydroxy, and al koxy;

e bac twbodimsm, tieeprgsentimventia Bovidgs @womwrnég@f rformula I
optional l;y substituted phenyl; 15 an optionally

substit 5(mr 6 nmenber ed heteroaryl ring wwth 1 to
4 hetero __l_p ovided that the heteroaryl ring is
not Rspyrl in ?ur an, isoxazole, pyrazole, triazole,

i mi daaol ex?or Ot hi azol e; a benzene ring fused to a 4
to 8 nbered ring containing O to 4 heteroatons,
interr ed by 0 to 2 of the groups C=O SO or SO,

and loptilonal Iy substituted; an optionally substituted
0 Neror polycylic ring containing O to 4
heterggtons; optionally substituted 20 al kenyl ;

optioMal Iy substituted al kynyl; NR7R8; - COORS;
-CONR7R8; and -SQ2R1; R4 is hydrogen; R5 is selected
fromt group consi sting of hydrogen, nethyl, alkyl,
aIk 8arbony| al koxycar bonyl , al kyl sul fonyl,

hy oxynethyl and al kyl am nonmethyl; R6 is selected
qugrhydneg@{ oup consi sting of hydrogen; hal ogen;

I eeiecie o the Broigpera HOLE RaedpRbighgderontionally
substitthed GhRL2AY O BBtioAlly substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, hydroxy, and alkoxy;

R3 is selected from the group consisting of hydrogen; optionally substituted phenyl;
an optionally substituted 5 or 6 membered heteroaryl ring with 1 to 4 heteroatoms, provided
that the heteroaryl ring is not pyridine, furan, isoxazole, pyrazole, triazole, imidazole, or
thiazole; a benzene ring fused to a 4 to 8 membered ring containing 0 to 4 heteroatoms,
interrupted by 0 to 2 of the groups C=0, SO, or SO,, and optionally substituted; an optionally
substituted monocyclic or polycylic ring containing 0 to 4 heteroatoms; optionally substituted
alkenyl; optlonally substituted alkynyl; -NR’R®; ~COOR?; —CONR'R®; and —SO,R'%;

* is hydrogen;

R5 is selected from the group consisting of hydrogen, methyl, alkyl, alkylcarbonyl,
alkoxycarbonyl, alkylsulfonyl, hydroxymethyl, and alkylaminomethyl;

R® is selected from the group consisting of hydrogen; halogen; optionally substituted

phenyl; an optionally substituted 5 or 6 membered heteroaryl ring with 1 to 4 heteroatoms; a
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2 WO 2006/ 044457 PCT/ US2005/ 036674 benzene ring fused
to a4 to 8 nenbered ring containing O to 4
whedoenoasons, interrupted by O to 2 of the greCpESo8)36674
SO, or SO2, and optionally substituted; an optionally
substituted nonocyclic or polycylic ring containing O
to 4 het er oat ons; NR7R8; -COCRS; -CONR7R8; -S02R10;
benzeRPEHNS ﬂiii?deﬂ Yo 54hs8 :nlﬁdiﬁlﬁ@l%@hlkg bc‘mtédiﬁin?g@lrtglm heltauégsiéfs tinteeipted by 0
al kenyl ; optiona substitute al kynyl ; OXY; ..
t0.2 OB EHOTS G0, Shepr Sn; AT O PRI RE SIS BRRARGLLY S bstituted
hi i i L&t bRgme! —RIIRBIRMHOR’; -CONR'RY,
mono g B o T Rubay L ag OV R
~SO,RI°%keidnallp pibstinadd alkgyibpstionally substitigchalkenyloqutiooaldyt $upstituted
substituted aryl ;, optionally substituted heteroaryl;
alkynyly By §RyY: Wké’;R%WFam‘ no; aryl am no;
hev 8 Y| AR lecte@9REN th EhisisthE B Rydrogen;
og{t i%'gga %ﬁsuﬂgﬁit ut'e e§ e10 to 1e menber egﬁ%yc%{c &
optiommliiy sebstitatad alkyl; gtionally sBbstatied alitcoyhs optigallp gabstijutedkynyl;

optof 5B RS e B S eSRbEb e PO it o
arylarflinBEh&ERREiIno RINCORS £LCORBA-GONRTR S OGR Bgptionally substituted 3

consi sting of hydrogen, net hg/l , trifluoronethyl,
to 10 optriberedl dyglie abines contaiging kip 3 heproptordl | y substi t ut ed

arvy). d,opt i gnal | tit [
obiont BB B tekibed MRl dHiBHBERELARIR 5 o 12 nRifred
tydifcl BiaRRE Fidg compinimer®td 4/haehatointsut ed al kyl ,
R T T
h& ds erdeqjdd framdhngPRB consafiinet , v , ;
oniof bRy ISITR boub AR BB o i a @R hcirouy
s et isfselecrd froutidgrodp ansistihg of me®@l, lnifleeromiathyl, optionally

O e e T E i O
tRGd H{ee%ﬁg,tsolﬁi’eg,@ﬂdq{}d?dﬂgs tRefeBRr Maceutical ly

acceptable carrier. I'n another enbodiment, the present
i fin endtherenpastimelgstha prastiiddvattioniprhvidgstrirefgrrrd sibsttuents and

.action, especi al KK, in a cell by providing a
Spem@%ﬁ%wﬁéf’?f%ul%]esent i nvention. The present
i MY GRS thNerRb BBt Pessert iRRéMRE alth provitid fhangadeuticd e

activity, 25 especially IKK, in a mammal, especially 1a
comphsitrams cdmyprising meamepaund 9f thecpspssativyersion 398 arbaEBIeREcally
osi.tiagn _of .the ' P ; :

accep?a%@%mlgﬁ,] olglag%th o %r{l/l?%g@ggtt, tﬂﬁ&\fﬁ%y 1g?erit1;52§}r%g§s§{%ethod of
inhibiinp&$@rs6 eGRyg espleciain UK K| fira calblipemiailding 4 erfrhpovd o dre fwesent
) cancer, by administering, conpﬁégd .%I]. t he @r esent .
invenfige hhe present Anxgation Alse BEN gttt ¢f inpibifing Magsgacuvity,

i ' MYhae t \ifGteridl atloBRRERS
especlgHY IR 3y R A e PRI Sufn, & ARl orind otoRfREREor
pharnéaensad dompoditien @ff the presentiimweativir.ofihe present invention also provides a

method of treating a kinase-dependent condition, especially inflammation or cancer, by
administering a compound of the present invention.

In yet another embodiment, the present invention provides methods of treating
diseases associated with NF-kB activation by administering a compound of the present
invention.

In other embodiments, the present invention provides methods of treating cancer;

inflammatory or autoimmune conditions; cardiovascular, metabolic, or ischemic conditions;
3



I n other enbodi ments, the present invention provides
nmet hods of treating cancer; inflammtory or
wa@oioeiomasne condi tions; cardi ovascul ar, net aboP@TUSIN5G/036674

ischem c conditions; 3 WD 2006/ 044457

PCT/ US2005/ 036674 i nfectious diseases, particularly

viral infections; as well as pre- or post-nenopausal
infectfoRB diskaseB SpartuldriyCitad i fyctivmb &8 pelosi fe- drypost-menopausal

adm ni stering a conpound of the present invention. The .
conditipnss particilathe AsEeRPIAS &Y@WW@J@@H%P%B%u"fﬂ‘?fttﬂ%lmsent Invention.

c r A ni o

o BP Bl B RO e S Ao B s Rfing an
additiend) galiibattof atpretef ldsesstof it RudBopatipyayi des processes

for making a , conpound of fornula |l %3 def i ne?&rab%e.

5 The appthersmbodiyens thg RIeSFUJNEREBRBLYLES ProGesses fdRaT s
RERERINP] iéFal i Endohipaes

comp@ng%@ﬁ?@éq%gg?%%dea@gngrgry gugﬁyﬁég;%g&gam none
internieeldatéd afitBese pt@cebsegur es 9- 14 depi ct exenpl ary hal ogen

di spl acenent reactions. DETAI LED DESCRI PTI ON The

present i nveBRIBEF DESG@REBTIONDF MHD FIGURESI ne

anal ogs, pharmaceutical conpositions, and nethods

UFi Afed NG RpREexcnipl vefldo@iane Bhaminbee pracsa@tst
i nvgelﬁti on gr ovidé%psﬂg%comound of formula |: R6 Th4R2

10 RFigures 14 @epicrexemphary halogerflisplacqment seaslieiogen; R2 is

selected fromthe group consisting of NR7RS8,
guani dinyl . ur ei dQEBALERDESCRINKEON ut ed
i m dazolyl, optionally substituted al kyl, optionally
s ubetprdsehtsidvaltioanylates opanitinapyymidide snabegsi pharmdceutical

al kynyl, hydroxy, and al koxy; R3 js..selected fromthe
compgsiLR, BATELRRY ok T /arbodh oo P aers feerent Tyt on
roviﬁ&eané@ni ouﬁ&o?[ﬁhﬁ@ﬁ:' y substituted 5 or 6 nmenbered
P eter oaPry

ring wth 1 to 4 heteroatons, provided
that the Rfeterocaryl ring is not pyridine, furan,

isoxazole\’&;qa, ole, triazole, imdazole, or
thiazg)le; a Ré ring fused to a 4 to 8 menbered
ri ngR ie#ng)0 to 4 heteroatons,

Sy

|
R'l)\‘/kRQa

R4

15 I

wherein:

R! is hydrogen;

R? is selected from the group consisting of NR'R?, guanidinyl, ureido, optionally
substituted imidazolyl, optionally substituted alkyl, optionally substituted alkenyl, optionally

20  substituted alkynyl, hydroxy, and alkoxy;

R3 is selected from the group consisting of hydrogen; optionally substituted phenyl;
an optionally substituted 5 or 6 membered heteroaryl ring with 1 to 4 heteroatoms, provided
that the heteroaryl ring is not pyridine, furan, isoxazole, pyrazole, triazole, imidazole, or

thiazole; a benzene ring fused to a 4 to 8 membered ring containing 0 to 4 heteroatoms,
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4 WO 2006/ 044457 PCT/ US2005/ 036674 interrupted by O
to 2 of the groups C=0, SO, or SO2, and optionally
WG msi448t ed; an optionally substituted nonocRCt/U82005/036674
pol ycylic ring containing O to 4 heteroatons;
optionally substituted alkenyl; optionally
substituted al kynyl; NR7R8; -COORS; -CONR7R8; and

interroed B 0:to R fittse gfysd;ssageo, S6, 505 aﬁdéb}ﬁtdneﬂy Embsmdtdste an optionally
group consistin rog en met hyl , al k

substmtk@n@ap@@hy jor pglapklwy m&m@ang Ogp ﬁwegea?%‘f@ﬁw optionally substituted

e v

om4|1§)n§9dlrbgexﬁubst i tuted phenyl an optionally
stituted 5 or 6 nmenbered heteroaryl ring with 1t
2 heos e Igebfiam The E1RRZERES RS M08 ety qalky glkvicatbony,

o ETISRIFIE Bt M,

®2,is a&iebtetbfromrthd: Esoup ucbsmtmgtoé’ dtydx@gemmaﬂngaj (pgnonally substituted

phensﬁgﬁ’riérh‘g{ﬂé BB memsBE e i T 1§ g efifodloms: o
benze‘i’i@trin Faddddo 2 URS 8 thethBéted hK¥ kont@Ridganal 4 Metéﬂébﬁ)hist itt@chipted by 0
kenyl; optionally substi

uted al ky (% édrox
to 2 oélthagryupsc@ﬁo SAdorsHey;, amy optivsalikg suhsttutedy apen @mlwubstltuted

e N e P

~SO,RMK @?IY nall9 Rtibgmakd ¥kl b@tubrtalll!y edbﬂitllﬁydh y]kﬁnylpmtlmﬁy bl;bstltuted
substituted aryl ;. opti opal |y substituted heteroaryl;
alkyniyls diydsoyys @lk%x;PR "seRgPR no:  aryl anmi no:

h
ook TR e BB Ben R o 30T Y BT PRy drogen:
optloﬁalrjl s’ilibbﬂltn@d&llt)@ éptivahley et adi{ﬁnyb rmatlblyallylis?lbﬂrtdte&alkynyl
ether form an opt Vo bsti t ui % ino:
optionaEEb BTNl capr sy TRt kPR altpm
arylafntho? hBEl Rk g}Q%H‘ﬁ; “NCORS —@@RQM@NRVIQ&“SU}R“Q bptidhally substituted 3

consi stin drogen, met hyl, trifl uoromnet yl,
to 10 oydnhteenad ¢yclis abstdstcon®@ehing & §d 3 hcipltqammﬂ |y substituted

I d_opt ] bsti t uted ' '
o oA B SR A SABRP SRR o P
mon&cg}:ﬁé Wl@}rfﬁ(:l?ﬂfg coﬁﬁﬁﬂlfgg‘ akd 41 héekatonigit ed al kyI
t 1 onal substituted aryl ptlonally subst |t ut ed

heR’eis edegtbql francthmRRRE; consistingof hydeogen) methyk iffugrergethyl,

oo S PERub 5 Rhn RyRRTR PPt RpFroes o

SURStd eldcest erﬁ'tl@éS%ron efisnitiag of prdiyl Itﬁﬂuommmm,adﬁtmnally
substi tut ed neans

avi ng zer one, re thap o
Substﬁu@d@iwhmtlgnalbrﬁU@§f$tuﬁﬁfll~?§)f1va§’@n§16é%llbISPTé‘ée?ﬁ?ﬁ%%WE a{@ﬁWRS;
n ituents. Substituents
[ n@pﬁgg&hﬂsﬂsg)é&%% Q%%Pﬁétﬁs ﬁlcgzlf/ég?}o nitro, alkylam no,
3 anﬂfe@mbodﬁh&mg yhe R gkaups wf theqmcdantuylhfqzntmrauammymally

o s i o S s, r
more thed R RbstiRARE Unless otherwise specified, substituted means having one or
more substituents. Substituents include hydrogen, halogen, cyano, nitro, alkylamino,
hydroxy, alkoxy, alkanoyl, carbonyl, carbamoyl, trifluoromethyl, trifluoromethoxy, aryl,
heteroaryl, aralkyl, aryloxy, alkylthio, arylthio, thioyl, -COOR’, ~CONR'R®, NR'R’
(including cyclic amines as described below), SR’, and —SO,R!®. When the substituted group

is aryl or heteroaryl, the substituents further include methyl groups and optionally substituted
5
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(i ncluding cyclic am nes as described below), SR7, and
- S02R10. When the substituted group is aryl or
whedenoasyl , the substituents further include Pe/Ng1005/036674
groups and optionally substituted 5 WD 2006/ 044457
PCT/ US2005/ 036674 C2_10 strai ght, branched, or cyclic
al kyl, al kenyl, or alkynyl groups. The substituents on
Ca0 Ethﬁgﬂ?, brgfichidASorcanliabhkel, Akenyl] drcliagrlyy grwips.t Theifwdtituents on the R
Exenpl ary hal ogens_include, but are not limted to
groups ca pisp 8¢ optensily sebstiReH ne, and iodine. 5 Unl ess
ot
oA EUGEROREshGfde Tuf i noRARRYlo NARRCAHIURE, bropine, and
iodmé)ranched or cycl | C. AI kyl means a strai ght chai n or

D i e S S UG T s P o caron
rl%gg n g at least 2 carbon atons
atomg]&@rﬁér{?%éu fé?n e}%gfo%?gm{:]ar bon- car bon doubl e bond.

1mlkylkmcwxls armaxght ahasn pabrgmnhed,haflchc or ndyr-evrdigdiy drocarbon.

O o PR i ERrpseE BhBror PN §fgrocarbon having

at leaktex &%{ﬁlt AEMEBAD rchiliRd ARSI RISt dadbBn ddubldifyhd. Whi ch
can be quatem zed; oxygen; and sul fur, including

s i lkpinil decanndl stg@;gh oshain wbkwpech@éhgcad (g}]@ﬂylgng @:’Qeast 2 carbon
atomsl%]edrlgclugmtgl lneg%ll oahekc%}bon%a{@%ﬁ ux{l%lg %\'émn | kKynyl group which

y “be subs h one or nore

f l}[&érb@tﬁﬁi medrsupSitoryseleaxdy fromatisogatiwhichrdan g lquatemized; oxygen;
carbon bonded to oxygen with a double bond, i. e.
ands@—f"@: lnclﬂaﬁiil}ﬂosuﬁf@%’é’ apsulfedsp group. Hydrates are sol i d

el teéal%%{% LOR, WaEh KR! BGit 2 SalkQITP! B atkynd1 Goup which

o a5 an integra part f" the crysSta
can ofiddnatly &s salbsmtlstedi indthooneo modsfunctieral giawgs.sol vent
ecules co ed in a definite ratio as an integral
Yy pRSciNSt al . Exanpl es of aryl groups include,

bt@ar&;@l RRbnd datbdEBorddRd [PBSR¥A WG dbaBR BbHd, 08,0086,

Heteroaryl neans an aromatiC heterocycle ring,
i rmhummgmbdtdw—hﬁﬂmemml - and tricyclic 25 r| ng

syst wher.ei n at ast. .one carbon

ﬁ)@ﬁ%ﬁ%a‘? SB{ ‘SS%IBP chﬁ antﬁlél{ngr‘g% g %deg‘%lge SARB {1‘?1 a definite
ratio £LAFiategehl bhA Y el dro@gIn, oxygen and sul fur. Exarml es of

het er oary roups include, but are not limted t

pySol s, arwgldrﬁomnounﬂﬁ c@mmmg ﬁ@nlwamtyno ewﬁww in a definite
ratio % [ ZZ Oe1gya}l palit %f %041 ﬂtfﬂ 'E?(Qfﬁ?l?e? g¥ Llrgl g?’oru?g ﬂ{c}’dde but are not limited to

razo
phen;tlhmah BthyloHrOuRsS . Exanrpl es of heter ocycl i c groups

Isggqj;rg@@ r%%tansae{nearg?r}atllc Ihgc]ertog}gclé ?mg,ai}lc uding %oﬁlr mgr%-t bi- anc%/ tricyclic
ring systems, wherein at least one carbon atom of ring sytem is replaced with a heteroatom
independently selected from nitrogen, oxygen and sulfur. Examples of heteroaryl groups
include, but are not limited to pyridyl, pyrimidyl, thienyl, furanyl, imidazolyl, triazinyl,
oxazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrrole, pyrazinyl, and thiazolyl groups.
Examples of heterocyclic groups include, but are not limited to saturated or partially saturated
heteroaryls, including but not limited to pyrazoline, oxazolone, thiazolone, thiadiazolone,
piperazine, pyrrolidine, piperidine, morpholine, benzoimidazolone, benzoxazolone,

benzodioxazol, benzodioxazolone, benzo[1,4]oxazin-3-one, 3,4-dihydroquinoxaline-2-one,

benzo[1,4]dioxene-2-one, and 1,2,3,4-tetrahydroquinoxaline. Examples of a benzene ring
6
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30 heteroaryls, including but not limted to
pyrazol i ne, oxazol one, thiazol one, thiadiazol one,
w@r@enasne, pyrrolidine, piperidine, norphol i PET/US2005/036674
benzoi m dazol one, benzoxazol one, benzodi oxazol,
benzodi oxazol one, benzo [ 1, 4] oxazin-3 -one,
3, 4- di hydr oqui noxal i ne- 2- one,
fused BeA E&Erjec?dlﬂﬂ' 1XEMChide, WUE aredidt limited to benzofuran, isobenzofuran,
1, 2,3, 4-tetrahydroqui noxal i ne. Exanples of a bhenzene

dihydrabepzoguran dibpbbbenzaprambrruseacsingss enzimidaarlinogeq
het er ocycl,i i i.n . . 1

o AR, GRS 4, R o

otherwlisb ysbcifleane pigtetcary md heteaagyiclic groape contain one or more heteroatoms
benzi m dazol i none benzooxazi none,, i ndol e, i soindol e,

selectprb ot the SWNQ?SlﬂiﬂgrﬂflsP > NGRSO IPNGHT ne. Unl ess
O NELMABRER RE flheldtfef B1Q250) c&féggﬁ§ bENRERE |o;pﬁonally

groups contaln" one or nore nheteroatons Sel ect ed I‘Ot‘q'
substitthed mridagolypasl aiitiongllyodubstitufedralkyhi {r @ geeficrredramntmdyment, R” is

R 0P o0 G S BB H S GO O Brnogen,
alkyl,iaﬁl'h]?@é&i Mkylaﬁ‘lﬂg)_ @mﬁcﬁﬂ%&?ﬁg%%%%ts Ry @bi§) lalkahByldalkoxy,

preferred enbodi ment _ , and R7and R8 are
alkoxyrudepehderbohyl, sabexyleataliybwptiorellyrsobgiteteh sheyl.hgtasearyl, and

hydr ogen | kyl ino_and al kvl ajpi n b din
cor i & Stk SRR el RRPR, KRGS "o
-(dim@ch%ﬂsaﬁmgéthmysk r(dﬁﬁétbﬂﬁlmino)ﬁa@f)ﬂoxw , aral kyl,
optionally substituted enyl, heteroaryl, and , COR9
V\E@a@tm embodimment, R angrl] togethen farm ap optinally gubstituted 3 to 12
e di ment... J [ - | - (.di ' t :
N e
R? is @Bopthmel sibstinnied firo ®picindesdd hetesodyslic proupdoBtaindng & least one

nitrosRB AL | FREME BHBBHI T IC Conbetot Festape ih optioRally
substig.RE(i 24 Hoﬁn?l%ﬁ%ﬂ,gyto?gorﬁlﬁf%ugstm SRehAA gfdﬁ%}’&loélf%pti]c_)nally

roup conta east “one nitrogen atom and
substiaded pyrovialinier@poat ons. R2 can be, for exanple, an

gg{l Iplg%gtHJ%}hg%g‘g o b{#gﬁ@p %(i ggs: siql%{e&%q%gﬁieﬁon% listed as Set 2a:

Set 2@ptionally substituted pyrrolidinyl group. In one
embodi ment, R2 is NR7R8, and R2 is selected fromthe
groups A(distethtylaminSthy?a: ~(dixoetggaminp)propyl

- (di met hyl agi no) et hyl -(di hyl anmi nd) propyl HH NH2
2§NH§ 7 WO 20@%WQ&44§%rPCT/US T&LLQB&QZ4N\NH AN
’ |

¢
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W kboo/0kNS7-- NH N D-] N N N NH --NHN - NH NH f P@Ir/W&005/036674
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|
NH _N

0
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2N on EY AN NN EQN\\//\\/,N\\/J
-
H H o r/\\N
AN o HONTNS }{“\/\/N\/)
H H
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_N
H r
H EQN\/\/N\)

" OH %_m:_<i::>
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~NOOO NN M /N /N, NNMV NN NOOH--~-C 1In
anot her enbodi nent, R2 is selected fromthe groups
wo p@bmpdi4as Set 2b: Set 2b: N NJ NII |1 N POT/US20051036674
one enbodi nent, the SO2R2 group is at position 3 of
the phenyl ring. In another enbodi nent, the SO02R2
group is at position 4 of the phenyl ring such that
the conpound is a conpound of formulla I'l: 9 WO
044457 PCT/ US2005/ 036674 O R6 ~2 1\\ \O R5
N RL/ R3] In one enbodifent, R3 is
grQ)up consi s;{irn f an optionally
|, an optiona suldstituted thienyl,

\\En optionally subgtituted pyrazinyl, an optionally

ubstituted pyrrolyl, a naphthyl oup, bicyclo [2.2.
] hept ene, and a béhzene ring 5 fyused to a 5 to 7
_Menbered ri ng cont ai lni ng 1 to 2 heteroat ons,
optionally interrupted by a C=0O group, and optionally

substi t ut ed.

£ L
SN\ H/N\ HN\

N\ /\ N\ AN
NP ‘%N\__/N_ %_N\__/N\/\OH Q/\O/

In another embodiment, R? is selected from the groups listed as Set 2b:

Set 2b:
K\o
N Y GRS
+
0 T

In one embodiment, the SO,R? group is at position 3 of the phenyl ring. In another

embodiment, the SO,;R? group is at position 4 of the phenyl ring such that the compound isa

compound of formula II:



In one enbodinent, R3 is an optionally substituted

phenyl group. Preferred substituents for this
wentwedi4rsnt i ncl ude al koxy, trifluoronethyl, fPODUS2005/036674

hydroxy, and NR7RB where R7 is COR9 and R8 is

hydrogen. In one enbodinent, R3 is selected fromthe

groups 10 listed as Set 3a: Set 3a: OHHO HO + O H

+-b G Cd + al - ~O 10 WD 2006/ 044457

PCT/ US2805/ 03872 FFFF/ \ FFO F FFFF \ [

I\ F I Y“NH2 - FO OO\ 0- OFFF 00504

- /R5\ - |N- J OB seN2 HNSOHN SO 2 2 / \ S02
~ F

N
S

|
R1 /K')\RS

R4
i}

In one embodiment, R? is selected from the group consisting of an optionally
substituted phenyl, an optionally substituted thienyl, an optionally substituted pyrazinyl, an
optionally substituted pyrrolyl, a naphthyl group, bicyclo[2.2.1]heptene, and a benzene ring
fused to a 5 to 7 membered ring containing 1 to 2 heteroatoms, optionally interrupted by a
C=0 group, and optionally substituted.

In one embodiment, R® is an optionally substituted phenyl group. Preferred
substituents for this embodiment include alkoxy, trifluoromethyl, fluoro, hydroxy, and NR'R®
where R’ is COR’ and R® is hydrogen. In one embodiment, R? is selected from the groups
listed as Set 3a:

Set 3a:

N lTe e BT Salve Ve
Y O O

10
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NI / NJ~ NHZ H-

PCT/ US2005/ 036674
W@Looc 445111 ~N\ /

\' '/ OH/ NGOj

HN--\ 2H N/ \ Nv N

PCT/ US2005/ 036674
optionally substit
substltuents for t

/" NH
\
~\

H 12 WD 2006/ 044457
OO -aNHH FN / N\ H(
/ H802 \ / )- NH N,: HP¢T/US200$/036674

NN NS ?z N,/>NHN--\~

I n one enbodi nent,
uted thienyl group.

'5 Set 3b:

13 WO 2006/ 044457

R3 is an
Pref err ed

hi s enmbodi ment i ncl ude hy en
3 3 thlenyl gro o br
J00 IS ‘el- ed f



SSSS 11/ Clij-Brl [/ 4% SSIf\o OHtS N C
S-~-NH2 ON )S/ -J/---10 O-/N\ <\S, r S~/OH N S|
wokde44sx, HS NS JI NI N~ OV I N S S HAET/PS105/036674

NN HSNSM~I 10 In another enbodinment, R3 is
selected fromthe groups listed as Set 3c: Set 3c: 14
WD 2006/ 044457 PCT/ Us2005/ 036674 -NNN'" NOO O >=

0 oc>o0/ oN I \ OS | O I n one enbodi nent, R5
@ hydr ogen or t;@yli In a preferred enpodigent , R5 o
O
N M
H
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5 hydrogen. In one enbodi nent, R6 is hydrogen, nethyl,
ethyl, chloro, nmethoxy, NH2, or trifluoronethyl. In a
w@e@botaed enbodi ment, R6 i s hydrogen. Exenpl aPgT/US2005/036674

conmpounds of the present invention include the
foll owi ng conpounds and salts, solvates, and hydrates
t hereof: 1.

-[[4-(5-nmethyl -2-thienyl)-2-pyrimidinyl]an no]

- benzenesul f onam,de

2.
NIp Rengmberipent. Risan ontipnply substituirdahizny berone) Befredes

ul f i .
substxﬂen%ntﬁp}h%eerfl%ofl?ﬁm mclgde Pé ro%en G.e., nfm UIB}TLS gtrlrﬁu%eg thlgﬁ}élegrr]%%p)
bromoll ahdmesthyle In dne dmbddimeht, R’ is selected from the groups hsted as Set 3b:
-Chloro t hi ophen-2-yl)-pyri m din-2-yl am no]
- B¢h3Rnesul f onani de” 5.
4- ({4 [4 flsuoro-3-(tri
am no) ZS esul fo

uor onret hyl ) enyl]pyrinidi - 2-

6. 4- S

[4 4- met ho nyl ) pyri fn dj @-yl]anﬂnq/ Br I,/
/N- di met enzenesulfo mde 7. 4- 4-(3,4,5

-tr|nethoxyphenyl)pyr|n1d|n 2-yl] amino }
benzenesul fonam de R s
(3, 4-di ophenyl)p ri 'din-2-y|]|am
\ nzenesul'on e 9. 41y
[ (4-thien-2-yPpyrimdin-2- yI)anﬁﬁb] benzenesuF%onan1de

-nltrOt!IeQ;Z yl ) pyripmdin-2-yl] am no }
zqugulf nani de 1% 4 {__ Q!Ilp

nzenesul f

[ 4- (2- et hyl phenyl ) pyri m di n-2-yl]am no

}benzenesu\f onam de 15 WO 20064044457

PCT/U82005ﬂ$36674 13. 4- { [4-(3 nethyhthi
t hyl phenyl

2-yl i mdin-2:yl$ fonani de 14.
F- (4- i@t hoxy-
yno } benzenesul fon de 15. 4- {

pyrimdin-2-yl]
[4-(2- hydroxyphenyl)pyr|n1d|n 2- yI]an1no }

b zenesul £ onani d /A\V/OH
rop enyl)py -2 ] an1no} \ /
nzienesul f onani de

[ 4- (2- hydr oxy- 5- nethylphenyl)pyr|n1d|n 2-yl ] am no} benz
enesul fonam de 18. { [4 (3

-hydroxyphenyl)pyrinidin yI] am no}
benzenesulfonam d
4 3-ch orgpheny n1d| I]an1 0 L\«/
enesu| f/onani de N
[4 (2- chlorophenyl)pyrlnldln 2- yI] anlno}
benzenesulfonan1de 21g._4-
hamw

\be zene@ulfm [(4 yr|n1 |n 2- yI)
n1no]benzen- ( fonanlde 23. 4- {
[4-(2, 4- d|nethoxyphenyl)pyr|n1d|n 2-yl] amno }
benzene su anm de 24. [(4 bicyclo [2.2.1

]hept 5- en pyrini%gn 2N | ) am ngo] benzenesul f onam de
FToATrif Wl]pyrlmdlnzw}
o)béﬁzenesulfo a dd 26

[ 4- chlorophenyl)pyr|n1d|n 2-yl] amno }
belﬁzaﬁﬁﬁl%ﬂérﬁl@dtﬁﬂﬂed@ R? is selected from the groups listed as Set 3c:

Set 3¢

O;Z\Ol

14



27. 4- { [4-(4-cycl ohexyl phenyl)pyrimdin-2-yl]amino
} benzenesul fonam de 28. 4- {
W d006404aganophenyl ) pyri m di n- 2-yl ] anm no) PCT/US2005/036674
benzenesul f onam de 29. 4- {
[ 4- (4- met hoxyphenyl ) pyrim di n-2-yl] am no}
benzenesul fonam de 30. 4- { [4-(4-norpho

lin-4- yIphenyI)pyr|n1d|n 2-yl] amino }
enesul na de . A
4-1 sobut penyl)py yI] a
en enesulfo de 32.
(4- propyl phenyl) pyri m.di.h-2-yl] am no)
benzenesulfonan1de 33. 4- {

[4 (4HISO ropylpm
4 e?a% onam de
(4 i nyl phenyl

-n

I am o] benzene sul fonam de 36. 4-[(4-{
5- [(4 am nophenyl ) et hynyl ] t hi en- 2 yl }pyri fA di n- 2-
| g

rpfde 37. 5

(a ul f on j rrino}pyr A1l) t hi en- 2-

@ % i met hyl & ani e 38, 2- @ 'no)ethyl
[5 (2-{ [4- ' quonyI)phenyI]am no)

pyrlmd|n4 yl)thien-2-yt] acrylate 39.

N-[4 (Mor phol i n- 4- ylsulfonyl)phenyl] 4-[4-(trifluorone

enyl ] pyring anmne 40. s
noryhol i n- 4- 1) \-({4-44 (t oronet hyl ) p
X i mdin-2- Al 6 06/ 04445 J%2005/ 036674

yl Famno) benzenesul fonamde 41. 4- {

[ 4n (e BRbEIEAN RINE hyRdtb e ofimetByly [Tharpréfelred embodiment, R’ is
- N- (3-nor phol i n-4- yl propyl ) benzenesul f onani de 42. 4-

hydrqgepd- ( 4- met hy| phenyl Ypyrimdin-2-yl]anino }

{QL %?'2%%8{1?{1 bﬂ me% ﬁ%ﬁégﬁgnyl pyrl m %ﬂl&%gﬁgﬁgg?fﬁﬁﬁ

triflufproateytly). skl 2{1 mﬁmeﬂewoldﬂnﬁ& RS is hyﬂroge%t hanol 44. 4-({
4- (et n n
TR campBIdsioa s asen) IRk OARA it i dulid o shimagunds and

salts ég'{g}vﬁé- %hg#garaﬁs h&epgedi oxol -5-yl) pyrinidin-2-yl] am no

rphol 1 n-4- vyl propyl)benzenesul f onam de 46

\I-[{@—(imlemyblz+threﬂyly42pp30py-hdmﬂliz(r{lmo]-hel(ztenﬂ:'snlfunﬂfrmdet hoxy)

nvilnurimdin-2. vl 1 am naYhanoanac:

LCHCQujfUHaI e
€

JN—phenyl -4- [(4-th1en 2—ylpyr1m1d1n3—yl')arﬁmo] enzenesultonami

N-methyl-4-[(4-thien-2-ylpyrimidin-2-yl)amino]benzenesulfonamide

4-[4-(5-Chloro-thiophen-2-yl)-pyrimidin-2-ylamino]-benzenesulfonamide

4-({4-[4-fluoro-3-(trifluoromethyl)phenyl]pyrimidin-2-yl}amino)benzenesulfonamide

4-{[4-(4-methoxypheny!)pyrimidin-2-yIJamino } -N,N-dimethylbenzenesulfonamide

4-{[4-(3,4,5-trimethoxyphenyl)pyrimidin-2-ylJamino } benzenesulfonamide

4-{[4-(3,4-difluorophenyl)pyrimidin-2-yljamino } benzenesulfonamide

O ®| N 9 Wy R W=

4-[(4-thien-2-ylpyrimidin-2-yl)amino]benzenesulfonamide

ju—y
e

4-{[4-(5-nitrothien-2-yl)pyrimidin-2-yl]amino } benzenesulfonamide

ek
et

4-{[4-(4-methylphenyl)pyrimidin-2-yl]amino} benzenesulfonamide

._
N

4-{[4-(2-methylpheny!)pyrimidin-2-yl]amino} benzenesulfonamide

15




W@ keoppbs) benzenesul f onam de 48. 4-1[4-(3

47. 4- { [4-(3 ,4-di net hoxyphenyl ) pyri mdin-2-yl]
amno } -N- (3 -norpholin-4-

-fl uoro-4- met hoxyphenyl ) pyrimdin-2-yl] amno } -N(3
- nmor phol i n-4- yl propyl ) benzenesul f onam de 49. 4- {
[ 4- (3, 4-di met hoxyphenyl ) pyri m di n-2-ylJam no }

13, {gimehﬁ@l—ﬂyl)y&rﬁhfayﬂ 2 BepatneYehicasanfotdambi.
morpholin-4-vylethyl)-4-({4-T4-(trifluor
14. 1éﬂ{3[14 ](irmthﬂxarr%mzthywhepylénﬁrmﬁmeﬁb]ﬁ@m}b@ﬂaﬁﬁ:se!lafowmde
IIB 9]}
I3. afh {}%)(i Iﬁlyczrﬁ'x BIFI ];ﬁhd %% benizé'élﬁgélg%ﬁ?%nam de
16. T{ 4(3 ﬁ[uérog)ﬁen ﬁhﬁchﬁ mﬁqmpﬂs@mﬂe)sﬂwnm@a n-2-yl]
n in-4- ylethyl)henzen
17. zpa {[41(2 by{imxm-mbtbmpbmé}pynyp@mr%yﬂarnu@}lg/qn]zereﬂwlﬁ@a}mde
O IiT=4% e A 4=
8 R R T A DB R
19. 1 N:X([Z(ﬂeﬁm@hbﬁmﬁayrﬂﬂlaﬁltw ﬂQQﬁ@QB@&@hésammmae 55. 4- {
[ 4 net hoxyphenyl ) pyri in-2-yllamno}
20. | FLL{([Q{hoghlptmihmd)pynymémhwy]mméhmnersg}fgmﬁnuée 56. 4-{
Hm@ R T N b A I
22. y@i%ﬁéﬂléz yhgibylehbarzaramuifonam de 57. 4-
(4- hv roxyohenvlji)vrlm din-2-yl] amino } -N
23, S 2- {rﬁ)@ﬁfghmnthnxygheeylmrmémz%ﬂégmmcﬁhmﬁed@u fgnarmde{
24, %D[:(ﬁbh%’iy'i':l 'llmeétt-ﬁ(;ﬁﬁ ' h%b@%‘?f}l )afi) %l]gé%nes}fffnamlde
25. | (Qﬁ"[ﬂ(‘tlri@l'il@ }I’Wflﬂgﬁ}}ﬂf Ikt Z’Jyl}%[’fhﬁ’@beﬂﬂeﬁé’sul'fonam1de
di met hyl am no) propyl | enzenesulf onam de
26. [44{{{4((@4chlet¢ghbayh)pym1)npdmp8rw]]amu(o{}her[mne{snﬁoma}méq| f onyI )p
P SR T R e B A R O
[| 4= {440 i 1 nzene
25 3 TR A0S T
29. [ 4-{ [3—(44mednco<yphe1ml)mmmphmiyyqumgmo}he@zmeﬂllfonamlde
30. | 4-{[4-(4-morpholin-4-ylphenyl)pyrimidin-2-ylJamino}benzenesulfonamide
31. | 4-{[4-(4-isobutylphenyl)pyrimidin-2-yl]Jamino } benzenesulfonamide
32. | 4-{[4-(4-propylphenyl)pyrimidin-2-yl]Jamino} benzenesulfonamide
33. | 4-{[4-(4-isopropylphenyl)pyrimidin-2-yl]Jamino} benzenesulfonamide
34. | 4-{[4-(4-vinylphenyl)pyrimidin-2-yl]Jamino } benzenesulfonamide
35. | 4-[4-(5-Pyridin-2-ylethynyl-thiophen-2-yl)-pyrimidin-2-ylamino]-benzenesulfonamide
36. | 4-[(4-{5-[(4-aminophenyl)ethynyl]thien-2-yl} pyrimidin-2-
yl)amino]benzenesulfonamide
37. | (2E)-3-[5-(2-{[4-(aminosulfonyl)phenyllamino} pyrimidin-4-yl)thien-2-yl]-N,N-
dimethylacrylamide
38. | 2-(dimethylamino)ethyl (2E)-3-[5-(2-{[4-(aminosulfonyl)phenyljamino} pyrimidin-4-
yl)thien-2-yl]acrylate
39. | N-[4-(Morpholin-4-ylsulfonyl)phenyl]-4-[4-(trifluoromethyl)phenyl]pyrimidin-2-
amine
40, | N-(3-morpholin-4-ylpropyl)-4-({4-[4-(trifluoromethyl)phenyl]pyrimidin-2-

16

PCT/US2005/036674




yl'] am no } benzene sul fonam de 63.
N-[ 2- (di met hyl ami no) et hyl ] - 4- ({4-[ 4- (et hyl sul fonyl ) ph

wenyboppsi mi di n-2- yl } am no) benzenesul f onam PeT/682008/036674

~=

[ 4- (4-chl orophenyl )pyrimdin-2-yl]amno } -N-[2-
(di met hyl am no) et hyl | benzenesul fonani de 65. N [3
- (di nmet hyl am no) propyl ] - 4-

&Hmh{’&d)b(éﬁz@ﬁ%éﬁﬂ@{h‘fﬁlﬂ@yﬂ m di n-2- 'yl ] am no}

enzenesul fonam de 66. N-[2-(dinethyl am no)ethyl]-4-f

41.

{ 4={(%(%mt@xyplmif)pymrdlmmlmno}ﬂ\’f@am@lﬂ?bol}m- -
zenesul f ona
E{’ﬁc} ﬁ%lﬂil%’fnﬁs"@ﬁon%n(j{% [4-(trifluoronethyl)phenyl]pyri

42.

iy gfl(é?-mel’ﬁ lﬁhe%?l)Ffﬂrﬁﬁlﬁﬂ—Qf}@}iﬁiuﬁ@}nN @B deorpBolin-4-
dr oxypr 4-14-(trifluoronethyl)phenyl]p
lemmfﬁ/)ﬁelzzeppwgm@) benzenesul fonam de 69. 3- {

43.

S A et b ) Tt} ph PR Bifomy piperacin-1-

4remeadly| sul fonyl ) phenyl ] pyr| m din-2-yl }

am rmlhpnzpnpqul fonam. de

e A by |
S

44,

N4f(%lepﬂwlspqunxl}ﬂhewlhzyymp%nrwB@W@)W {mopiberyen

: ?P?Y?ﬁ%?}i?e%ﬁ%ﬁ@n m |[ﬁ (2| yl ]ne;tr:]ylno}l

45.

M{anﬂ@ﬁm}&ﬁiﬂ)ﬂm@mldﬁa -2-¥BamixoieN-(Brmodpholind-( |
imethyl- | Hpyrrol-2-yl)pyrimdin-2-yl] amno }
lq)ém@@enmﬁ oggmidea. N-i sobutyl - 4- { [4 (1- et hyl -

46.

A R A gﬂ%é%@%%ém

151} arind) behzéBesulfoemitbi en- 2- yl ) pyri m d| n 2-yl] amino }

N-pet hy hyl benzenesulf ghram-de—{16

47.

¢4t{i4-6}$ﬂ7ﬁémﬁyp§ml}§gy%gwqd}n %{ ~y1]amino }-N-(3-morpholin-4-

Zt%ﬁféﬁ,ﬁg‘g%&@%@omﬁdy din-2- yl] am no } benzene

48.

44({14—{3-Z}ubfﬁsunmlymbhmy))pyrmmﬂiheﬂ-yﬂﬂahai;ab}%(%mnmhpbhréﬁy
napht h g rnidin- 2-amne 78.
\Iﬂ?é‘{’lﬁ@]/]eﬂzellf %09 ylthien-2-yl)pyrimdin-2-yl]anin

49,

ﬂb{ig% :h;/tll fhﬁgig;%ﬂ gﬁ))/}i) ﬁgﬁﬁ'imQ%Hﬁﬁ/d} ]]9‘ a(l%nrl%*phohn -4-
b&ﬂzyé)besxdnémﬂ&mamd& 80 N- (4 {

v/ it hal

l-—|H;-Jr—1r~ e I 1 W7}

50.

N ompoi 4“Qethyﬁ,zgmﬁfwf;h;ﬂ%g@ﬁm@@hg@]gﬁ g
"gﬁt&}ﬂlm{gﬁﬁz@nesﬁ%%ldg thi enyl)pyrimdin-2-yl] amino }

Zene oham de

51.

B4{4 $4-bmemylsmfoinylgmy:@lmmmdm-h-yﬁ}amll}(()ﬂ‘é‘l(lrmo)‘ahﬁlmo‘}
y[ézh rB'?E%llljéefn(e)snu nam1de

o=
=

52.

4-{[4-(3-fluoro-4-methoxyphenyl)pyrimidin-2-ylJamino}-N-(2-morpholin-4-

ylethyl)benzenesulfonamide

53.

4-{[4-(4-fluorophenyl)pyrimidin-2-yl]Jamino } -N-(2-morpholin-4-

ylethyl)benzenesulfonamide

54.

4-{[4-(4-bromophenyl)pyrimidin-2-ylJamino}-N-(2-morpholin-4-

ylethyl)benzenesulfonamide

35.

4-{[4-(4-methoxyphenyl)pyrimidin-2-yl}lamino}-N-(2-morpholin-4-

ylethyl)benzenesulfonamide

56.

4-{[4-(1,3-benzodioxol-5-yl)pyrimidin-2-yljamino }-N-(2-morpholin-4-

17




83.
N- et hyl - 4- {net hyl [ 4- (5- net hyl - 2-t hi enyl ) pyri m di n-2

W@ bjosami4sn} benzenesul f onam de 84. PCT/US2005/036674

N- et hyl - 4-{net hyl [ 4- (2-t hi enyl ) pyri m di n-2-yl ] am no} b
enzenesul fonam de 85. 4- |
[4-(5-bronp-2-thienyl)pyrimdin-2-yl]_

KL Dﬁéﬂz@mgﬂlﬁbn&!mdget hyl benzenesul f onani de 86.
ne

thyl -

57. | #414 Q4Fﬂbhxmepw@yrmnéuh2411]9111]1%9%1}&@20@@2@}?&@04f onari de
[4 (2 naphthyl)pyrl m di n-2-yl ] am no
%@%%%Zs u%"oﬂﬁ gglnn{ s {
58. [44{{4 B b}ﬂ@mfphanﬂ}byﬁwﬂmp%m]mmor}w\z 2 (% therphotin}4-
benzenesul f onam de 89. et hyl
M]B{hill)P?mZﬁ{lfS(uﬁOW@ﬁol i n-4-yl propyl )am no] sul f onyl } phen
4= (5
>9. Xr%ﬂf" F@h}%}l @Qﬂ%ﬁhlﬁnﬁ?— Eﬁ?ﬂ{ am no } 1 Il\l-(%
(dmemls}almlﬂo)@romfll]bemyés)ﬂfenaﬁmiesuI f onami de 91 4 {
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E) - 3- (di met hyl ami no) prop- | -en- | -yl]phenyl }
pyrimdin-2- yl)am no] benzenesul f onam de 270.

4- (4-methyl -1, 3-th
[ ) PCT/US2005/036674
[
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{
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- hydroxyprop- | -en- | -yl]phenyl } pyrimdin-2-

yla)ca benzenesul f onam de 273 4- {
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M hadir(od berekhasu Honamiflet hyl ] - 4-

[4-(A4-f ormvl nhenvYpvrim din-2. vl anm-no
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256. | #4442 33ibydny-drenkefoemzdiy )ppaimEyR)pjamine Piv(2- yl |
am no 5 benze suI onam de 277. 4- { [4-(2, 3
oYty lgnzenes an-5-yl)pyrimdin-2-yl] amno }

7 B P e s s o o

bdarr;eltﬂ}ﬂmmntr)edlym]-banzeylbs@foammﬁe) benzenesul fonam de 279

258, éuﬁzfﬁmgsaﬁ@gm}fla@mog@pﬁw%@a %ﬂf@h@pgeagmﬁmé%@ldm -
O Aed gyl am no) propyl 1. 4-[ (4-{4-[(15)-3- (1k-imi da

prop-l-en-1-_yl]phenyl }

259. py{r[ﬂ*@dmm@hyh})lmm]ibehyk}amwl}f]%z}l(&-wxiehm&l-
d th I 4-{[4-(4-{(1E) - 3- thyl (2
%el&l?)é}(ﬁ‘?bg‘%ﬁ? )}Orgﬁyl] y|{£ (4-{(1E)-3-[ et hyl (

0
260. 2 @%(%,)t%%{ !Z"'ia%t %{%ﬂ@gﬁg&@lgt@ﬁglﬁjﬁgﬁé%Ué\]?-g??grl%?ld%ﬁi

ykeruhyl)bph}:qmlhsdﬁomaup;del m di n- 2 yI ] am no }

hanzonpoiil L

261. 'Ziﬁga r(%%gpgg?pywwkﬂ %gl]ﬁmﬁnoéhenqehe%yﬁonarmde (3

262. | ADGAN4 IS tho fRe Hsy#tmidid-2 3Mafto }0RIZENesul T onam de 30

(dimethylamino)propyl]benzenesulfonamide

263. | 3,3-dimethyl-N-(4-{2-[(4-{[(2-pyrrolidin-1-ylethyl)amino]sulfonyl}
phenyl)amino]pyrimidin-4-yl} phenyl)butanamide

264. | 2-phenyl-N-(4-{2-[(4-{[(2-pyrrolidin-1-ylethyl)amino]sulforayl}
phenyl)amino]pyrimidin-4-yl} phenyl)acetamide

265. | 4-(2-{[4-({acetyl[3-(dimethylamino)propyljamino}sulfonyl) phenyl]amino}pyrimidin-
4-yl)phenyl acetate

266. | N-(4-{2-[(4-{[(2-pyrrolidin-1-ylethyl)amino]sulfonyl} pheny1) amino]pyrimidin-4-
y1} phenyl)thiophene-2-carboxamide

267. | 4-[(4-{4-[(aminocarbonothioyl)amino]phenyl}pyrimidin-2-y1)amino]-N-[3-

(dimethylamino)propyl]benzenesulfonamide
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E’HMW%B%P‘P%“EO%WQ% no] benzenesul f onani de  296.
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Q/g@ 3. d1e?'hoxypropy13 4 {[4- (213 d’hydro 1I bekﬁz'oI fan-5- y'l%il"r'fr?ﬁ' 1ri§

@@enﬁ%ﬁéﬁ%ﬁgﬁﬁwrw’yl 4-[(4-{4-[(1E) - 3-met hoxypro

2717.

AV GidikRired] Y menzoiotdnef y Bpwsul dinAgiiaden@loy-(3-
(4-1 f 1 uor o- 4- met hoxyphenyl ) pyri m di n-2-y
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278.

d
é\?@f @f}%ﬁtﬁgﬁﬁmﬁggfﬁgﬂgﬂ{ﬁ [ﬁl{@%téia'i@lUS-ﬁl)bﬂedyﬂﬁyﬁlﬁlﬂiﬂQn S

e salts of the conpounds to be
&I}lannnb)bﬁlzen@blfenmldcs i ncl ude phar rmceutl cal | Y

279.

R R e P R S A

jﬁéﬁ%ﬁlﬂg om 5 inorganic and organi c bases. The phrase
harmaceutically acceptable salt " as used herein,

280.

BA[3-(dimethylamino)propyl]-4- -[(4-{4-[(1E)-3- (1 H-imidazol-1-yl) prop- 1-en-1-

yl]phenyl}pyrimidin-2-yl)amino]benzenesulfonamide

281.

N-[3-(dimethylamino)propyl]-4-{[4-(4-{(1E)-3-[methyl(2-thienyl)amino]prop-1-ex1-1-

y1} phenyl)pyrimidin-2-yl]amino } benzenesulfonamide

282.

4-{[4-(4-{(1E)-3-[(2-hydroxyethyl)amino]prop-1-en-1-yl} phenyl)pyrimidin-2-

ylJamino} benzenesulfonamide

283.

4-{[4-(4-{(1E)-3-[(3-hydroxypropyl)amino]prop-1-en-1-yl} phenyDpyrimidin-2-

yl]amino} benzenesulfonamide
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acetate; oxalate; chloride; bromde; iodide; nitrate;
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et hanesul phonates, or

297. | 4i{$e(hbditaes4H-mnrdl sl 2phlpparels?-yBpg:i midin-2-
p-t ol enesul&?onat 5% besyl at es or napsyl at es,
S,
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298. Wﬁ@@?ﬂ%@%@ BB B b et at s,
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SN [y B L o R g D R S D T

1%% afdléls such as magnesiumor cal ciumsalts, and
organic amne salts such as morpholine, piperi di ne,

di met hyl am ne or di et hyl am ne salts. 30 Particularl y
useful salts of conpounds according to the invention
Thegiresdace mﬂmcmbstltaaitd; in the ceppabids siforrapladspey erdblysalts

aci d addition cal table salts. n
of the CoFRAARY OFIGET Hortiiiap I:s Bl PRABACT Sy Bcglble elts, for
examplePlcREERBTR Jaf dé??\k:'d%rﬁ‘ inorganic or organic acids, and salts derived from
inorganic and organic bases. The phrase “pharmaceutically acceptable salt,” as used herein,
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conpound of fornmula | as defined above. The present

i nvention al so enconpasses 32 WO 2006/ 044457
WwWEON6ER00D5/ 036674 i nternmedi ates of these proORPEEESRN5/036674

Thr oughout the description of the processes, the

nunbered R groups are defined above with respect to

formula I, and generic (not nunbered) R groups

is a shRR B61@Ra MHork Alede Ate Abasiv Biidgbn gftup A% pﬂm&b@@lm kaom agent,
The conpounds shown in the Figures .k are nunbered

Illusﬁratgf@rseltsfmﬁlwé% baihare nghEmiteddp rSBE@tPaQIEateaacls‘é’Fee ﬁ’f‘#éiep eh.slpride;

t e
bromi@¥, FofeS bR LRRIAE ol PRAESRRO MNP BS I lindlel MELH, =
sahcylafcel ad1d1 G‘iléﬁa&:d teltmateaddategamsate,lpanmmenhteabltan@atehasabnba‘g, sugcinate;
reflux,. dis vin titura , nb t
maleaqqeg%ﬁma@qé‘wtp?@acqqq%‘ev AbcBbpa G ed iy BEPAE coerAate;
gluta% aﬂgsﬂﬁ)ﬂﬁt{e &Qa&sﬂl%haté BEnZefaG foRkte CRINREREIForaRd

e exa provi ded "herei n. The processes
pamqnfte‘;‘?&r au: ynelthyiemeﬂ:lrs (a-}wdqugeﬂ;nammwa)h gnd badtsadripiuandds such as
of fornula n.one e
capr R R B P LTRSS i oy R B st s The

phra&f“ph%ﬁyd&ﬁmlallwcde%%w 40" AR eSO ANRElt pRPakddrbanhdi ne
I'n one enbodi nent, an enan none of

phMqub@lly@CinV¢ gzané hating anpeidicupeiionabigraup. 6hck oy areathorgli acid

i o o R e TR P A S QB IRS se
baseNﬂ%lu\d@%NB%%t likBte@td, Hpdroxides df ikali exceatphahyas Sodieme pdtassium,
showed above, the process produces a conpound of,

and litbiumuihsidioxides P& plisalipe sasthapetpsuch Aicakpiumpnd magngsigme Bygroxides
of ot%%&g%éé%lg,guglﬁﬁsggl‘bﬁgqm and Mfic! £RG51A b dSorgHRd %{‘Eﬁrfég dubn hdre

_ se, such as potassium ~carbonat’e or
unsupgitass bﬂhydwﬂy Msﬁ&te@ﬁoﬂ"&}edﬁmmlmlhykanﬁhes digpclblexylamine;

it pere o st R et i et e ono- i
fi f _d -
e BB ST A ot
hydrd'?e::cegl;lamjlddmm & mse(amdlbeylpct@phmﬂlyla}mneéﬁtlﬂ rpg\-lawemﬂcﬂeN
0 ormula . G3.with

(o Sy o B e SR s R P Vi -

hydroxyethyl)amine; N-methyl-D-glucamine; and amino acids such as arginine, lysine, and
the like.

Acid addition salts include hydrochlorides, hydrobromides, hydroiodides,
alkylsulphonates, e.g. methanesulphonates, ethanesulphonates, or isethionates,
arylsulphonates, e.g. p-toluenesulphonates, besylates or napsylates, phosphates, sulphates,
hydrogen sulphates, acetates, trifluoroacetates, propionates, citrates, maleates, fumarates,
malonates, succinates, lactates, oxalates, tartrates and benzoates.

Salts derived from inorganic or organic bases include alkali metal salts such as
sodium or potassium salts, alkaline earth metal salts such as magnesium or calcium salts, and
organic amine salts such as morpholine, piperidine, dimethylamine or diethylamine salts.

Particularly useful salts of compounds according to the invention include
pharmaceutically acceptable salts, especially acid addition pharmaceutically acceptable salts.

In another embodiment, the present invention provides processes for making a

compound of formula I as defined above. The present invention also encompasses
32
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SO2NR7R8 R6 25 G 3 33 WO 2006/ 044457
PCT/ US2005/ 036674 Alternatively, the guanidine G2

W@ 206l0e44pT epar ed by reacting a hal ogenat ed sul POTERT008036674
of formula G4 with guanidine. See Figure 2. hal ogen
S02R2 R6 G4 In another enbodi nent of Schene 1, the
SO02R2 group is added after the formation of 5 the

intermPiiateSblthase probéssesTeltreckHoneihd diescription 81 thieprafesses, the numbered
reacting an enami none G 1 with a guanidine derivatjye

1 h
R groug afefefined anve witrespgst foformils I apd) gensie (s nupbsted) Rggroups
D o . ¢ _

represtf Tyt Btinyhes s ABbREMSI The BBkl A6 the Figures
are nusibefed bylfiguedimonbetend-8here tpprapriataj aygar¢ralétivgl ndie designating the

formula HNR7R8 to.farma, co nd of, formula |. ee.
correspqngifteesoneral pryciurg inele BB e EHEUpR Beftes. Bifis not
imited Y 8@ iR GiSRANih A GitaratiSO AR WA
B B e R e T A
combifativarther2ofi et skalhsl inalne e woulshnappdcinte tha nzeagigvadmeacting given
h r.eferabIR/ gi oxane. Ln a rleferr d ﬁnbodi,lg%nt of ferabl
the redSHifR FRMBOTCPE AP BV ! IETPgReeR ey Urdtos e ferably
includBR&RYlof Aol AR RN hyound RF tbddill£f t hi enyl group. In one

enbodi nent, an amne G 3 is reacted with a hal ogenat ed

plrdngiedtihedinagnt,lthe presentliavestisn prvedesmgihads ferprepaiinggen

of .t ha nat ed im dj IS .C ri I
compipgof G CheY BEinitorBhol® dnd a3t sqnt B Aok
embodimiat, sieaesnuhbend ffoasild G-RIHabAY Wit oganidis of Bfinula G-2 in the

S2NR7R6 | N ~-Q + N6 HN RR3\ SO2NR’TRB G 3 G5
presencp of rereiai-2epiErdi OMBecheme 2, a hal ogenat ed

sg&ﬂemgin’ de of fornula G4 is reacted with a

pyfimdine of formula G 6. Preferably, the hal ogen of

\t he hal ogenated 2@ sulfonam de is brom ne. Preferably,

Nte reaction includes a step of addi ng3§€ﬂpteng-
\ ) N

HN NMP /
+ HN=< \ /\SOZNR7R8 _gN N S
Y NH, Z

G-1 G-2 @

R3
SO,NR7R®

In the exemplary Scheme 1 showed above, the process produces a compound of
formula I wherein R? is NR'R, and R}, R* R’ are each hydrogen.

Preferably, the reaction is conducted in the presence of a base, such as potassium
carbonate or potassium hydroxide.

The enaminone G-1 can be prepared by any method known in the art, such as the
reaction of an acetyl derivative with an acetal, preferably N,N-dimethylformamide dimethyl
acetal, or tert-butoxybis(dimethylamino)methane. See Figure 1.

The guanidine G-2 can be prepared by reacting an amine of formula G-3 with

cyanamide or 1-H-pyrazole-1-carboximidine. See also Figure 1.

ROHN
QsozNR7RB

RES
G-3
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conducted in the presence of
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2, 2' -bi s(di phenyl phosphi no)-1, 1' - bi napht hyl (Bl NAP).
34 WD 2006/ 044457 PCT/ US2005/ 036674 N NHW R3N W
hal ogen / gp2R2 NN + HN \ SO2NR7/Ra R6 R3 4 6
| A TkdiRat BB T AN IBEREGE inSehiemeel Bbeuating dlealpiepards
produces a conpound of  fornmula | wherein R2 is NR7Rs,

sulfopgmeidref fqRmulaE-4yih guarding dPeyBigurest-arti ng materi al s
usgghare either comercially available or readily
preparedybygne 5 gf ordinary skill in the art.
Sol vent s, sereay es, pressures, and other reaction
condi ti ong&~1ay be nodified be one of ordinary skill
in the a¥t. V%g‘gzi appropriate, the nethods described
herein may be ried out with starting materi al s,
| i eLoRE! GhEstimeRYrYchERE9SME SO, RO BN iOadied Aktbithe formation of
support (e.g., see Thonpson, L. R , El Prran, J. A,

the p@ireidiceal THRewmiethod in@6des 5BSsteBOE: (cbO@R) gn endMinanednrdtwhidy a

embodi ment, the present Jnyention al so.provides .
svanighns o e Op riosie SO dbie » PR hitiBe e mpimidine
with EREroRAIESEN heill BY Rl LMIBAH il GRS STer6@milh 838, biXd reacting the sulfonyl

acceptabl e carrier. Pharmaceuti c_,all8 conpositions are
chlorjle@pdimétdh anranzine bavdegithe foimula FOSR R 40 fesm perappaved of fergiula L
dures, such as described in Rem ngtons

ceutical Sciences, 17th edition, ed. Al fonoso
R.In @8piheF émbddskntPiHe!présthiigv&aipanyvidésanét@ods fBapreparing a
(1985). 15 Pharmaceutically acceEt able carriers ar

compotnd ef fomatiladrhy edegsardislaceient(Schenohelhe Yrgewg i2erﬁ@e¢§i0ns can be
in the f | at.i i ' | &.
concle 15, LRI BEC 9 BFEERHERLP s
reactigﬁs,nz?ds _@Ifé optidatl; tshlginlcbdplseany] &C&pgimallﬁsﬁ:eﬁﬁuaddl thie_hwglroup.
rovidin one Or .nore.conpou or, arnaceut |
pﬁﬁ%@@ Fmbeﬁl%nenbfantaﬁa%ﬁe_% BriFhqieA, ?&ﬁ@gﬁi?%?f_f ipidine of
form%lﬁﬁ-ngefeﬂﬂ 12 BaReeh 'opgﬁeqn%tlé nat@&jﬁg'ﬁ}hﬁfiﬂ@its lcRIdriRY. BRferably,

see

ar naceut | cgyl’{acce t ab ods and routes of
the readidmissbnédicitainnKnopwsdnge ofip-tabesdsilfoni¢ acidhe art .

. Providing al so means exposing to or contagting wth.
R*HNSgapeynds of the pre h#Rasht i on ar@@l t ORs
Y,

N
i BPENREB® act i vilty, Iparticul arly | KK\ _Inhi biting
i n#des total 4+ N _— AN
R® SO,NR7RS

R3

G-3 G-5 1))

In another embodiment of Scheme 2, a halogenated sulfonamide of formula G-4 is
reacted with a pyrimidine of formula G-6. Preferably, the halogen of the halogenated
sulfonamide is bromine. Preferably, the reaction includes a step of adding sodium tert-
butoxide (NaOtBu). Also, the reaction is preferably conducted in the presence of
tris(dibenzylideneacetone)dipalladium(0) (Pd,dbas) and 2,2’-bis(diphenylphosphino)-1,1°-
binaphthyl (BINAP).
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inhibition as well as decreasing or reduci ng. Wthout
bei ng bound by theory, by blocking the association of

wo BRoanad7 | xBa, conpounds of the present i nvenPCDOSEN®036674
believed to inhibit the 25 ability of the |IKK conplex
to phosphorylate IiB. As such, NF-KB is not rel eased
and does not enter the nucleus to activate
transcription. Vario a s denonstr at at

halogg,pnpo nds of the pr ention ar Bosef uN as BRI KK
i Tr s, d%r ex@ a bi ndi ng assay Iﬁ-ey(onst es

tha 500 esent —avemti on af Hel

assgoFat i on of IKK( and IrcBa. The binding ass S™SO,NR'R8

peRformed by 35 WO 2&)6/ 044457 PCT/ US2005/ 036674

cont agi ng conpoundsof the present invention Mth

| KK(3 enzynme and | xBa substrate and then detecting

Mﬁtth@éxehﬂlﬂa@@thaued s shbireil bbowas theqiradesoprodfices ikpfpanuid of

i Ba. qunds - of he;alg[ esent iﬂx‘gntl on that inhibit
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i %th%{n{)g @%enallggﬁsetd%é)g Q%)ﬂe?&ﬁbj i@ll@’&g o@?eaﬁﬂf Bre&?&&d by one

ease of NF-xB and the transcription
of ordiharf\FskilLia theattr Sblvedtsgtenmsratﬁfbﬂs pssgesand nﬂemqagtnprmog]dltmns
a net hod..of i nase act.iyv

rovi de bitin
mey B Reditinty on RO TRy Pl Mol LRaPP BE Al ety
descﬂ%ﬁ‘l{éké‘iﬁ Bl ArrtddnAS %\nﬂhrblﬂelrﬁhé fnﬁ&n@ﬁﬂﬁ%nnedﬂfe@ eidadriryagents
an | KK-1nhrbiting amount, of conpound

bounp haa reliksipiport|(e.g o seroEampsendk. A Halmagy, ésAen€11¢W@lrﬁqvws 96, 555-
600 @g%g stering includes all pharmaceutical acceptable
ds and routes 10 of adm nistration known by one

of nSitbiter EMbbHiMeRL, the Besat Gfehtidh Nbayisviek pharmatautical
i nflanmmation, cell growth and tunorigenesis,

compnsitioos persPLising aicamppind ofithe preyens énvgalo fcha pharmaceutically

L-1nfl appR
acce&r@g F%mﬁ’gl il %}gg&é ngldcgﬂwé)s%tﬁ\)ﬁyow J&flﬁ ac%organcfe with acceptable
pharthi@Atitdl précedirs ssackl epasdebiéd mdtuﬁnlhgmns Phamabewsala$ridicks, 17th

cdiiesuBylobionosR Fatsenas, Mk B bR ReY: Eapds G985
th@%@l@%f%%%@@bl@ MO4RLs a8 thRe GRARRWAthRAlbR ARG @tk Gftfredients

present invention. Kinase-dependent
in the forthutationand brtﬂéglchllygacbéﬁfabiependent condi ti ons,

|nclud re not limted to autoimmune..dis es... .
§1 ﬁ@i} Btheaprte tt{r}vgntlwrpvg{e%a gﬁ}boldo?&lglgng kinase
acuoﬁ}’ecsP@&élfy IRIBUSy SroVidNR BHeQstUore khAPSRIABRE phanRGéutREl compositions
versus "host disease, hyperproliferative

ofthd preserd émensige. hPamchugrmchdepév@t 1sanst §mited i @émﬂlastmi{orl&d

B AT o i DL R o e

art. P‘ﬂo§ﬁﬁ1§§§s¢ thewh &fposial s o @m@ictifig prth: I(Ilfnhp&iﬂtﬁ&d of tite present
signal's such as asthma, |nflammtory bogﬁ 1dl se

inveniion peneatulpiiehibit kinase atiitireRasiqulaly (Ko g H&?fu‘ies total
oL IR, SOTRSHONE Rl WARSF L BYGR bEeoENy biocin
assoélﬁtiUrhbﬂIKMB AT o mmptrumds phihbiptestitenvention are believed to inhibit the
ability of the IKK complex to phosphorylate IxB. As such, NF-«B is not released and does
not enter the nucleus to activate transcription.

Various assays demonstrate that compounds of the present invention are useful as

IKK inhibitors. For example, a binding assay demonstrates that compounds of the present

invention affect the association of IKKf and IxBa. The binding assay is performed by
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25 downstream expressi on of genes responsible for

ki nase- dependent conditions such as inflamation and
wa@a6e4445For exanpl e, inhibiting | KK inhibits PeEUS2005/036674

activation of NF-xB, which in turn reduces expression

of NF-xB dependent genes. Because NF-xB dependent

genes have been correlated with inflanmati on and

contabMNE&Impdinds FRGe pidsedd ineanipasvith KIS ereymerandilkBo substrate and
nmpounds that inhibit |IKK may be useful to

(0] reat
then dejgatingmeethsn the-rompenad inhibits apppsiatioad Ww@ﬁﬁ%ncameunds of

e RSBGPS0 ES OB o
IKK washossticrylate @B andes puchseay inhibitethe rdease of NéatB agd the transcription

includes, but is not limted to, conplete treatnent,
OfNFwﬁglc@n‘ﬁ%ueélﬁ?ﬁP%ns are seen, as well as reducing

SYFR! | 19 b i1Ags $ W inhihiginp RidS€activity, iall
" ﬁ%&?ﬁﬁ?@%@@agﬁeﬁt 36 WO 2006/ (1)4445%@_ e aciviby, espetaty
IKK, RCT MASAA45¢pBE6IIv a hofmat, ynalimihistering @ Kimase-intabiting @mount,

anel i Lon .ar cessatipn of a specified condition...
especi B iufe 008 o he Rpo Rt BEphosTF st Phtiion of the
preseRtinvakRnn Qiidﬂliin[hﬁitérﬁ% ihQuidfdliamanhakytichl a6deptible methods and routes

particularly rheumatoid arthritis, inflammtory bowel
of aduhigsteation kandndytomew! skidringheo®t-s, i ncl udi ng psoriasi s

a at opiG- dennatiti s, . autoi i S, 1]

ol K FRORTILS U IS SUSERRE: o LRt
compPRhdLhedinhiBaTKiknsan be usifekasati-iafliameton endaitscancer agents.

restenosis; cancer, including Hodgkins .disease;,and . .
Accogdinglyi enoqmbadimentareyidesst mPW@& GQV?‘?gm;&I jdnase- ependent condition,
s SR EOE R coOFRSCRIEASHT BB 01 oo ks
inhibitihgemidunn spelozy AeK aiHibitiag emotnteaf @ cgmpamder pbgrmaceutical

adm ni stering a pharnmaceutical c osition .of the
compgpiBeBof UIrRFENRT BHCTtSin dORS ErEPERIEE! ST SR IKK
depeﬁeﬂ%&dﬂFon@ ,ellnl:ﬁlde,‘ml't e dot Nehife® tPARLINLRHR @sdaBesAfich as theumatoid

uncontroll ed way and, in sone cases, to netastasize
arthritis pmeltigle. sclress, iand systensielupscorthersatess, wansplant rpirction, graft

limted to,inhibitin r reduci.ng .t unor | | .
versus G et PRCPHI e Pori R S HHOT R Bl pnms formation
in rhduhiR6il FEREES, TestéRREEDIlowihe! AR plastytind iathefdiclerdsid, betdoparosis and

cancer of the colon, rectum prostate, liver, | u,ng,
in dideassn dhwhich celimeaceias prayindlammateracsignalseyich ¢ asthinm, iIndamppatory

i.dney, cervix,..plood, |arynx, esophagus, testes, 15

boweEfi}Sﬁ%i?:éyarleepfgaréeﬂlg%var y, or uterus. |n another

emhedbHaBRbceutiba cpr@ssitibnd coreiisingreoptpouhdesf the phesels imfention
treating i nfl apmat ory _or_ aut oj

iling an, | . mune condi.tion. by .
may whhibiseserctiyita Pafiisk ey i hinasenpbLiqn Wﬂ&gf‘nf‘ﬁ’é“&%“ the
T
inflatinretibh agd eamcenfFarrampleyinhibitiig 1K inhibifd therpetivatipn afit¥F-«B,

. autoi nmune 20 conditions 1nclude, but € no iqited
whicf 31 PR e SPRPOAR PE NG AGHSHATS B8 Sip agiee ey KB deBéndent
genefﬁéxﬁ%_ b Bodrdlh@d vERUhflaRiHaR R anDERBE phdrfac@lticqY @nfpositions

Initis, chronic obstructive pul nonary disease,
compurisitg enfrioundsthst inhibkt Kireep by ubsweb twatiofemmation andpanser.

bqil‘\ﬁee! prgyerﬁg {n%gr?t’ionnaligoogr%vides methods of treating diseases associated with NF-

kB activation by administering a pharmaceutical composition of the present invention.
Treating includes, but is not limited to, complete treatment, where no symptoms are seen, as

well as reducing symptoms and ameliorating symptoms. The phrase “treating,” “treatment
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colitis, ulcerative colitis, diabrotic colitis,

Crohn's disease, gastritis, esophagitis, hepatitis,
w@aweneasiti s, nephritis, psoriasis, eczema, PCT/US2005/036674

dermatitis, hives, nmultiple sclerosis, Lou CGehrig's 25

di sease, sepsis, conjunctivitis, acute respiratory

di stress syndrone, purpura, nasal polip, |upus

of,” @ YhdErRineIBLSs the @fjelibeitioN bt ¢esatioarofalspedfied cdndittdir dbiseases
arthrorheumati sm_ systemc inflammatory, ﬁesponse

associgfertwe - ngvat@@pgcrlgde pel yepeislimited todailampgiagy disprders;
YT T
incluéifi @éd)ﬂi%i’ktandtalttq)l@dﬁﬁﬁntls Iamt)ﬁninmnﬂ diseaves; dfssuemﬁdlmgan wfection;

treating cardi ovascul ar, etaboli or ischemc
Alzh¢igsHs tiqs%eﬁebs}r G0k eg§y633 ﬁ%nsgnﬁﬂgpgﬁgc%th?mécéproms resten051s cancer,
1nclu&191gﬁlgﬁllgk nS rchs@%s : gr?rlhpé'r%?ﬁhl i &k QHcluQ:ﬁ‘l[gqﬁkI@Si%%ébﬁﬂmtls

emc conditions include, but are
osteopo:tosis; md&ﬂxtaoTeéadmmm er osi s restenosis follow ng

2@ oplﬁfa\%@gl éf“f Plégezr}}éllwgg 10 &P C b g‘glg%pggreghng cancer by
admlﬂi\éﬁﬁ’hgl )b%%&euﬁ”(?al g@nﬁ@@@éwﬂéﬁre?&-{ A2/ 036RY theludes an

hyperrnsul i nem a, i dem a, obesity, polycystic
abnoowal igremthdif selds evhldyﬁsmd tceprghf@nate gygensestroied way and, in some
teo or 0Si i le dysfu
coses PRSREGR SeBLEC i of YBHIFAL AP BLB0K A e o g

or redﬁicﬂ{geﬁdmolr eMEprolidiatidi, dhfor c@ll @aewihl aitbiphibiding @J‘rmigbﬁﬁ?ds Cancer
raft versus host di sease, endotoxin shock

incluges, btk aoidimgiier foanggref the qofpry éetcﬂaﬁd%rﬂ%?teeh%auﬁérhmmhus

f
pnsJE LR35, LR BERAAS, oS0 oo e,
urinagdbladdes] @rary)@r atepixar maceut i cal  conposi tion of the

|
P bt SDRBMENy S6 Dresab BT RAACY MAHGLS FerBRey
inﬂmﬁh{a‘dﬁy ()ﬂ\}{é)fmxﬁﬁlﬁ’@&drfdﬁt%n% Vddﬁﬂl%steﬁﬁg ﬁtp'h LinSacCutYdal B8mposition of the

uman® papi | omavi r us T-cel ukem a virus, and
preseEpmventivnBalireatirigrinfami@tibm elmQUIphSﬂeS éwb wmqﬁélmltedtth geducmg

esent ntion QProvi t hod f treatin
inflairatSh and Re A aReBBRiRT e daftmirefdy phf afoffufiine
condfiﬁ% [RARK! bidake FATRABS oQRevatdib @nﬁflﬁ§ QHéurndt@M%ﬂbm@muls
I'n particular, a pharnaceuti cal nﬁgfltlon of

osteopﬂbm@satgoutnaﬁhmadwondntm@llqrg@dhtn@tls thiegic @@tré@pf@rm@n@nary
dlseag% c&tgtl ni'cx]tggs‘?’ g glg LR F]ory 'bn%elucﬁseegfeo LY We 2’5&%@1%&%&:&5

e exl s con

colitifB&RMMivd ddVEB! dightoad S6lithy Qwhﬂesdlmieb pakritdd, esophiagitis, lepatitis,
and treat nent further conprising adm nisterjng

pancreaidiis, nephiitisi PIArighis ceczema.gleppaittis, RiVRS, %@PISfSC]FF%ISNEO‘P(@ehng s

t
dlseageg : %@y c?rﬂléﬁ{}{am;lg, %E\?(e %sgﬂaﬁcg{}p#l&#ts g%ﬂh?&ﬁf %{g{nﬁﬁ MsalBlip, lupus
erythembiobud, ooguacti)itBESkeal catartli, chrosic drikikorhelrhitisng rsgstemic

. i ncl ude, but ar not ted. to heterocyc
inflapEiE KPERS YR i et Swéﬁzmlaaa%ﬁl%ﬁengﬁs@e/?%m g

Polyégg%S ogﬁ qu\g)).cé atial écﬂﬁ% 6@%&@ s&sdlfeﬁsé(MéTD? Oanaﬁgﬁ%ﬁéﬁg Smdrome.

868 (AS2868), NVPI KKOO4, and NV
GK-aBother embodiment, the present invention prov1des methods of treating a

cardiovascular, metabolic, or ischemic condition by administering a pharmaceutical
composition of the present invention. Cardiovascular, metabolic, and ischemic conditions
include, but are not limited to atherosclerosis, restenosis following angioplasty, left

ventricular hypertrophy, insulin resistance, Type I diabetes, Type II diabetes, hyperglycemia,
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inhibitors include, but are not limted to mal ei m des
such as SB410111, SB495052, SB517955, SB216763,
weEBEH2867 di ami no-1, 2,4-triazol e carboxylic artTUS2005/036674
derivatives and 2,5-di hydro-|H pyrrole-2,5,-dione
derivatives, diam nothiazoles, bicyclic conpounds,
pyrazi ne derivatives, pyrimdine- or pyridine
V@sslipAfdchi R Wbk El8), B6lyt yticiovasarbdiséhs@hypdrtéfion, syndrome
hypm%%%?ﬁah%ﬁgSIBgﬁ CT9902?192&6%1n0 3- (al kyl )-g§§|n1doney
X, ostheppIpaisi cvre@lle i)‘*»fulﬁﬁt@az%Ch@ﬂa@mﬂ%ﬂn@%ﬁ@v&m%‘ﬁﬁ diseases of

heart %&iﬂeﬂ g}%r gnd ?)h eg%cljr'gg Y I%‘I&tlgltl déggirt] %elgl?g ﬁé’s@ﬁf&%ﬁ%ﬁ etzndotoxm

shodi@n@ﬁﬁﬁﬂﬂeoq@hwﬁhﬁkscovery Today, 7, 658. The
pharmaceuti cal conpositions of the present invention,

msly yebansthes embpadimend Hhepiserng f»n‘ieﬂtéofppl'@%#% mefhpd oF fipating an
infec@ &rhqse%e h%gﬁﬁf%ﬁk%%fa?ﬁlfwtﬁ)ﬁ B} Qﬁﬁmﬁ'teﬁ’ﬁ%% Srahthiehiing

henot herapeut’i ¢ agents.
comprllelﬁ'ﬁbh &feqxncsehi mvetgmmt Vitah uifeldm,ns imefuder butraod ndtilimiteito those

TE T e e P T
papll&ﬁaﬁ ﬁem L ggﬁqaﬂéﬁhéh‘?&js hAKRPESin-Betr vidids,

rivatives ant hracycl i ne %Iy003|des
e. Ig anomelxcmbdfﬂlmemt,, thedumesebi ioiventicaproidésonethods Qfﬂtﬁﬁtld@ a pre- or

navel bi 006/,044457 PCT/ 2005/ 036
post-FEHBUEH LT PR BIPELT 0T SR THCa O PRGTLPf b the present
1nverﬁ?1%he@19gé.rﬁeulﬁla Akhielteuticl Bothp@itionBIARApraként ﬁﬁvkﬁtlor&@ﬁb‘b used to
and Herceptin. The pharmaceuti cal

treat ogieqrososis. orrsatisfe asteopprosisangludenpseienbng AHSOROEH SISV has
e XCi Exci pients are added to the
comt g Bl GHE PRITEDS, -

a variety of purposes. 5 Diluents
| NCHeSRERNt MOeftitnkalef pravides indthotiaoNahibitioncald treatment further

comp i adeTiEieHRA Gh ARG UEOMIIYPEITON GRS BrRGE Of HE NARPeiiaY
Inh1bﬂ8g o(f% ?Qﬂefﬁq{mésg of g‘?é"lqif’ B W 'ilélufie Moud el fdt limited to IKK

U:

t| ons 1nclu or ‘exa e, mcrocrystalline .
1nh1bi161‘slahiﬂm @ énlgbitordv IKKI 1(11n1)3)tors mucdudli buteare ot luhtb@bi;o heterocyclic
| act ose, _starc zed h calc
carba AR S BIEH SR TS AP e b ten idpich P ADIBGL e o PS-1145,

SPC&)%EW%?CE;E’J /955%'098283{&328%8?WBEI'KQ{(R)NMWVPHQKOOQOGSK-

asi c ca ci um phosphat e,” kaolin, magnesi um
inhibitarsinelades bunag nesiimitedso rdel,elmldb& oighrs SBAL01 1HnSRAH52,

sns LA HIREAY. G306 B SR PR TASs

2,5-diBldo-189) erd)l@ﬁ Al _ARME Ukt tatlves AiRMBbIN 20Rs  Hiafclidc®@mpounds,
conpact € dosage form such as_ a _tablet,

may
pyrajimgdartietivsse pqmnerduge vo pwading denivasives, iané Puidre dRa1vatives Stuéh as CT

oso LA}, BFOAUR, 105805 35y L 8L Bl

derivRitadshacied iridoBil-4csiepos L Hipghsld-n6Hdicte detiaatives. &aginet,d. (2002)
‘ acid, carborer (e.g. carbopol), carbox t hyl ce| | ul ose
"NF- EBdiﬂmﬁml APt EulRIttHy cancst, éﬂ%&@lsca\é% é gum

"gl{ %ﬂﬂ&ceeq 14 %ﬁfm@?%@gﬁg (geftléé‘%% éufféYrFfeH’g%n mﬁ? bbibAsSthe
comﬂ?b)add Oﬁ’gha rpeayht ime¢rhipn abeelonliros@mieatipn with other kinase-inhibiting
compounds or chemotherapeutic agents. Chemotherapeutic agents include, but are not
limited to exemestane, formestane, anastrozole, letrozole, fadrozole, taxane and derivatives
such as paclitaxel or docetaxel, encapsulated taxanes, CPT-11, camptothecin derivatives,

anthracycline glycosides, e.g., doxorubicin, idarubicin, epirubicin, etoposide, navelbine,
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Met hocel (r)), liquid glucose, magnesi um al um num
silicate, maltodextrin, nethylcellul ose, 20
w@oedogowtdiacr yl at es, povi done (e.g. Kol lidon(r)PCT/US2005/036674

Pl asdone(r)), pregelatinized starch, sodium alginate

and starch. The dissolution rate of a conpacted solid

phar maceuti cal conposition in the patient's stonach
vinbldBheDearb S A@A RPN, dshamasisid, talbcaxib, arflb-gidn; £nmafeh, Sugen SU-

the conposition. Disintegrants include alginic acid,
5416¢angss: o8l and(Hayeeps®d cal ci um car boxynet hyl cel | ul ose

sodl u . -Di.s. , .

col peia e AT e pleberlneRaEh bl contain one or more
excipiéms pRxdipients ard &idgd td<1|(hb |cbﬁhpﬂ{iti§b1|; fdral Wb@smfgmﬁa{asﬁ. :

guar gum magnesi um gl umj.numsilicate, met

S ebilugresmerears e bk eaolif REagRer b tompnsiias, fiq ey make a
phanﬁ&%ﬁﬁéél Lﬂl%ka%qm rcsgtéi‘ﬁﬁlr%! tHi 9&{31%05%&9&1!5@} kiR Pathbhifd varegiver to

sodi um al girhate, sodium starch glycolate (e.
handEx Ditteats(fo} Jolahabnsicaitiohs inGluddafiot sxanaple owicambdpstalline cellulose (e.g.

.l gprove the flowability of a non-conpacted solid 3
Avict eI e U A5t e R Ca Caguih g bonate,
calch?él%:uﬁht%m@af, lfat_@ktréf@y dEMARdeRRoRS dffabidRBlcfum Fﬁ@pﬁﬁe dihydrate,

oi dal “si'licon di oxi de, magnesiumtrisilicate, .
tribapowal ciugtplesphate,deelin,snagnesivm: cartonaiedmagrgsibims pide aneiqgdextrin,

man BT R Gharr a8 L T hadiggte A0 AGs K0ER

sodit?h cRloHe¥deFRe] eRdRsi tion, the conposition is
subjected to pressure froma punch and d Sone

ex®oljsl ehrrmacavdicalompesitipry thal e cempzpied ia¥Cte 2fefeae {ormpsuch as a
tableggr?a ifclfe %)Ecgpi%ﬁltrs %@F@{u@&ﬁ&rﬂ%ﬁﬂ@é{?&%@iﬂg to IR thdMURB ingredient

n-cause pro ave pi nd ot her
and @heérfeaCipidnty togethar fter esmprsdiothr Bindats for sodid phernsatdeidcal o

the conposjtion tqQ reduce adhesi on and ease the
compasjtions énchiderasacipr BeHERCKl eHPOMFR(CR) Sabopay cetumethylcellulose

sodid et @ﬁl?’g @é:iiug{gﬁ,s’%e?@{n?%%r r%%.tﬁ‘lé ‘B'ty&‘mg%a%lf AoRiabf AL %SI%JOxyethyl
’ &

nonost ear a c stearate, hydrogenate
cellumas,thydradyipropyy delbdese £¢. e Klveeje), diyHmxyptopy hinety beellwidse (e.g.

Y A IR LN e S AT
polyﬁet@ka&iyrb@es,swﬁa&teﬁ(e. géﬁoﬁida@,rlilmcﬁg%pﬁ&Fam%i&é@st@ﬁh, sodium
e

“enhancCers make t osage formnore palatable to the
alginptetandmstarckConmon f | avori ng agents and fl avor enhancers

D BRLTRES s OHBOFA Sl Pl BB RGPS o Be pins

stomB® @Y be URRédstd By tiRtafition @A idisintegranEd tiwdomsisitioncDisintegrants
. acid, fumaric acid, ethyl maltol and tartarjc aici d.
include piginie Aeid] ¢asbeymesifrsdliutose palcivay calbesymethylpellpss segivm (e.g.
IR ® i BVRNE b O

o1 IR ALl 335016 D80l o
(e.g. K@@liddn™] Palyplandonk®), Bear gon duighesimd aluminushoskigee, hestig] cellulose,

In ligui h | cal it f th
micrq)qr%ygl 13%2e1?qlg%?g&%ghf§)t@g&% %%thdleroe S(’:eﬁ)uloge, %re%gzleatslglgted starch,
sodium alginate, sodium starch glycolate (e.g. Explotab®) and starch.

Glidants can be added to improve the flowability of a non-compacted solid

composition and to improve the accuracy of dosing. Excipients that may function as glidants
include colloidal silicon dioxide, magnesium trisilicate, powdered cellulose, starch, talc and

tribasic calcium phosphate.
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formula | and any other solid excipients are dissol ved
or suspended in a liquid carrier such as water,
woegeatabe oil, al cohol, polyethylene glycol, peDpsioesascs74

gl ycol or glycerin. 20 Liquid pharnmaceutica

conpositions may contain enul sifying agents to

di sperse uniformy throughout the conposition an

anihiel @ doBibecrdir Riichods aahibler is enedle Ply €l cdnhygictibs of@powdered

soluble in the liquid carrier. EnuIS|fy|ng a%ents t hat
compasiipnpihe geEIEpitipn i Ugisrigd o BissuIre fiams? Bimchiand dye .o Stome
excipi i Y R ECAtEfs il o GHATRY % o BRIk By oY Q! fho punch and
dye, wih&ttdan ,caumtthglbrm:lettltu h@\%plttmgralndmﬂ’rer sméaaastregﬂymues " A lubricant

al cohol and cet ui d rnace ca
can becgfigsbisy the 69@136?1%;%@ reduce @Hhesll IR, ele%ﬁeso ﬂ&‘a progygt from
the dyél L\‘ﬂ?{ﬁ%ﬁ%’ gé’luﬁé‘ﬁﬁ Iseh 8889, L0l e té"l?céﬂﬂ%@nﬁﬁ@érate

e product an or coat the [ining o

glycerglq&ﬂlmﬂosttz&sﬂe; Imalrogenatet Caﬁnmhl hgémgsnatmvmwbmu mjneral oil,

polye GuPhsosiiad ryEBeaPake b TRY o iaisaratm csepd fugeye, siari
wndtﬁkggmghcsﬂgﬁmyl cel lul ose, 30 ethylcellulose, gelatin

guar gum hydroxyethyl cellul ose, hydroxypropyl
cﬂhvmr@gentsmpdrfé pgqersfm@kg/ﬂhe cledagg feys more palatable to the

. e al co [
iR Bl LR lr R BRI s v
may bé HEluaRH $h eeCdd o}dﬁ@h af fh,e Iﬁésaﬁﬂlhveﬁtfoﬁgﬁﬂﬁdﬁ aheigv anillin, ethyl
xant han gum 40 WO 2006/ 044457 PCT/ USZOOS/ 036674
vanilligyenthel Aijriaaes matie eigsetympalidpnd taeER a6idn,  sodi um
S@c\%lgcfs dI Ii u18" H&{qgg’sgtéongg%? datl%g@el d e?i gl\%fél'g%ﬁz pthgi’gl%b&ﬂkalﬁn d
accepthble $:slollz&it ity Bﬁpr@nd thehrebpéarnge agélot facflitath paterlidmitdfication of the
sodi um benzo%t e, butylated hydroxy toluene, butyl ated
produg{pad 981 dAsagslevehngd et hyl enedi ani ne tetraacetic acid

hics I‘Cglvd rarRfid&dicat coh?p‘f)gitl%nsc'@f the E)fhrseﬁtQH@e?ftlbﬁ Ntht @ompound of

e storage stability. According to the present
formularvaad tang wthea sblidjencibicusmesiitspnd mayusabmb:doo atligiuhd garrier such as

buf f | d
water, §pecigile 3. Sepl SRS 0t 5o Bt
SOk Hakhh S BicAllcofpdsi BhAa ey @érﬁam%ﬁhﬂﬂﬁfyh@acgéﬁts to disperse

exci pients and the anounts used may b rea
uniforoidyt drorighett thy compositeman aative ingsediertor gthep 8&@@%’@ dhat is not

solubl%ﬁ‘gt%% Igﬁgf e%grégfv\%iﬂ%% e%ﬁé. tﬁ%t d’&%ﬁz .11‘ij hffﬁltac&QHf;(%%tmns of

the préseniansdntioansclode, E&%x@thpﬁeﬁg’élaﬁlﬁ]\egglybl(kncasﬁml Uldﬂest,n@m:l,ea@ma
granul ates, aggregates and conpacted co LIOHS
tragacaib, dhoBdiespactB] melly rslalgas cathomsn) cetosisar ngﬁiao ol and cetyl
alcoholi)uccal rectal, parenteral (including subcutaneous,
'nt r amuscul ar, and intravenous), inhalant and
obiqhhwhmnaaambaii coinpasitions of Fhepresatt isehtiamimy also contain a
adm nistration in

any given_ case 5 de
viscosTi CTRBC P ESRVE PRV TG HEBgRGI LS PrBEHHGHE PE Gpahihe ining of
the gastiintdQRRIRATRcR gents include acacia, alginic acid bentonite, carbomer,

carboxymethylcellulose calcium or sodium, cetostearyl alcohol, methyl cellulose,
ethylcellulose, gelatin guar gum, hydroxyethy! cellulose, hydroxypropyl cellulose,
hydroxypropyl methyl cellulose, maltodextrin, polyvinyl alcohol, povidone, propylene
carbonate, propylene glycol alginate, sodium alginate, sodium starch glycolate, starch

tragacanth and xanthan gum.
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conveniently presented in unit dosage form and
prepared by any of the nethods well-known in the
w@b@cowasuti cal arts. Dosage forms include sol PAI/UsBEEE36674

forms |ike tablets, powders, capsules, suppositories,

sachets, troches and | ozenges, as well as liquid

syrups, suspensions and elixirs. 20 The dosage form

of whhieniRE 85&1NE such e Béﬂbﬁ@l amh:hﬁl fodiapsdbehasiaNiRtd3e N@partamLe,

the conposition, such as owder ed or granulated
fructommaamé@madsmr@mlg@fmmbe a drie improvodheripse. either a

e T

hydro;ésmd)llﬁeﬁé mdtﬂbteda@droayarﬁaﬂ@ aﬁcyeathgea@bamne rtetcaabeﬂmtd manbe
active |n%red|ent and exci pients ggg be fornul at ed
added jahlegels é‘hfﬁ Q) inpeshien ip Hnpre¥a gferage stapidityrs accordi ng to

”RE&Q@& 10 B |e§én$ a@elﬂf be g dq G TBRDbLLitSA n{a‘?/ral% b ABuffer

or caps epared by wet “gr ation
such ak gucomsid acgd amtimcxcb mtrxe; acie opacegik lacidf sddiem gutonade, SOdlum lactate,
i ngr edi ents and exc |ents in B%\ﬁger form ar bl.en

sodiury N 2 SO TR Pty SECTO o FRciB PR e A5G A gts il gy Be

readily &&éﬁlﬁhéd/ b*‘@fe%nnﬁlﬁ%n SNBSS up RN Shck Ang it eration o f
into granules. The granulate is screened and/ or

standard pﬂoe@dur@ﬁar@demcc‘ M@mkm thefidddned and/or milled to

sy SRR o0 B B Bl am B B PR, RGPS

aggreéa@é%'aﬂ& cBBpa&be BordSosatics] da8toied MElude Hodpks audtableAor oral,
osition may be prepared conventionally

bl eting co
buccalbyectanl wamr@welna@cludmg subsugRgAus; inframupudargend J@Hﬁﬁ@@}lﬁ)p @halant

N

depen@ bal tﬁd”tialﬂmﬁ andisewetigdof thé coreidigalediegltrepted UTesdoshpe may be

acted granul es may. subsequently be caonpre
conveRigRgy areﬁ%wem ungdogagefpra ppchpiepared §Y gny o 3 F%?cfso\ﬁeﬂ -gnovvn

mihegﬁﬁﬂﬂg ition may be conpressed directly into a
acte osage formusing direct conpression

t Eoiaarge doress. inBiude mhdSiozsagqﬁoefas likmtab}etﬂd nowders, capsues,

uniformtablet wt anu ients that. a
suppogigries. SAFIES: mmswng gt il el SYIPESUFRSRNIORS dnd elixcirs

Lol aasbgafdrﬁﬁéfuﬁ@ Irébaﬁ %%Mt%rfiﬂnhy BEat duw Qifaining A

dried lactose, dicalcium phosEdate di hydrate an

compasisidnpsuthlas sifomdared P erq@mtaitﬁairso gompositipe ebthgrinvestipmrwithin

either aﬁgréipc;r%ﬁ fshl%lp ff? %Ctlﬁnay e Qet aﬁbet ' H%Pﬁgnalflg%%a}n a

plasticBR¥F bhdhldsailydedinHd adibasl, @ﬁtﬂ&ﬂ SNBEFin @fafgémtr @@blorant.
conpression tableting. 10 A capsul e [1ing of the

pFesseative iingredientsnd pEsipicHts| Iﬁ%beaﬂwnglfatqdﬁgto compositions and dosage
forms éc%rnﬁ s }n%ﬁ}%ﬁ 4‘,91{13&}19 granul ates that were

escri ed Wi erence to tableting, however, they
al\eonPbsitisl @ﬁ@bleﬁhg & @phulefllingahdyebd mgpatépy V\Megtmdhtwn- In

wet grgt];}ggt?f{gnlagérgé gg%,ll 8£@gfact?veplqulgrre egguatnld %}%(l:lplen‘gqgsﬁlotwldgrnform are
blended and then further mixed in the presence of a liquid, typically water, that causes thes
powders to clump into granules. The granulate is screened and/or milled, dried and then
screened and/or milled to the desired particle size. The granulate may then be tableted, or-
other excipients may be added prior to tableting, such as a glidant and/or a lubricant.

A tableting composition may be prepared conventionally by dry blending. For

example, the blended composition of the actives and excipients may be compacted into a slug
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invention are not specifically restricted, and can be
adm ni stered in various preparations 15 depending on
WO b@weagas7 sex, and synptons of the patient. FOPCT/US2005/036674

exanple, tablets, pills, solutions, suspensions,

ermul si ons, granules and capsul es may be orally

adm ni stered. Injection preparations may be
or a sheeR@hid fhies Cem@tnitedlinté detapdcyedogramilxe dlwi ¢ bmbagted giamnles may

transfusions _such as glucose solutions and am no acid
Subsequ@éll}’@ﬁlcéﬁ@msﬁﬂl&%%@h]ﬂy | f necessary, the injection

rel S

A0 B B B L B A MY O PR ed
directly mnt 1 apﬁpadtmkahgwfonﬁuqsmgsimeotrqouamrmayoriotﬁchnmunes sbeegd

into the rectum unt. of the conpound of. formul a
compres§iop GFRANF AT Ué“%ﬁ‘&rt%’go R, Braugleso SATRIFNS Ahal 814 ng
partlculahg WelEsue8 $& Hire LR b Qlbn t§bl@@ﬁ%§1@fﬁ@b f by stalline cellulose,

stricted, however, the dose sufficient to

spray dribd tatqse adivdloiomathosplote dibyidiate anld@otlaldgléséwas )Tlhﬁtmiwr use of

s s eS80 E s LAPRESH] Lol RESH RDAERES b

experlen&,5 arktBkill il Farf8ifar BAKulafHEl clePl@ﬂgdsl oPdire Et Edilﬁpﬂa@!ubﬁ dbleting.
Havi ng descri bed the invention, the invention is

A eapswlerfilling okthe aresentfiyvephien fsliiewhdseny o the afpremegtioned
blends ang gt ngfc'eg e L&%c%ge%ggﬂf rci]fere%&eﬁg%@tlg nﬁm@&%r they are not

actl on repara on of

subjectedtd AHindltaBIb@HOstdphi ophen-2-yi ) - pyrirxiidin-2-yl am nol -
benzenesul f onam de (exenpl ar onpound, 4) See Fi gc%
Methads ofpdainistasion oS » DbeTTRasSyss Forapest hionspgpmpassed by the

inventmg at%"‘h%'i Vf)eegﬁic%hg %S’EH«E&F ?Jg? B 6a ﬁlsteﬁeﬂrﬁ? Ivllrlbﬁ's reparatlons

mam de met hyl acet al m),
dependlr%’lﬁl 1fnh @gs,akxtand rsymptdmasmfethe paneneﬂqu)exfanmple thbbts Piiks,
sol vent, is eVﬁPor at ed to bt al

t h
solutionsy s%s;)egﬂpleﬁ, gmy chlﬁ,rgﬁn e%,qr) C§P%H X ‘C’Srﬂr%(]}[ a?)tpg)dggg fjie
InJectlon%raBﬁE’u(?ns rﬁa}nﬂexefd'rﬁlﬁlsféfrecﬁﬂhfv?dﬂah?@ ﬁiﬁxé% with iglj ec@ioﬁ%ﬁ%fusmns

-H pyrazol e-1- carboxam di ne
such as glncd&e sblutiony widendan eciil solvtansigtraenousdyu fo fgeesparty &ie injection

ution s ntedfr m.{ he
preparatlp8§ ﬁ@&%n}{plﬁﬁfeﬁmgq musc%ar&é 6{%&}{%&_? g‘ llgragﬁbcuﬁnfgus}%or
1ntraper1’ﬂ‘§1=1e§ll}O’L‘ﬂlppe’y’di‘t@rll:shlﬁaj2 bé8@ministered into the rectum.
1- (5-"chl or o-t hi ophen- 2-yl) - 3-di net hyl am no- pr openone

Ths ammaitelf the cempouns| afdormyia i pRRaINFO I pPAERRERlCE composition
accordlngﬁ%l l-terpergse%{ %‘ug‘{j‘}"i‘l Slg-gg pg ?tcégﬂnrebt?wﬁh!r glpg\%x&g rt]%pocgcfsggfex%uld be
sufﬁcien\t\ftd ) ﬁhélidrate tdreeduice tlf&lh@eted&yﬁlp[@ls .ofThe hlesatgetdfea

ound as.a tan solid, LC M data (Co ion A
pharmacgBiGal GPTBPOSEAT a&ﬁ@rdmﬁ taribs Bigsent FfH@)mO%V%‘ﬂ cpdpnghe method of

S gﬁﬁﬁmﬂ Qppunds 5-34 can al so be
uses the%%/ ?ehém ze accor 8 to this nethod.

Having described the 1nvent1on the invention is further illustrated by the following

non-limiting examples.
EXAMPLES

Scheme 1: The Guanidine and Enaminone Reaction

Example 1: Preparation of 4-[4-(5-Chloro-thiophen-2-yl)-pyrimnidin-2-ylamino]-

benzenesulfonamide (exemplary compound 4) See Figure 1.
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HPLC Conditions (Condition A): Hew ett Packard 1100

MSD with ChenfStation 15 Software; Xterra Cl18 col um,
w@oai4s2. 1 nm 5 particle size, at 50C;, Sol veer/ug005/036674

Water (0.02% formc acid buffer); Solvent B:

Acetonitrile (0.02 %formc acid buffer); Gadient:

Time 0: 5%B; 0.3 min: 5%B; 3.0 min: 90%B; Hold 90%

Btdp M ILACE Wdhﬁir@thxobh@nmd 87,15 mnfoe) i Gissoed 264 nm
DAD; API - Scanni ng Negati ve 150-700; Fragnentor

dlmethytformm@@ dmghﬁa@etald6 nﬁp)eplgdf ispiytigp 1s:|he[a,1_apd to reflux for 3 hrs. The
e S B e A S SRR 2 g,
propenohgur € 1. Step 1:

B th h 2- I b
it 2| R omaieie! SLOHHFBIA G0 By R0 bRBE PG | bod

carbox&%gc&ﬁ%ﬁ?é%(z %, j%ﬂg% %\ﬁ@;nz%gg %&ied@ochﬂt& foﬁé'hrs The

solution.iy Eiec(aﬂtedﬂ'd)n thé.s8hd (st 1s]tbbmed7 Boutandb(S2BL |, myudidy Na@HSﬁ)lutlon

0.73 RN AnsA ko K oo TPliseir VD ST A RpyoPeppys is
added fhlthe 356k, 41 eMtidhiis Beadl t@ r@ﬂuﬁ&?&m%ht A Heoreﬂétloﬁhﬁﬁﬁ)wed to

m crowave reaction vessel wth stir bar contained
cool, apdkheguddumt isedected by Hiltragion22d mimsgd with diethyl ether to obtain 8.3 mg

of the ttjftrlelf g‘_cg?ég\ﬁ)c/ll ph Iélahgﬁ}l\ﬁs "Bta (é‘oncrlr%o)l ‘A; m(gecular ion and retention

time): gﬂyjé’f@{}{?’lzdjsﬁnﬁr yl am no] - benzenesul f onam de (80 ng,
Anhydr ous 30 di net hyl f ormam de ( DMF

rﬁ_gempgarertqqmpyuwrﬁ W ean qlsmbwnﬂmgge%c;gordlgg@p 1s(rgetgod
S UL £ 0ut AP IEEPA 0T O Shion

SoftwRE0K A4 ¢ Solinhin 28 0"ineT ©PAEm] Sﬁ@bﬂfcle(ﬁfﬁ ussovc;:smaue\ Water
React or, ger sonal 43 WO 2006/ 044457 PCT/ US2005/ 036674

(0. 02‘denm<sw«y Wier); Li@é)‘é‘allt B: Aspieaisrile (0-PR &0 farmie pejd bpger); Gradient:
Time J 5% hy1 SI%]FI; (X (? H{}E%OO/C & B0 gl%pcf §(§’}’ dngﬁ eﬁb@%&ﬂ: Vf“g nll]f]/mm

y reve

Detectnﬂam ﬁlBFDAHE’JA@IJES Scahiiajg Mddd m@aafve 1 5@&-700 tHragmentor 70 mV.
compound. LC/ MS data (Condition A; nolecular ion and
retention tinme): mz 434 (MtH); 2.52 min. 5 Exenplary

Exampi¢ THOB Qe%ﬁraﬁgn §§4 ‘F@ s @bﬁ@%v%b?ﬂlﬁ@n%ﬂ? b ¢HiReHi4.9-

i s gparation
ylamink¥]{bén: lers@ﬂ@ﬁhmﬂe@MaﬂWmmpohm 8hyBde-Fighré-1.

e e omE B neny] LB Gty Jr T NS b el Bbice i

fl r
preparghpf fegrb G RS EO LA I Qﬂﬁﬁhﬁﬁ? Moy 8719
(s, IHR0.397@) J= 3.0 H’ﬂﬁﬂH}ngﬁe(d gh B@erﬂ,elH)w 7&1(5),,1|Ha)t 7. M}(s LHYLEr.90-7.96
0 with stirrin i ne

(m, SE8 SBR S*rHe. TH0k 018 U415 PGS o3l GBBRption 43 iglsguti fon and

. rature for 18 hrs. The
retentl@ggm%??ﬁ/é\ﬁgﬁdégggg R%%?%?Irﬁggr ed, and the filtrate is

s$tep 2ed Mirhh g]]dﬁ%mbwam nenvtiomavebseh atith stio bar2contagned plaladium
acetateg%tggél n§ﬂ81$1 |§8 ro'-to?ylﬁl?os%ﬁﬁ%@ ?{ }n§944 arrﬁgl)t Qfd f—%&ggr%mo-thiophen-
2-y])-pyrimidin-2-ylamino]-benzenesulfonamide (80 mg, 200 pmol). Anhydrous
dimethylformamide (DMF) (3.5 mL), 2-ethynylpyridine (46 mg, 450 pmol), and

triethylamine (50 pL) is added to the reaction vessel. The reaction vessel is sealed and heated

to 180°C for 660 seconds in a microwave reactor (Emrys Microwave Reactor, personal
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15 filtered, and the precipitate is washed with water,
and then dried in vacuo to give 5.0 g of a white
W@ 0b@i448p 106- 107C, MS (APClI) nmlz 246. 1 ( M-H) PCBUSIN05/036674
2A. Preparation of
N-[ 4- (nor phol i n-4-yl sul fonyl ) phenyl ] guani di ne A
m xture of 4-[(4-fluorophenyl)sulfonyl]norpholine

Chem1@9y AB, WpphaldShddent eshmhctro@rlb anaded thrbud® cdite, ‘koi’fdﬁﬁﬁtr}ated
guani di ne car bonat e %ﬂf mol) in 2

redisscgverbinpmey satomsls (OMSED e RiorPy ravasts pitea() FOELE &0
Cf 2
obtamiﬁ dn% Iof bhte%léle cg]inﬁ()&el%dn }ﬁ% ds9 g&gﬁq({l{lgn N ﬁmlécﬁﬁp ?Jnaz{nld r&tention

suspensi

time): /4 434 @4+ HRXIS2 fen.preci pi tate extracted with
tetrahydrofuran (T g to yield, after eva oratlon 0
Sorepapipry mpeupdsio-38 gan alirbesyinthesizag ac tsils mgghod.
(ESI) mz 285.1 (M+H); HRVS: cal cd for C11H16N4038
284.0943; found (ES|I_FT), 285.1011 (MtH). 25 Step 2B:
ExampPe EDBfeaﬁnatmn of N-[4-(Morpholin-4- vlsulfonyl)phenyl]-4-[4-

I\ oA AR gnprlellrfvlcgr%go)un& 5‘%'5%8'% Lhpr
4Steé_}lr P%éph’l%ﬁ@ﬁ'@f ﬂ{@ﬁlﬁﬁ'@)ﬁl‘%?ﬁﬁﬂﬁm@ﬁm@%&hn@o nrol ) in

[ f or ram de di et hyl acet al
(DIVE-sOMEpn D’é4élmprq’oen!zeatsulf05ykQillm1®¢3f96rg, 20 ninel) in meﬁhs'lene

chlorid 30 82 FHc bR b S et i Red b Rdtnch miy
mmol)t heheRhB@kR i ﬁﬁ&d%@"’@ ﬂ)rVMStlﬁhnhﬁi@ﬁﬂh@ﬁ wafimé 1er0dA. t&ﬁp@a’@&e for

ellow solid; np 96.5- 98C, M5 (ESI) rn/z 244 .1
18 hrs( p{}resugtnfgrsus_penglpg pﬁaﬁlgqrp@@n@ﬂhe filtrate is stirred with 10% potassmm

r phol I I ]
I e ——
filtered Q@ﬁ&%ﬁé&ﬁltﬁ@ﬂ W0 With3641d4 and\thieh ¥iisd én odcuo to give 5.0 g of a

; 4 | f onyl ) phenyl di 85 nm,
white @1@ ﬁ%(i?gﬁ)r 107°|CnMS %PSCUI) mc/)n%/%)fo(ﬁn]\_/l)] guani di ne (85 ngy

(4625 Y A b ey ot

CArrbmnHé of 4-8&- ﬂ@roﬂieﬁymmfo)lyl]moiphdhncfo 25 g, 1 mmol), cesium

BRI AT i A e
pyrrolfdlﬂﬁﬂle Wl%qs %tﬁ“réc%%@SFfo 96‘@3% al wre, 1t fded bédl'é@t@ r¥brh Remperature

. The resulting suspension is filtered,
and dlhutmﬂ whh ethpr eBliepiesultieg susperssad filiierad, ahd the epr@imﬁatecexaaﬂdd with

o G B BB GT gF 5 Le J: mo

102-1@RL; M ESINA/AF 195t 1 @ireH), HRVIBPe41ad &5t chﬁstga Qem e94§ found
triturated with a mxture of met hyl ene chl ori de and

(ESI_Fbx 282401 loMitHe 63 of a vyellow solid; np 240-241

ST MR R ST T S

en-1-0865. 11835. Exenpl ary conpounds 40-67 can al so be

nthe3|zed according to this netho
pXéB hitignijod A’ Gflﬂuoromeghyl)acetophenone ©. 80 g, 50 mmol) n %5 ml of N,N-

dimet@}%%n%%ﬁ{e%%?p&e}a‘l oMeDMA &tk d' e @FRbIYHIPREPBIED 1t is

then cooled to room temperature, and diluted with hexanes. The resulting suspension is

filtered, and the precipitate washed with hexanes to give 10.93 g of a yellow solid; mp 96.5-
98°C; MS (ESI) m/z 244.1 (M+H).
Step 3: Preparation of N-[4-(morpholin-4-ylsulfonyl)phenyl]-4-[4-

(trifluoromethyl)phenyl]-pyrimidin-2-amine
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2-ylam n) - benzenesul f onam de (exenpl ary conpound 68)
See Figure 3. 15 Step 1. Preparation of

WOR@AOMAE? 4- [ 4- (trifl uoronet hyl ) phenyl ] pyri m dPeF/RSENG/086674
e A solution of
(2E")-3-(di nethyl am no)-1-[4-(trifluoronethyl)phenyl]p
rop-2-en-1-one (0.49 g, 2 mml) and phenyl guani di ne
CRLRRA & J6m6 hdAng- 1&1%11?1;9&6@2 %umnéﬂxmlg, 0.8 snmol),

S

stirred at en cooled to room

or 2
(E)-3{dimssidunine)-4rid- (mﬂlmr@aeti@wphqmﬂpmpmgn-lmn; @3rre. 0.18 mmol),

o o SR I RARE B, 0 B 5 IR0 LSRR

2(1H) p@ﬁlﬁ[dlncﬂféC(UMR@)’ls&‘stlrra@dt 1030 1d O‘?CEﬂ)rIIIS hracly ¢s then gcbc\l@i to room
of an f-white solid; 162- 163CFS?,
temperé%lr% g éﬂutedw@MmOSm% Eb%@sulﬁlaa FBSReRLPD jsiifjsred, and the

pI'CClplEé}%- F]A}Na[shc% %/gtlﬁ fdﬁigé‘,%‘ltrlg ﬁ] %\d WP cf“‘fh'eﬂ ﬁg%lved in eth)il acetate.

uor onet henyl’ pyrimdin-2-
The orgaﬁmm)lﬁlﬁmae pessadl floaygh a:p:icbcrﬁ siléca2is], And ohesfilirate inbvaporated. The

esicus PSR i o ST R BN i 2 0 4
yellow s%h&trhfi bgsloai-OMS eEd M @55 é (mﬂ)l HRMS taRA fGP@JIH%FEMOﬁ

room tenperature, and’ad to a stirred
464llﬁﬁ),xibuncé(Eﬂ‘I FE)e4éﬁdil&\7ét er. The resultl ng suspension is

e and t precip te| ed w.th water an
sty sl ag T Mo s Sgh BeRet it o s g e
np 186- 188C, HRI\/S cal cd for C17H11C1F3N302S,

413 0213 . 30 found (ESI-FTI\/IS I\/H-H] 1+), 414 102984

=

ST (T AT VR E

Bﬁaii USHORRASIOE I-phdiyl -2 - [ﬁqitrhmwawmefhyl)phenyl]pyrlmld1n—2-am1ne

4- 4- fl hyl
;Apélﬁ%léib9f{{8rﬁl}@r@§{ﬁ%g§%ﬁ/n%ﬁ| -G rd g%fé@élygph@ﬁ]@r%ﬂ 1-one

(0495, 3 AL BRI el gy, STl R i
stirred a’sl X0C lfcéreﬁdaths s tthent otmhadrtamum tefmperatuferand ridlutedevith water (40
). TS 32 StEpensiPne e P e uepEir S bet Prfgodammonium

chlorld'ﬁ1 @gluhtiﬁ VP&[’[&C b h&laBed, and'BRA @i b‘adﬁ%%@ |’gwe G v\%mwhne
dfied in vacuo to give 0.1 ite

solid; rap I1 621-163ﬁ§3 HRM30 8adcd delQ&HnEdl\bdﬁi)O%m@mﬂQESM@MS

2 0, found (ESI-FTVM5, [MH 1+), 453.12161.
[M+H]4I§ #&1@@ conpounds 67 can al so be synt hesi zed

HGPP A rBshrhteorf oY éﬁ({ﬂe[mtﬁﬁjﬂu&&ngﬂﬁﬁ\l]ﬁﬂl&lyﬂpyﬁﬂ[&ﬁ@L

experimental for the preparation of
yl}amipo ﬂlillehﬁﬁbﬂﬁpnﬁlr%hk?rm eroaryl pyrimdine primry

S I f | I

4 s r on ur%h?ﬁﬁaﬁlﬁglggﬁfl&oré%le&gi)ghéhﬁre@%lgl%mﬁo%ﬁﬁg @?6 g, 0.5
mmol) i 9 Saflsfehldrosusfoniziicid Redrrby atFetder0eC Ko Blie deisahdn, cadled to

et al. Ber., Dtsch. Chem, GCes. 1964, 97, 3397).
room temperature, and added slowly to a stirred mixture of ice and water. “The resulting
suspension is filtered, and the precipitate is washed with water and then dried in vacuo to
give 0.24 g of a yellow solid; mp 186-188°C; HRMS: caled for Ci7H;;CIF3N30,S, 413.0213;
found (ESI-FTMS, [M+H]'™), 414.02984.

Step 3: Preparation of N-(3-hydroxypropyl)-4-({4-[4-
(trifluoromethyl)phenyl]pyrimidin-2-yl} amino)benzenesulfonamide

45



10

15

20

25

30

Am nes (G 3) can be converted to the correspondi ng
aryl guanidines (G 2) using pyrazole-1 15

wae 200b0x&nT di ne according to the procedure of PCT/US2005/036674
Bernatowi cz (Bernatowicz, MS. et al. J. Og. Chem
1992, 57, 2497). The guani dines can be conbined with
3-di net hyl am no-| - aryl/heteroaryl -propenones (G 1),

pr ¢6ars@1dubﬂ ohea{4- pg(tﬁﬁhbmkndﬂ@u}pnaﬁylmnahdwz,h DI\/F

in the presence of a base such as KOH,

yl}a@t@&benmnealﬂfcawi etotidn (i GRS RO ot T G ¢tarl velesd 1t added 3-
ammgf I\égg)ﬁnga]foll g(ﬁsf% rg,e 9.5 %m%gi) AR thn%é{' Alie (e mBurPiEfirfed at room

temparagiredsriyhramdnben qwhyhddhettle wagr Y10 o e etis] é&tét): 1s°evaporated
OlMsqutlonth a_meth ketone.is heate
the resyftingsugpensipp &t filfergd.iang t eopre%@tea? yaghstl a\tlﬁ \@%teraﬁa hexanes, and

then 9}4@@9{\%&?@ %Hgormrg%fg \K)Hité‘%gﬁ ﬁ?'z%ﬁzoggé ngkw chid For

m nl nmum O asse ort
C20H$1RQEI4@£I 482 130; cﬂ@mde([E:SmTMSu [wwaa; 4530H2dl610—|2c12

N R L

produces crystals of the title conmpound as a yellow or

or ange sol id. Step 2: Prepar ation of
Examgplgdi Genenalexpe ek for therprénavationa qaryl/heteroarylpyrimidine

. sul f gham.des (| Anjline (1 eqU|v)|s conbi ned with
Eﬂﬁ@?—@@%@&ﬁﬁg ,)ff_ Jézol e- | - car boxami di ne
hy dlhiigb keti’gétdl%lé@l@s &F.strubfufd Iy @RfaKe e pseyawdl u@mgan@l procedure
heated to 200C for 6 h. After coolin

first GG byORredoiari el kbt SBon RERr G, o) 6 8ha397).

RN A
carbc(xbhﬁdlhbaddbﬁilﬂg)tdlﬂhie podcedinic AfBernblvsica(Bértistowicz, NeStedl. J Org.

at 12 h, | ed t 23C, d
Chorayg g8 A R80T T e eurigmenanahe ity geaTveD SyGa Y fprhes 1n

o B B Ly PepEe oy by e D AR 2

DM 4&,ch tiempresgOcenofl axbasd §udhsA00B), D4DEE or BGN, uiSa045d 68h6iA40AC in
| ACN wat

hot RIS Blvadhdposh RS Dl D 2t L an. The

apHep R’ Prap&alis6t 3-AiSetBYI8matAal ¥ASMeRYod:f f¥Spenble (G-1)
isolate the title conpound, the  pure fractions are

c ofiS. Indcsohirtipntci@ rg@ihylelmonegs b@pé@ofrtdﬁ@‘ép far 13 hsphBer-ogabing to

23 Co Bl s OROHAER, I il Qi s By 8 g of
CH, Gl ahd ﬁzﬁsbé&ﬁrcﬁ%ﬁ% dh&t@ SPB Sib) gel writhagh elinitloGy e additib@n TH,Cl,.

I nst runment ilent 1100; Colum: Keystone Aquasil C
The qlear{t a%conaw&sd to pyBINiEURkENgand gn fUAaPAICAL 9ihesaps is added.

coolff5 4 AL asey il P . e

T@mpemmpaatlorﬂ@m ahitineet drgiheuabaryliyrimiding pﬂfnaﬂjbmlfdmamides @

215, .23 254, 280, .and 300nm Pur IS 10 rted,
atAQ@aﬁ& LIS copthingd with géteaaw 05% yeplorlsgoxamidine

hydrochloride as a 0.1 M nitrobenzene solution and heated to 200°C for 6 h. After cooling to

23°C, 1 equiv. of 3-dimethylamino-1-aryl/heteroaryl-propenone is added followed by 1.25

equiv. of KOH, EtOH (equal volume to that of nitrobenzene) and H,O, (1/10th the volume of
EtOH). This mixture is heated at 120°C for 12 h, cooled to 23°C, and evaporated in a Speed-
Vac. This crude material is dissolved in 0.5 ml DMSO: 1.5 ml MeCN, filtered through a 0.45

uwm GMF, and purified on a Gilson HPLC, using a Phenomenex LUNA C;3 column: 60 mm x
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Time(mn) %8 0.0 0 2.5 100 15 4.0 100 4.1 0 5.5 0
M5 Conditions: Instrunent: Agilent MSD; |onization
wobwen44P! - ES; Gas Tenperature: 350 C Dryi ngP@EES2005/036674
11.0 L/ m n.; Nebulizer Pressure: 55psig; Polarity: 50%
20 positive, 50% negative; VCap: 3000V (positive),
2500V (negative); Fragnentor: 80 (positive), 120
21.20(medad |, e pavtisle sRRengih Amﬁ/watétQ&ﬁﬂilﬂmg'Dtﬂ%ﬁlﬁel o EtISPgradient
Step size: 0.15; . Gain: 1; Peak h
elutiqy anrbmaap@pngts fl‘ﬁ%%%?éﬁ?ﬁ%ﬂf‘éi bc*{dfaé@dé T%\lsglg%ﬁeéﬁlwmpound the
t ratedNH athged-Fhxt ure is
pute ﬁeaioggg%tdo fo?qﬂ%%gﬁlrtg& ear eactal nel s cooled to
r diventpbarp eombourgls VWAL Br10, 13, 13ddBd.6, 48391 Yle 33014630537, 38, 69,
| ayer is extracted with EtOAg. .The solvent is renoved
and 79 ang%é%??fﬁeaﬁccoéﬂ%‘gtt%@l? E’gﬁﬁ’f}e is purified by
pr}?PlRt o8ditiohd I%Mnfetn% %NE&H 108; Botinn: R&HRhaMGuasil C18 (as
conpounds 45-66 and 89-9Z can be synthesi zed accordgsg
abovd:)oMoIblls theh‘bdlo mBONEx©s! mgﬁ%mmwmmm Pha. 10

o 00 2 RSP RaA  B

40°CCRiecBbS ¥ olfing SNIINEY: 286hits 005 di30g 2543 280! drBo0hee Purity s
D' 2006/ 044457 PCT/ US2005/ 036674 Exanpl e 6:

repormda@aﬁzam’l @nle@sothewchzteq (1E)-3-h
en-| -yl | phenyl } pyri m di n- 2-
lr§ﬁg(éﬁp%benzenesul f onam de (Exenpl ary conpound 272)
Seﬁnﬁ@imges %B and 6b. Step 1
Tert-ButyI (di nethyl){[(2E)-3
W04, 5, 5- t&rarrethyl 1, 3, 2- di oxabor ol an- 2-
yI%ﬁrop 2-enph-ylJoxy } silane 5 A flask is charged
tert- butyl di met hyl - prop- 2- ynyl oxy-si |l ane (3.00
0,4.47.6 muol0p,

4 4 5,5-tetranet hyl -1, 2, 3-di oxaborol ane (2.80 nm, 2.50
1[9 4 mmol bi s(cycl opent adi enyl ) zi rconi um (1V)
oride hydglde (0.454 g, 1.76 mol ), and

trlethylamne(O 250 m, 0.178 1.76 mmol)

rM@mmtmmm@tsAgﬂmm@ Boiafior Mege: LﬁPI-EﬁeGaS

ture t . 200
remyFRGb3 R o AT SRR Gy pola: s
posn%l 50%) n %a@ﬂv@ 6c@p Qsoobvc(gbsmbeggssaw (nef#RVE); Readraeht61080

H,  299.22083; found (ESI-FTMS, [ MH]
(posrggxpg)a l@g(glegegwg); Mass Range: 100 — 1000m/z; Threshold: 150; Step size: 0.15;

Gain: 1; Peak width: 0.15min.

Example 5:
The enamino is added to a solution of the substituted guanidine in NMP, and the

mixture is heated at 105°C for 48 hours. The reaction is cooled to room temperature. Water
is added, and the aqueous layer is extracted with EtOAc. The solvent is removed by
evaporation, and the residue is purified by pre-plate with DCM/EtOAc/MeOH (8:8:1).
Exemplary compounds 45-66 and 89-92 can be synthesized according to this method.
Exemplary compounds 104, 107, 125, 129, 219, 294, 295, 296, 297 can also be
synthesized according to this method.

Exemplary compounds 243-244 can also be synthesized according to this method.
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Step 2: 4- {

[4-(4-bronmophenyl ) pyrim di n-2-yl ] am no} benzenesul f onam
WO d@oddfsbnsk is charged with the PCT/US2005/036674

1- (4- br ono- phenyl ) - 3- di et hyl am no- propenone (1.05 g,

4.10 mol ), 4-guani di no-benzenesul fonam de (1.33 g,

6.20 mmol ), and NW (30 m). The 15 reaction m xture

Exainflesd: Pidpachtiah of 3q@-f 41(129-3bhydFbheypk aapiehqnvmnewn Byti®idin-2-
cool ed to roomtenperature, diluted th water, and
ylaminofkengenesylfenaside dExemplay, someo%ﬂga S/qet Hgwies 6a arg]rﬁ])

a0S Rtk BU A Bl LA D SRellunlr Rty Bipfojen 2

y)pfopuien-0 ESJoxkTdBne [ MrH| | +), 405.00158. Step 3:
4_

; (fiififg% %b(@ly&'rdo\ﬁiﬂp teshbytybflimeleiypransg e oy ilane G¢0 g, 17.6
mmM3 )4r84f5 ?qktgﬁﬂaﬁ eﬁ%f%} o %\ﬁ (fz' SO, 2302135 9GHmd)! N

r omophen
bls(oybljoanmmdl}mﬂMansmi (ﬂw almlvdée bﬁdrﬁﬁxodﬁ %, 636 mrobl), and

wiethFihiatdb Ryt b B b LISBEIUT 2hiceietiodmistuse itimegey 636 for 20
h. Thé kéa@ﬁ@n folxtBR 19 codleBR m&mgel(aﬁﬂég)d‘ﬁ'ﬁ%d(@tﬁlﬁ&a)ﬁe #d Hofred

mm pot assi um car bonat e

thro ol gel & Yiels3.0riz of colatless 0(118 I@RMS) calghri@l A 8Q385+ H+,

ed at 85C for 4 h.
200.3303: FARa ESEF R, ML, o35 240" oom camper at ur o
angtebr: f4- {llqt(q&ﬁ@ﬁlbph@@l)gylﬁﬂmﬁnm—?l]dm'in@}iﬁﬁﬂenesﬂﬂﬁlamlde
reaction mxture is hen stirred f 16 at room

t efipidaskduehargeuithy @ﬁclt(40W0m0xmh9pél)13sdln@3w&%ﬁm@ﬂ%naﬁ@(1 05 g,

4.10%T {)1 ’V\,‘Eg oﬁ%ﬂ&%&%@ﬁnﬁ#ﬁd@ég%g 8‘2@[{}%?&13’ é\‘?@/IPa(SO ml). The
reacﬁﬁﬁﬁ?ﬁié@ﬁﬁg%edﬁ 7l ég‘&dethZﬂ;T}fngdiWog Eﬁg‘tsulfdz' iggpolzﬁg 80 room
tempglﬁure e oGbitodg bt "Bt arodie ia seshicd wh wetsr and
dried Et!)% fn%?gt.d%?éjof @h\{pscafdo %ggﬁéﬁw%é YSRRARS Q3R 48:

V|a I's charged ‘W th
Cl6HtﬁBnNﬂ@2@+Hﬁ d0me013Y; uwiddERIFFTMS, I[M‘rél]l-athNlWISST he

fure and .ac de a
Thitepas R et RudrSketPaaa Ll Bud
yDardfnb[Uefsbreilfdhahfdy S. Vater is added and the
precipitate is washed with ether, DCM Exenpl ary

Aﬁhsh@gc@@edm@éém Bbbwmphe@sﬂmﬂa@m&du ng to this

yumggapbe%%eau@g;p S G IR BT Df a5
tetraﬁi@ﬂh%@ﬁmxaw&olhhe 12;';1 dp420em 1@1]5@}@11@{& (atoocg%fsdrm&l%l)

opw se, and the reactjon is

(Ph3w&’ﬂr£8dséﬂ@a Pdéﬁl@@%&oﬁsw ¢aébor@tq{8&|9§ 8, T8 maaby @thmlol 3.0
ml), {Vateg H’Jeﬂ %h?, %Wtdlﬁene (25 ml). The reaction mixture is stirred at 85°C for 4 h. The

reaction mixture is cooled to room temperature, and trifluoroacetic acid (1.0 ml) is added.

~ The reaction mixture is then stirred for 16 h at room temperature. The reaction mixture is

concentrated and purified on preparative HPLC to yield 0.196 g of a yellow solid. MS (ESI)
m/z 383.2; HRMS: calcd for C19H18N403S + H+, 383.11724; found (ESI-FTMS,
[M+H]1+), 383.11752.

Exemplary compounds 269, 270, 272, 280-285 and 298 can be synthesized according
to this method.
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water. The product is extracted with ethyl acetate,

washed wi th sodi um bi carbonate and brine, and
w@eoociads Wi t h Et OAc/ MeCH (10: 1). Exenpl ary coP@QDURZISS/036674

132-134, 141, and 143-149 can be synthesi zed according

to 15 this nmethod. Schene 2: Hal ogen Di spl acenent

Exanpl e 9: General experimental for the preparation of

ExamdpleMi | i no-4-aryl /heteroaryl pyrimdine sulfonam de
secondary and terti ary sul fonam des. See Fi gure 9.

Antrigalds Phasaedhivia sheagilgo-primisiney D 1iefby] asgingennd EMPy The
r d c
mlxtﬁfetlgo @g&z gn%% labd] S(;,;H cﬁﬁfﬁé is 8 ﬁ'%jrelagtl gl\'zeéagrrr]l\g/cé fq rogm
templegatiiie@nd ctirre® &paritiungy Watek mwldedi @ad (I ptecipitate ieaadhed vith ether,
with HNR7R8 in an am ne sol vent such as pyridine or
DCMn a pol ar aprotic solvent such as CH2Cl12 or THE in
§>r< 3 tﬁﬁgcfctﬁné?%lﬁésa%idl %%A% q@%ghﬁﬁ%@&f&ﬁfﬂ%g %his method.
mtrobenzenesulfonam des (9-2) can 25 be reduced to

B tge correspondi ng am nes using conditions such as 10%
X NHAHCO2, MeOH, or SnCl2H20, EtOH, heat or Fe,

HC'Fhe HEAY dehil @ssd1eat in 1R Bnd codiéceBarat g aﬁ'flne is agded a‘ollowed

Substi tut'ed-4-nitro-benzenesul f onam des (9-
by NefOAc)PBRNEN] t®. rmacmq)uuwstlroﬁfd GO0 foraldominuRs. ¢is aglfled dropwise,

m ne iS. added ui v.. of. 4-nitrohenzengsul
and B3R isA0E eg G o e R > TREFRERRH iallenea witn
watel. SThe3proghidtli§ Eelrarted3with ethi/] Acejatts] SRshedonh s3duibichkonate and
After quenchj n% with sat. NaHCOB sol ution and

brm@sé%la‘mﬁwgwtthg QAgMeQRH AR 1hqueous | ayers, the organic

R AR T a9 B AR VR AR 1A e o
this méthewhi te to colorless solids (Yield range: 56-100%

yields). Step 2: Preparation of
4- am no- benzenesul f onam de secondary and tertiary

Suéé}&m@?dﬁﬁﬁg&ﬂs admentt - equiv. of 10% Pd/C and 5

equl ntumftormate is added to 1 eq of a
la ot Golxeralexpesmehtahfonitiepragaratich df Mmbhmmanvi/heterwﬂﬁvnmldme

The mxturels Filtration
mﬁ% , BT M

c Oﬂﬁﬁﬁﬁ‘ﬁllﬁﬁlaﬁﬁkl&f(f} Wdah %e%ﬂkdh@sed‘%nﬁ‘n&&bﬂf bepRp&ed by the process
St eﬁn 3. Preparation

depictedtnl Kigare4: artgubﬁh@mem@nyl cl}i«)mdem(%lh ean( 1@ @)nvmem‘r@ the

comegongn SRS t0 & Bharon i IRRIE Rigp ayipsdigha sy s

pyrlcﬁﬁb e 1n@fpoﬁtr21 oticsoR@aEedichas UMD, Wr SRIRInSHE pRB&GIcO BT @hindered
-chlorop |md|ne 9.84 mml, 1 equiv.) 1n 20 n
amingibpse sugh as %—P P MAP. These migobenzenesulfonamides (9-2) can

be reduced to the correspondlng amines using conditions such as 10% Pd/C, NHsHCO,,
MeOH, or SnCly-H,0, EtOH, heat or Fe, HCl, EtOH, H,O, heat.

Step 1: Preparation of Substituted-4-nitro-benzenesulfonamides (9-2)

1.25 eq of i-Pr;NEt, 0.1 equiv. of DMAP, and 1.25 equiv. of amine is added to 1

equiv. of 4-nitrobenzenesulfonyl chloride as a 0.1 M solution in CH,Cl,. This mixture is
stirred at 23°C until judged complete by TLC. After quenching with sat. NaHCOs solution

and separating the organic and aqueous layers, the organic layer is evaporated to yield nearly
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resulting suspension is stirred for 30 mn at -30 C

and at 0 Cfor 60 rnin. The reaction is quenched with
WoR206001427 M, 1.5 equiv.) in THE (3 nml), and BPDQUSRNDE36674

g, 10.66 nmmol, 1 15 equiv.) in THE (15 m ) is then

added. The resulting suspension is stirred at 23C for

15 min, and then cooled to 0OC. Hexanes (10 m) are

pure 4&9@@&&@1&&&1@%&1&@&@ sAaltetd @lor®dss Melfdd (Y1dd rahge: 3%)1 00%

The suspension is stirred for 5 mn at 0C. 100 nl of
yieldsy20 i s added, and the layers are separated. The

CK8R Pt AL DR s Canget ety
sulfonahideseG®r aphy g| ves the title compound. 20 Step 4:

Preparati on of0 nilino-4-aryl/heteroaryl pyrimdine
s e negwi g ©f ép/m%d?a/(} and 9eRYHE & Vnmaﬁalm%mﬂia js added to 1 eq of a

4-nitmz‘o %xieﬂgﬁ;mgﬂﬁﬁldela)s 2N h@ Rt 1@ Ve OR! q«i,lglnemé_ 1S &f élllfg% W B3°C for

e prepared reacting 2- oropyrim
8h. F (lﬁattﬂon thrdughaelite and chatceatiar givdsithhiidersompowpbasgan bif-white solid
cti g aryl brom des/heteroaryl bromdes with a
oracoéq ?eéﬁ@ base such as n-BuLi, MeLi or PhLi or via 25

t b
oL gkt o g bty o b

fBo hed®EC bgflu’oom dfaa Aofleniit(A0.bDQ@md, {08 @q, generated via deprotonation

4ary|/h yrim di nes accardin
of Li fpry By f’?@hﬁ? gﬁtzgz "??{9?“ ‘iﬂ%‘“ﬂﬂaﬁ%}%‘?}a ‘{SB’F SB I E
chloroE,grrngiedrl]neD(‘b.Sél"ﬁhﬁﬂ olcé’cﬁlllv $in %I&eqé(%?g@ orté%ﬁ)@ évelawjmln The

resultlﬁgl b\ﬂqummﬁ isrstaed fmrBO\minfata}ﬂ "rﬁ)amhdttf(b?(élfnrdi@&i(uﬁ} fﬂle rgaction is
di oxane in the presence ofp 30 TsOH+

quenciiuyids SO GAY R Sieqa I 3T CoRRAHIIDR 0 Y gell 6 mimol, 1

i LHETIEPEERYE i 11 ROBOHLIRI SRl  SinSh @00 15 i
and then mﬁlmm'mcﬂﬂdxahm(éﬁ mzib gale aplgted fulldiveé by@.0°6> setotipn of NaOH (1 0

uiv.), anili o ui v and
ml, 35, 4 hesespsheon @nwregé ot M & Ce ey Hack W adegy snd B layers

T ,

w8 L Pl o S BEASh ior
via Sin gel Relain chtomatographsp gives twritle@oaghousd. ng an anal yti cal

Agi ] ent 1100 hod .and .

gtpaﬁe?@iﬂgraﬂom ﬂéjf’ raa'%gﬁt‘l ar&&%apﬁréfwﬁ fre s Raagae Primary,
secoan‘?}; Q64 Wriia %hif@ﬁ‘imﬁléso@ Diode Array Detector Mass
Spéct r onet Detector:” Agilent MSD Col umm: Waters

XApiling tax;&t(ﬁacsecsﬂesmﬁ strugtute @hean, g prersd byrresladingl ow
OmM/mn di ent.. Eluti

chloropy i ok At =1 BRI ar O e Bt Y Tooetiaa &Y
bromidQ3Meteroaryl bromides with a strong base such as n-BuLi, MeL_i or PhLi or via
deprotonation of aryls/heteroaryls with a strong base such as »-BuLi, IMeLi, PhLi, LDA, or
LiN(TMS),, followed by oxidation with DDQ to give 4-aryl/heteroary 1-2-chloropyrimidines
(G-5) according to the procedures of Czarny and Harden. (Strekowski, L et al., J.
Heterocyclic. Chem. 1990, 27, 1393, and Harden D. B. et al., J. Org. Chem. 1988, 53, 4137).
A subsequent reaction with amino sulfonamides (G-3) in hot dioxane in the presence of p-

TsOH-H,O gives the desired 2-aminopyrimidine sulfonamides (I) based on the procedure of

Hattinger (Hattinger, G. et al., GB 2369359).
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acetonitrile Colum Tenperature: 50 C 15 WV Signals:

215 nm 254 nm M5 Paraneters: Mass Range 100 - 1000,
wo-e@goeasor 140, Gain EMW 1.0 After cooling t or@BCS2085/036674

vol atiles are renoved in a Speed Vac. This crude

material is dissolved in 0.5 mM DVMSO 1.5 m MeCN,

filtered through a 0.45 mGl\/F and purified on a

GAl za@fﬂoﬂdE’L@;ymauem X6 k¥, Cauicy) aumﬁhe @026 mmol, 1
mn x 21.20 mm | urn article size:

equiv. A@@Mr@pxrer@dﬂfr&)ﬁph@wo lg%mhmw Withe salptigh B8P dROH (021 mmol,
o co b LT PR B BLAGN SPLORD ShEugr B g B ren
Reactipti peogrésad$ monsorad dlsm\gan@nawm HPh&gidalt 1 em LCrM8. Sp eed

Vac. Exenplary conpounds 2, 3, 71-79, 86, and 87 can
bﬁﬂ%&&%@@&@@@aﬁhis met hod. 25 HPLC
GRAibLEREP A k nvAgi | ent 1100; Col umm:

Keyst one Agua @&1{“% ?as above); Mbbile Phase A: 10
NVIVNPEEAGY : iAglEﬁ%I/QﬁIérodbA&PAy@&I\Sbctwbbl | e Phase B: 10
maﬁ% QAC in 5% water ./ 95 N; Flow Rate: 0.800

DeCEGMGTER g‘i‘?ﬁ%‘rétgl}?% 0 C Injection Vol une:
5CHiuanWat€F§ Déts25 MAS-61 8 38 %hum 25% méPPd., #84p300NmM

Purity is reported at 254nm unl ess of herw se not ed.

3Blo@r Raleeh00 Médfpia:  Time(min) 98 0.0 0 51 WO

2&06@044@ PCT/ US2005/ 036674 2.5 100 4.0 100 4.1 0
OC%‘HBl tions: Instrunent: Agilent MSD;

| GfHdZéh‘t EQRiob0 &iin ABYs E@;er @8, actRMRAIRB WA 1086 afer, 90%
ing Gas: 11.0 L/mn.; Nebulizer Pressure: 55psig;

acetonpg @rity: 50% positi ve, 50% negative; VCap: 3000V

Pt OVY~Gpegative); Fragnentor: 80
(‘gg@n}nﬁ‘(e&}per% }/%e ative); Mass Range: 100 -1000nT z;
TUlveﬁgprlgi 21356, oShepn si ze: 0.15; Gain: 1; Peak width:
0.15mn 10 Exarrpl e 10: Ceneral experinental for the

pMSRarameters: MasoRngae) 00ani ¢00n Bragmentor 140, Gain EMV 1.0
After cooling to 23°C, all volatiles are removed in a Speed Vac. This crude material

is dissolved in 0.5 ml DMSO: 1.5 ml MeCN, filtered through a 0.45 pm GMF, and purified
on a Gilson HPLC, using a Phenomenex LUNA C;3 column: 60 mm x 21.20 mm 1.D., 5 um

particle size: with ACN/water (containing 0.2% TFA or Et;N) gradient elution. The
appropriate fractions are analyzed by LC/MS. The title compound is isolated by combining
pure fractions and evaporating the solvent in a Speed Vac.

Exemplary compounds 2, 3, 71-79, 86, and 87 can be synthesized according to this
method.

HPLC Conditions: Instrument - Agilent 1100; Column: Keystone Aquasil C18 (as
above); Mobile Phase A: 10 mM NH4OAC in 95% water / 5% CAN; Mobile Phase B: 10
mM NH4OAC in 5% water / 95% CAN; Flow Rate: 0.800 ml/min; Column Temperature : 40
°C; Injection Volume: 5 ul; UV: monitor 215, 230, 254, 280, and 300nm; Purity is reported

at 254nm unless otherwise noted.

Gradient Table:
Time(min) %DB
0.0 0
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aryl / het eroaryl pyri m di ne sul fonam des. See Fi gure 10.
4- Met hyl am nobenzene sul fonam des (10-6) are prepared
w@aewe/ndi4sy to the process depicted in Figure BOI/US2005/036674
N-net hyl acetam de (10-1) can be converted to sul fonyl
chloride (10- 15 2) according to the procedure of
Stojanovic (Stojanovic, O K et al. Chem Abstr.
1933, 3902) uwehng neat CLSQBH. The sul fonyl chloride
is converted to the corresponding sul fonam des (10-3)
ustt¥g anmi nes100a0Ac in EtOH, and NaOH hydrol ysis of
thglacetyl group to produce the desired
4- et hyl am nobenzene sul fonam des (10-4) according to
t hé.6 procedufe of O nuwa (G numa, H et al. J. Med.

Ch 1991, 34, 2260 N- Met h amn ulfon mde
angﬁagg_ia%i&g&asaf %Mgﬁ% .%m%%mp 3

T &ahﬁé%@o@ r&: 1@10L/ Nebulizer P . 55 Polarity: 50%
emg aryl/hetéro ‘ZH% -2.12S ch or%lln ri %)udllzﬁresreisfae- 5) psgg’e i °

posm‘tﬂ;rﬁ()%etsbgwrl]\tdw Vg;aprré@@(w &msmbb azeine (mg‘a?m)aFﬂagmsntor 80
10 ' -T 0
postivgl TR RSy MRS Rinasyt s ABAGRED Rl B0 SR rce 15:

Gaint 10P&k wight£ . 15min

4-( Acetyl - met hyl - ami no) - benzenesul fonyl chl oride
(10-2) 25 (Based on the procedure of O K. Stojanovic
. . 7 & e

aryl/httbﬁbaﬁ@psfﬂmﬁfne@lﬁ@dmﬂ%s 7@&@ ]Eflglﬁre 190 mn. The mxture

I's poured into 200 of ice, and the resulting
pr dddethylaginqbenzang @ul&wmls\ﬁs@@&) wenepared awopdingfo thp process

depl‘g?% 61‘1%;;91‘6\/1%. tl\llq-?nettljl}ll a@etﬁﬁi&%f@ q) 8 @é"co%ﬁltertMO sﬁlf%f?gfl' cﬂlorlde (10-
2) ackleorditiystol theipedediré 4f Stmbafmmxstogdmmd, D- Bcet@nChes. ABsd- 3973,
3902%1.;@%15 a;%g‘ilgggﬁh%ég %81 e(?nd E:l(iloﬁfgam qpnvg%ergﬁo (te}tle c?olrresgon rgg
sulfoﬁaﬁl%@'(Yd-Sf@lﬁ@’ b NRoRE ﬁ%l@t'@ﬁff lélnﬁ WH ﬁgarggjfsgg)rﬂﬂzeeacetyl

ded to a O. EtOH slurry of 1.1 equi
group ndpmdﬁceetd}ll ldvs1redf4~1Nat139dalranolﬁmzen'ErsalfnnamndBae(ljﬂﬁ)acmrdh@ to the

proo§y B0 (Ciftms: ot . T ffeciciee T FoPiithea 52 wo
20&@01%%%@&%%8&@%%@5% begi %@’d&'é&&c@f&n h@ Brocess

with 1 x 50 nml of bri ne ri ed over

depigigdsodigere| 10e Ae@yl/bﬁt@roexyéécnhéarewrmldgnea §10-Rpareicombined with 4-

meth%?aﬁi?%e%g%e nsg Scjlnnznéiﬁse Qtl?l Ap 613 lh n‘? cagr n%lf% tl}f:) pr%fen@e of p-TsOH-H,O0 to

give Nre&l&ﬁéd N&h@tﬁyl%ﬁﬂos%ﬁbﬁﬁﬁﬁﬁb’ bulmlﬁﬂﬂiiés (ag@h.am de (1
nmbi ned with 1 N aqueous NaOH to nake a

o &tem1s61(6@¢tashmﬂhy}sr@@ﬂ%q}1bﬁézenméfonwhlwckg(1HT2>)t ure is
t
et bR el oS S SRR G GRIE AR By
Met}g’hN-p}xdnlyBMemimdei(m a g;<625mm1) istherted withes Oanhdl QISO;H at 70°C for

90 mg £ Mg oS E@E\%g wg@@ﬁo mf of fcsfaé@“ the, E&&l&é @?%f’ugtj@tfetered and
wash@dl W?thtf‘)@ 25 inf1lo8 IGOMBAME Gve R thleCRPoLES 8s APbHviRfe Blili-

Step 2: N-Substituted-N-(4-sulfamoyl-phenyl)-acetamides (10-3)

(Based on the procedure of H. Oinuma et al. J. Med. Chem. 1991, 34, 2260-7.) 1
equiv. of 4-(acetyl-methyl-amino)-benzenesulfonyl chloride is added to a 0.1 M EtOH slurry
of 1.1 equiv. of amine and 2.7 equiv. of NaOAc at 0°C. The mixture is stirred at 23°C for 6

h. Water is added, and the mixture is extracted with 3 x 25 ml of EtOAc. The combined
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10 Step 4: 2-N(Me)-anilino-4-aryl/heteroaryl pyrimdine
sul fonam des (10-6) The protocol described in Exanple
wW@20080e@s57 i s used except that 4-nethylam no- PCT/US2005/036674
benzenesul f onam des are used in place of primary
am no- benzenesul f onam des. Exenpl ary conpounds 80- 85
can be synthesized according to this nethod. HPLC
organicSaRdiished&ith! NG 50 HIRAH,O aAgi1l:e30 ml bARk, IR LEFEr MgSO,, filtered
|l eystone Agquasil Cl18 (as 15 above); Mbile Phase A
and evaporaiad tRigigAe tile ggmpoides an ofbaviansolbesi PB. Phase B: 10

- ' 9 % -iabhOW Rate: 0. 800
%%ﬁgﬁg&w'ienpé?sjg%fﬁ?ae:ﬁ&zg&bl nj ecti on Vol ume: 5
A N-stibktituediN-0f-sul fdmoy2-pheny2bdketaaide (lagun 3008 ROmBitedtwith 1 N
' 254 | h i . '
UE T COCE N T XIE RN R
. iti 3 . i ’L _ ;
25 Sk A5 SPGB IBE & 0y R,
and exteted vgthGhs 25 1l ©xOA ari The jcondbineddi ar ganidiraes suashed 5Gs] g;50 ml

o 5 . o S :
20,1 FSUEE e, Sk BENA0 AERR R B A28 componns
as a colbMOsisbliy 8y 0i1.120 (negative); Mass Range: 100 -1000n z;

Threshol d: 150; Step size: 0.15; 30 Gain: 1; Peak
Ried t4h 2-N(M & rentlirx drapiletenoar 8 gy nindl dhgosil vepasides (10-6)

[ US2005/ 036674 ~The,s ti materials,are c i ned

T rreal oL i g PR S GuRl b it
benzendsUEOn@iaELate ubed e 4@ @MpiifIAPLABING onz&R0ouNBHERRIds S
added, and the reaction is stirred for 10 m nutes.

Eremplpscomnosnds $&-8p can kg wenthesized aefosdinig tedhisinathpd.
i i ed. -pl at. i . .
firidcg: DYlenP AUga 10 CHEMERGG Repedf g o
above); ag@mram}ae K010 gﬁm Ném{?m@ in 9@6@@?9 SP/QEAQNh M@gm;l?ﬁaedB: 10
[ Su onam ae IS reactead w ,a rrmaqal ne
mM NPE@’ZS 3 oa&ea?rr(_g%‘%géﬁa AW Rats 0Deelim _ ylsmn_ Tempgyature:
40°C; 1@%&%@%@%&5 5 gin gf\ﬂ:' Bepay! 1146967984 05%e) FnBaooat; PR is
reported?at2 54hinsndésp bdrywvishastpti no) - 1, 1' - bi napht hyl (Bl NAP) .

Gradient Table:
Time(min) %B
0.0 0
2.5 100
4.0 100
4.1 0
5.7 0

MS Conditions: Instrument: Agilent MSD; lonization Mo de: API-ES; Gas

Temperature: 350 C; Drying Gas: 11.0 L/min.; Nebulizer Pressure: 55psig; Polarity: 50%
positive, 50% negative; VCap: 3000V (positive), 2500V (negative); Fragmentor: 80
(positive), 120 (negative); Mass Range: 100 — 1000m/z; Threshol d: 150; Step size: 0.15;
Gain: 1; Peak width: 0.15min

Example 11:
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Exenpl ary conpounds 115-118, 123, 127, and 128 can be

synt hesi zed according to this nethod. Exanple 13: 15
wEob0m4s7 but oxi de is added to a stirred suspePSi/UR200$/036674

ani lino-pyrimdines, substituted sulfonam des,

tris(di benzyli deneacet one)di pal | adi um(0), and

2, 2" -bi s(di phenyl phosphino)- 1,1'-binaphthyl in

Fhox@Athe mierifls HeLUoﬁlHu%drlﬁ atvedl iRtk érfarsu%chwo@c overmght
The reactlon | S cooled to roon1tenperature and

then copliest taithe rpemftemperaiaict. axido Naéﬂ&‘é& ipaddedTaE o deavs 1s surrred for

10 min gs‘,:/ nete%r%%ylrtgtggél @Igeﬁ?% tl% g\}elgtnnbgéﬁnwg@gl?ri‘%e% %‘%e p?ate with
THF@%&@@p@bﬂgys@@ s 130, 131, 139, 161-164, 166-169,
171-174, and 299 can be synthesized according to this

Eﬁ@rml@wmpmmé 184 carpbe sypdhiasized aprerding dethismibed to a

stirred suspension of anilino-pyrimdines, substituted

sul fones, tris(dibenzylideneacetone)di pall adi un(0),
Exampland: 2, 2' - bi s(di phenyl phosphi no)-1,1' - bi naphthyl in

di oxane. The m xture . is_h at ed aé@‘ﬁ'gc for 72 hgérqs. )

Priwlogsnstier &ﬁﬂisglfe%mléa (Gf) i 85#ed Bier RS Ho- Qihy adding

sodlumrféf}%{ftro%des(l\lfablt %@‘QSCW@@MIS 1ﬁ&z§fﬁn@£l%t¢/§§d OpaTlQ&mm(O)

vent Isre evaporatriron, and t ue 1s

(szdbq@)Jamdeli @’dbﬂsgdlmeaymhmphm)ﬂm amwhy&@n\ﬁ/wx 10: 1. 5).
- 103
B GERaP b LB PR e keSS peggecording to

this me®886/ 044457 PCT/ US2005/ 036674 Exanpl e 15: Mol ecul ar
Cl oni ng and Expression of Flag | KKR Human | KK(3 cDNA
is anplified by reverse transcriptase-pol ynerase chain

Ex ction from human placental RNA (CLONTECH) using
——gﬂdﬁigﬁers that incorporated the FLAG epitope at the C

Sedithnsutetidé Kieddded folAGrrel Klishznbidn iof éﬂ[lh@@ﬂiﬁll@lﬂd@esubstltuted
bacul ovi rus expression 5 plasm d pFASTB éLI fe
]

sulfonamédet rigiselpenzyli qné@qem}dgpqllﬁél%ﬂh faa@ 247 é»S( Rhesykpbgpphino)-

1,1° -bmégﬁthgp% dl%gy T?h?ﬁ’l%{t(ﬂ'é i ea-tlggcf {;'t%db §é hGRgU lﬁlve' redction is
pressi on sten] reco I han acu oVl ruses

cooled @xpo@Ismperatune anfihkInxinny iefilaered ambiwasHdt ivath SI,HE)aﬁﬁ VROH.

SF9 cells r well of a 6-we plate_are tran f ect d
The solygnt s r@m?vsg B eﬁﬁ‘ﬁﬁ’i”élroépm‘tﬁjégﬁf‘?f GBQAS B‘é“ﬂﬁf‘é{ Brerecaipte
EtOAc/Wd}? gpp)t Virus is harvested 72 hours post

transtection, and a viral titer is perforned, after 10

Ehempllar;y mxgbmm'd!; €30,UB1.al39st @lck64, 2 6&-10081 1f 17 4] gnd 299 can be

three to four rounds of infection.
synthesmgg accorc%ng to this met OE{

Example 14:
Sodium t-butoxide is added to a stirred suspension of anilino-pyrimidines, substituted

sulfones, tris(dibenzylideneacetone)dipalladium(0), and 2,2’-bis(dipheny/Iphosphino)-1,1°-
binaphthyl in dioxane. The mixture is heated at 80°C for 72 hours. The reaction is cooled to
room temperature, and the mixture is filtered and washed with THF and MeOH. The solvent
is removed by evaporation, and the residue is purified by pre-plate with EtOAc/MeOH
(10:1.5).

Exemplary compounds 98-103 can be synthesized according to this method.

IKK Kinase Assay
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Exanpl e 16: Fla -gl KK(3 Protein Production and
Purification Using the high titer stock of bacul ovirus
wexpeosssng the Flag-1 KK(3, 200 nL of SF9 15 pe€l/US2085/036674
a density of 1 X 106 cells/nL are infected at a
multiplicity of infection (MJ) of approximtely 5 at
27C in SF-900 Il SFM nedium Cells are harvested 48-54

Exaiiglrs; Ml&uldhClosiapbhd EupidtdieNoPrla®@Okp 9 in a Sorvall
centri fu%‘%ﬁ The resulting pellTets are tfrozen at -20C

unHumagJ KK JaNAGR ampbfiegpbpreyeise franscriptrae-polymarss chain reaction

el I et and resuspended in_cell
fronf i@t Pla@nf RN TELOR TRt SRASE BT S ohihefifil the FLAG-
epltd)E-a#Qme A enguscaMRKS. FLNG- W,lnslarte(ﬁﬂ\‘lt&@l%acﬁloﬁ%s expression
and protease inhihitor cocktail from Pharm ngen)

plasmfct @EA%%A%LIE&%@@W&@{ §plloving th@magufaet@r%mprpwcqlrf@r the

AR ATT Ol B H LS, ST Wi
bacultlirises e@rasemg\twmgﬁ eetytitel dreigatle. oBriafly, IIRA00 SK9 gellsThee well of

G- SR8 Sh 0BF BAT TR oaP RN A Ui e CTFECTIN
™ re‘é%ﬂimﬂua 1%\9&9%&’\4’2{ ﬁb\ﬁg)%l@é‘ttrgﬁsfc‘f@ﬁ)ﬁ Qe e{@i?al(tég El\rg}:rformed after

S, p cero

which aiwglEEﬁ’E‘Awrahsiodl\ @M 168l fmmpﬁmn;by KieStd foue tarndsiof
sing 200 g/ nL Flag peptide (Signa) in elution buffer

mfe‘#’@é mM HEPES, pH 7.5, 100 nM NaCl, 10% gl ycerol, 1 mv
Na3vo4, 1 nM EDTA, 1 mM DTT, and protease inhibitor

cocktail from Pharm ngen) in 500_fgL.aI i quots, which
Exalfgplﬁ 16eEladKXP Protel SDS- PAGE

S .stalni f1er
! LA B RRR B 50 2ol Ot BT AL orses
cellsVMt b Iaellim@rbfllm leﬁ édlRBnRatd ivfebied ak & mudptivityed infection (MOI) of
aliquotted, and stored at -80C. 55 WO 2006/ 044457

apprexcialgkp 6 @52 T56 BYSF 88 HRdiMg mepitng kicelig 418 Sarvasted ¢ 8154k eprs later by
e UG FSTRSS, LSS0 e oAU SRR 0 o

untilphtificaédn. concent ratl on) is typically used in the
ki pase reacti, buf fer descri bed ahove sup t.e
wi o moms%f%ﬁﬂpné f elietiere drayved)onige &paﬁ%'a i éelklyms
bufférrESO ﬁfMHﬁ’E@ r?g* 7 BY1RLAN ﬁh’@ﬁtl%iNP AoX Bevs Ogl yeefal, Hn Na3VO4,

synt hesi zed purified 95% purej an 'S use
mM EOT AN thMhBRIT'Tg anrl:mtetaaa mbrbltoAEr@ktasl fnere dPhatmiagén)n After Dounce
conce i 0 The,,total reacti ol unes e
homSEHEARN The, 81stre B eI i hiien AFESGH B WImHES FheNect
concOMZMITR is AGHLAEE tS2VThIVALR] B Gem&éﬁrﬁﬁ@rma by'3eaeHhAASN at
are conducted for 30 m nutes at room A{rg)erature In

180081%a& kThe wanlting ghprynasard ieloadayanse pn a6 FLAST M20agergseBffmity

L.
ol QUG £ 6L TR, SNESIFLATES, At
HEPESI pH It PO exVRBEC]( 1% pBIced], Uymwath4,anﬁ1vDEB$Ag Afd-1 mM
concentration streptavi di
PMSF) The FLAG-IKKJ is eluted using 200 ug/mL Flag peptide (Sigma) in elution buffer
(50 mM HEPES, pH 7.5, 100 mM NaCl, 10% glycerol, 1 mM NazVO,, 1 mM EDTA, 1 mM

DTT, and protease inhibitor cocktail from Pharmingen) in 500 pL aliquots, which are tested

for protein levels using SDS-PAGE followed by Coomassie Blue staining (BioRad). After
testing for activity as described below, fractions with high IKK enzyme activity are

combined, aliquotted, and stored at -80°C.
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APC, Wallac] is added 30 m nutes before reading the
plates in a Wallac VICTOR plate reader. The energy

wo c@a®i«as7 signal data is used to cal cul ate perBenUS2005/036674
i nhibition and 1C50 values. 15 Exanple 18: Western
Anal ysis of IxBa Hela cells are plated at 6-well plate
for 24 hours and treated with conpounds for 30 mn

ExamEe D& K Rénapedistgayon of TNFa (10 ng/m ). After one
hour, Hela cells are harvested in MPER rea

(IPANCEeaqionR At arriqd qut based HPAN i WEEeSHONRA ﬁl%@f&}l}ﬁlmﬂ
ros L KA SRR B g a0 e o
buffer dbgeibed BHSmreaﬁppiemBnlad 1afh (BD]EH—S%\EEJ geltien(Pigmantehelprstabilize

V| dljqujd
the s PV USRS IFEHA SO S S RE AL PSP Ao o) and
is useu*é‘ét?ho Mgeal-ré@ﬁ@éﬁhgg%n V\NTP iSWeediak & flhar cola@eﬂﬂﬁiéh%‘ﬁ uM. The

ore t addition of the first anti body, nouse anti -
total rdaFen (Gameaa€raiz)L antf the inhplitar mogmumdscam@mearmbatﬁ&] with enzyme

before;sHETELR B8 A0T AHCEERRARFY AN PEoa e afE P LT et room

tempeﬁaﬁéﬁ{aeaé How 8 HaRs Ay 1{&?1 apsduetno mMeExsTAflmdd@aeo
hour. The PVDF nenbrane is then washed tines with

terminFRIE reagitpnsrapd den hOQ pde@fgig@@aom g}lﬁgrqa[!ﬁ) Qémi\érﬁ}g@plum labeled
antl-p@&%*% eéacr%g er}fdggggg)%ll_ng’%%;?gt/%? f{r%s ?5%%}1&%%0? sérgl’)tavidin-

APC, WQHIa Qs added 3D4nindfes DeforSekaling the'plate8 66 WaBc VABTOR plate
6, 98, 100-107, 109-113, 115-121, 125, 126
reader 3he enwgy rgusfausignal defa is yssd to qajeulatepgiopsiginhibpnnagd 1Cso values.
166, 168-170, 173, 174, 176-178, 180-186, 188-204,
208-210, 30 212, 215, 216, 219-225, 229, 230,
Exampl8 28 2Weste@Anal PAbof RBA, 251, 253, 256- 258, 260

ég : %gl?qugg E}%Q;bazt,%gglglf Z)lza’tesfé7é\ﬂ)h§%g @legirgﬁtgs With' compounds for 30

min beFort S RRRS PNy, (l@‘@ﬂf rA(ftéi*Q)ﬁP ﬁéhﬁld Sleloelid hre k?azves‘t%a
31, 33, 35, 37, 53 123, 137, 147 9,

MPERZIl'éagenILEli@rci,S%Qcki@Q Isz@amamig 40p7rmM Neg . Memfswn alpegnples is

o3t i, B4 i o e

electroghb&md o @‘Pﬁ%tSD@PfA&}‘EI%éI and &réndErdDRG VDE 5ﬂembrane using a Bio
CT/ US2005/ 036674 CLAIMS What is clained is:

A
Rad ligdrprensfer appafapismiihg BVDF pemboine is ingbated in ‘EBST (TBS with 0.1%
Tween-20) with 3% milk for 15 minutes before the addition of the first antibody, mouse anti-

IxBa (Santa Cruz). After overnight incubation, the PVDF membrane is washed 3 times with
TBST and incubated with secondary antibodies coupled with horseradish peroxidase
(Transduction Labs) for one hour. The PVDF membrane is then washed 3 times with TBST
and protein is detected using an enhanced chemiluminescence detection system (Pierce).

Exemplary compounds 4, 6-9, 11, 14, 16, 22, 25, 26, 29, 30, 32, 34, 39-52, 54-56, 57,
58-66, 68, 88-92, 95, 96, 98, 100-107, 109-113, 115-121, 125, 126, 129-136, 138-146, 150,
152,153, 156-158, 160-164, 166, 168-170, 173, 174, 176-178, 180-186, 188-204, 208-210,
212,215,216, 219-225, 229, 230, 232-241, 245, 246, 250, 251, 253, 256-258, 260, 262-266,
268,270,272, 277, 283-285, 287, and 289 gave a positive result.
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-Ra ~-NO11 N "N RL R3 R4 5 wherein: R is

hydrogen; R2 is selected fromthe group consisting of
WOBRWRB444guani di nyl , ureido, optionally substipar/es2005/036674

i m dazolyl, optionally substituted al kyl, optionally

substituted al kenyl, optionally substituted al kynyl,

hydr oxy, and al koxy; 10 R3 is selected fromthe group

corﬁbﬁbla@gcaﬁpmgqgen 291018 gmaij B5SUP3BI éwmmﬁlqwlm 147-
an optional 5% substit uted ‘membér ed het eroaryl
(5

149;15191%1 thS, 11 e 1@, Hét7e}7daﬂ6215175p}87v2@@@0711ﬂe&, 214817, 218, 226,
27, Gl @ J47E) B0 2p Do 5 S D8 oY S epaie resut

ring fused to a 4 to 8 nenbered ring containing O to 4
het eroatons, interrupted by O to 2 of the groups C=0
SO or SO2, and optionally substituted; an optionally
15 substituted nonocyclic or polycylic ring containing
O to 4 heteroatons; optionally substituted alkenyl;
optionally substituted al kynyl; NR7R8; -COORS

- CONR7R8; and -SQ2R10; R4 is hydrogen; R5 is selected
fromthe group consisting of hydrogen, nethyl, alkyl,
al kyl carbonyl, al koxycarbonyl, al kyl sul fonyl,

hydr oxynet hyl, and al kyl am nonethyl; 20 R6 is sel ected
fromthe group consisting of hydrogen; hal ogen;
optionally substituted phenyl; an optionally
substituted 5 or 6 nenbered heteroaryl ring with 1 to
4 heteroatons; a benzene ring fused to a 4 to 8
menbered ring containing O to 4 heteroatons,
interrupted by O to 2 of the groups C=0O SO, or SQ2,
and optionally substituted; an optionally substituted
nmonocyclic or polycylic ring containing O to 4

het er oat ons; -NR7R8; -COOR9; -CONR7R8; 58 WO

2006/ 044457 PCT/ US2005/ 036674 - SO02R10; optionally
substituted al kyl; optionally substituted al kenyl;
optionally substituted al kynyl; hydroxy; al koxy; OR7,
and SR7; R7 and R8 are independently selected fromthe
group consisting of hydrogen; optionally substituted
al kyl; optionally substituted al kenyl; optionally
substituted al kynyl; 5 optionally substituted aryl;
optionally substituted heteroaryl; hydroxy; alkoxy;

al kyl am no; aryl am no; heteroaryl am no; -NCOR9; -COR9;
- CONR7R8; SO02R10; optionally substituted 3
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to 10 nenbered cyclic am nes containing O to 3
het eroatons; optionally, R7 and R8 together form an
W@pidcomabt y substituted 3 to 12 nmenbered nONORYTUSIOD036674

bicyclic ring containing O to 4 heteroatons; 10 RO is

sel ected fromthe group consisting of hydrogen,

met hyl, trifluoronmethyl, optionally substituted
cLAaMy!, optionally substituted aryl, and optionally
“’_§Uﬁ§t|tuted heteroaryl; R10 is selected fromthe
Whagiselaimeditsi sting of methyl, trifluoromethyl,

opti onal | y substituted al kyI optionally substituted

substituted heteroaryl, and NR7RS;

L Aﬂ&%hPugg (gghhg%lvates and hydr at es thereof 15 2.

The conpoaﬁd of claiml1l wherein R2 is NR7R8, and

wherein R \N ﬁS are independently selected fromthe
group congi st+rg—e&? hydrogen, al kyl, am no,

al kyl k¢l hydr oxy, al kanoyl, al koxy,

al koxyc rbonyl car bonyl, carboxyl, aralkyl,

option substituted phenyl, heteroaryl, and COR9
wher &) s alkyl or aralkyl. 3. The conpound of claim
2 mh is NH2, -(dinethylamno)ethyl, or 20

(& wet ylaﬁ no)propyl . 4. The conpound of claim 1
wherei RRR2 is NR7R8, and wherein R7 and R8 together
forman an optionally substituted 5 to 6 nmenbered
het erocyglic group containing at | east one nitrogen
atomand O to 1 additional heteroatons. 5. The
conmeﬁhﬂ of claim4 wherein R2 is selected fromthe

gpﬁ %n5|st|ng of an 25 optionally substituted

S Bgroup, an optionally substituted
pi Réfs%éleeﬁéh ﬁ%‘iﬁ’ﬂ)@ gré\.gfjccﬁlﬁlstlﬁé’t)f NRaﬂ{q guﬁﬁéﬁﬁﬂ bfétl&‘(?j optionally

pyrrolidinyl grou he conpound’o6f cl
subsmmdenmdazhkyl,wzmal@rsmbptltu‘@datdkyrbwtmnfdty wbstituteldeﬂlﬁhyhyptlonally

9 . 7. h of claiml, wherein R3is
SUbSété‘Fegc?t“gély }‘Xﬁﬁ ggﬁlrag]gﬁ)x Yeonsi sting of an optionally

SURS{siskisbed fidhethtlgrodcoiistifgn af hytrsdeasbpiidabRy sttstiamyd phenyl;

an optionally subsgtll?ﬂted 59 V\Dyzdoggéblho 4457 ?l pheny

an ofomall BuoRle46 mebasedhgteroagil l@th Wish [tp ¢ heteroatoms, provided

that tilg ?gt‘e%oagh?%g%f lé&tgly)ﬁgme AP %o@é& %ge?g?%gieblr%t%a%le, or

enzene”’ rlng

thiazoRh BEe@né Hing pedtak Aitn g nienﬁl&:ré’d ﬁ@ SR hidg®), to 4 heteroatoms
optiqgnally | nterrupted and opti onal

mtergmtf-‘élthw Qitoeof the gravgs Eoivh %ﬁ% Qr §pzc4n§| ﬁf ignallypsupgititeaan @twnaﬂy
subsﬁ’tﬂteﬁ%%@@%#l quj}é&%g fik %lg r@g}?ﬁﬁn@g (I) g)r Agh\zgﬁrg%to% a—}gt?onally substituted

alkergﬂghﬁitmhalt}aitbmmted@hqngt ASRERS; sGHOR w@ﬁt\IR7R | emdt elOleo

fromth roup consisting of aI koxy, trifluoronethyl,
@o‘rstohygﬁ%@i’mxy and NR7R8 where R7 is COR9 and R8 is

hyﬁ*ﬁ%@l@cte& Gom'the g?&fﬁ’&'ﬂ@lgtl% égeﬁ m@fﬁ?l’ %lk@fl I%@k}’lcsarbonyl
is an optionally substituted thi'e group
alkoxycarbonyl, alkylsulfonyl, hydroxymethyl, and alkylammomethyl
R¢ is selected from the group consisting of hydrogen; halogen; optionally substituted
phenyl; an optionally substituted 5 or 6 membered heteroaryl ring with 1 to 4 heteroatoms; a
benzene ring fused to a 4 to 8 membered ring containing 0 to 4 heteroatoms, interrupted by 0
to 2 of the groups C=0, SO, or SO,, and optionally substituted; an optionally substituted

monocyclic or polycylic ring containing 0 to 4 heteroatoms; -NRR% —-COOR?’; -CONR'RS;
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11. The conpound of claim 10, wherein R3 is a thienyl
group optionally substituted with one 10 substituent
w@eloeoi«ad’ from the group consi sting of hydrogePCT/DEIIN® (36674
and nmethyl. 12. The conmpound of claiml1l, wherein RS is
hydrogen or nethyl. 13. The conpound of claim 12,
wherein R5 is hydrogen. 14. The conpound of claiml,
~SOYW'ér @tf@nﬁiﬁy blﬂ)sﬁﬁltéﬂceﬂl%ﬂ éﬁtfajﬁhﬂﬁ Sulgtiaiddl ARASA; siplneﬁalgf substituted
ydr ogen, g chloro, nmethoxy, NH2, and
alkY\?Ylb h}’ @Xbr@ﬂthyl Risinli@yR The compound of clai m 14,

whgr 0
B N
0pt1(ﬁﬂl’l§ IsﬁltstlhgecbﬁlkﬂRBﬁﬁonaﬂlptshlﬁHﬁﬁhtb& alkeind| optlonaldy substltuted alkynyl
and gptionally substltut ed £I kyl ;

optiqngli évlﬁél&ad Y6 ophpea Ll b teisAdr EYO &B%qxan%lkylﬁmmo

5t Wi ongld b 1ot
oS OF S RSO B s
to 10optmber@t Icyclsuhsines mmaaimngy)rto Gl heltgroatomapht h y I gr oup,

oo ROrARIE, S 1T R B o A B AIS S3PHRES ddp dAErenibered

mon@d%h@ Babi cijclid"ltugg édﬂ‘?&lﬁi‘ﬁ o Herbbab@yp, and opti onal | y

tituted dro en; R5 is hydrogen or
meR id selegted faon ﬂ@ g@l@zﬁstcomsnﬁg oPlyiro820 0810388 MomReethy],

optlcwgil%y bs% cg('m(;/lg ﬁp&ﬁ%ﬂ? rsrlglf g (5 I ng“g&fi ohﬁ ?19 Substituted heteroaryl;
trRH @él@éf@d By thd group c@ﬁﬂw rﬂ&ﬁﬂf ﬁiﬂi@rdrﬁetﬁ&labm&ﬁlly

sel ected fromthe group consisting

substﬂ[ufeqi gllsylnentiopplly sybistiygd aryb optienathy |su|bﬂﬁ1yutf@h¢tﬁr@]a%@m§é¥R7Rs;

0
édjhet(ri:’ylgﬁkf F?liatﬁi 28 h§dra egfll}er?ﬁfdl n- 2-yl ) am no] benzenes
ul f onam de .
2. The mhb(yund%f[c(ﬁmt Thiveereid-RA ip WR 'R hind véheydin Rriand R ereziedgmndently
ulfonamde 4. . . . .
selecsed 1y fy Orpgﬁf@ﬂoap GORYHBI9E Ry rogey, abpiliamine alisviyming; alkylbydiexy,
alka&?ﬁ‘ ed?l%ﬂxfyoﬁlﬁmcﬁ%rboﬁgl éaﬁ){)ﬂyl é‘arf)é))%@ ra‘?alﬁyl ?ptlonally substituted phenyl,

trif1 aoronet hyl ) phenyl [ pyri mi
heterapiyhand €OR neberk RS naatksleorGiralltylf
[ 4- (4- met hoxyphenyl )pyrimidin-2-yl] amno } -N N

5. the R SRR ISR ?E‘“% i iguibretist, or

-(dinkgif @nbeihbpylam de 8. 4-
( [4-(3,4-dif orophenyl)pyrlmdln2y|]amno}

benzenesul f onam de T8 7 8
4. The compound of claim 1 wherein R? is NR'R®, and wherein R7 and R® together form an

an optionally substituted 5 to 6 membered heterocyclic group containing at least one nitrogen

atom and 0 to 1 additional heteroatoms.

5. The compound of claim 4 wherein R? is selected from the group consisting of an
optionally substituted morpholinyl group, an optionally substituted piperazinyl group, and an
optionally substituted pyrrolidinyl group.

6. The compound of claim 1, wherein the SO.R? group is at position 4 of the phenyl ring.

7. The compound of claim 1, wherein R? is selected from the group consisting of an

optionally substituted phenyl, an optionally substituted thienyl, an optionally substituted
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9.
4-[ (4-thien-2-yl pyrimdin-2-yl)am no] benzenesul f onam d
wWe200/044457 { [ 4-(5-nitrothien-2-yl)pyrimdin-2-ptT/astondy3ce74
benzenesul fonam de 11. 4- {
[ 4- (4- et hyl phenyl ) pyri m di n-2-yl ] am no}
benzenesul f onam de 12. 4-
pyraEﬁy(,%n@flbﬂdl%BMitﬁﬂ@d ?wb@u rh’r%pﬂﬂa%ﬁiﬂoﬁ@,}blcyclop 2.1]heptene, and a
benzenesul f onam de
benzepetifg fuseil éna 5 _tcy U quﬁechtmg Qcm;;qn]nngrh tp@}heteroatoms, optionally

1nter?§ﬂ%fﬁ)§m@h gl%gb da%fijoé loﬂauﬁéﬁ %ﬁ}lrltlecrin di n-2-yl]am no
}benzenesul f onam de 15. 4-

8. Thé copbydt ebolgiteT) yhepsin Rﬁl{lﬁameﬂmylhlhambsﬁt}uted phenyl group.

benzenesul fonam de 16.

Tﬁggﬁ Iglﬁélléql;ilo(g m %Q}ﬁ%’e ?% ar1] phen¥ &roup substituted with one or more
subs{lfhefl‘% sQDé%Q’fﬁbn?’fh@%ﬁ‘&)lﬂ &Jﬁ@ﬁﬁné @B’eﬂlkdﬁyd tri¥tdrothé@yl, Mbro, hydroxy,

benzenesul f onam de
and Nﬁyﬂrwhngﬁbnycmyrmpéumhzdmgqn am no |
benzenesul fonam de 19. 4- { [4-(3
10. E %%ognﬁg& %fnc%f r?aa&n%c?é wh%r&uﬁ %3 ¥s| iL af ] t?o%ahy substituted thienyl group.
[ 4-(2-chl orophenyl) pyri m d| n 2-yl ] am no} benzenesul f ona
11. Tﬁhéieomﬁdundébf c{aim 10, wherein R® is athlenyl group optlonally substituted with one
(2- fluorophenyl pyrim dj n- % Cl
subs ‘gﬁg@?ﬁ@{ﬂdf Bq{gﬁl?ecgouggonsmtmg of hy rogen bromo and methyl.
4-[ (4- phenyl pyrim di n-2-yl ) am no] benzenesul f onam de
12. #Re chnpdunlibrichith 1%16%%9@?&]@@% ERYF dgifin- 2-y1 ]
an?(r:lo %enzenesulf’on e g[ 4- bi c@cl 0[2.21
] hept -5-en-2-yl pyri m d| n- I ) am no] benzenesul f onam de
13. Phe cmnpc{tmd[cxfc{almu 12, wbmnﬂeRhﬁlhyéﬂ@gmyl ] pyrimdin-2-yl }
am no) benzenesul fonam de 26. 4- {

14, gg%éémn&‘ | ro?%pa%'rr%/l él%l.[eiirgi_ib ?§ Bt lfxlon?me%%up consisting of hydrogen,

ronam
metHy -eftfl Cohtdro enstho RIS, Japdt ltmﬂiildﬂ(blﬁetﬁylyl ]amino }
benzenesul f onam de 28 4-
4- (4- cyanophenyl ) py ] am no} benzenesul f onam

15. &%C‘B&PW 266%#@41&4 %@5 59‘336674 29. 4-{
[ 4- (4- met hoxyphenyl) pyrl m di n- 2-yl ] am no}

f
te. Fﬁgm Tmrlglgg:a?an%lgeﬁgrﬁgﬁyl §pyr| m di n-2-yl] ani no}

beRzaieSim)geonam de 4

géﬁ'giegf’eﬁofﬁ éﬁ]%e&g\y) X(ipls%gtlgg 0f I%Ryllia oghonehly substituted imidazolyl,

and&ﬁrohéﬂjoémﬁﬁtu@éw 1) pyrl m di n-2-yl ] am no}
ben%enesulfonam e

[ 4R{ ip-selesipd S Breesignn gymsém pharpoptigngHy ppstituted phenyl, an

optm?%ﬁ% g&b\%ﬁﬁ%}%fﬁxﬁ@?) pyﬁﬁ(ma l'y SuBStltl]ltfd ]}1‘1}’1 an optionally substituted

pyrrﬂﬂ?h aeagishbf gmapnbﬂ'k@/cﬁﬁiz 24 ]][ne‘})tc(n5 and a benzene ring fused toa5to 7
t hi ophen- 2 m din-2-yl am

2-yl et
mem(ly]:tedggll,ggcgﬁ‘@gruﬁg éﬁ%éﬂa@@r@@mﬂ _op‘(lqp.aﬂlygnterrupted by a C=0 group, and

nyl)ethynyl]thien-2-yl }pyrimdin-2-
oPtl({nlg?y%ﬁBﬁg éeHreizenesquonam de 37.
(ZEﬂ ishyldBoges; { [ 4- (am nosul fonyl ) phenyl ] ani no

}pﬁg 1srﬂy Irggefi o¥ n)e&h}ﬁl earnd2 yI-NN
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W@oeuadsn- 4-yl )t hien-2-yl] acrylate 39.

di met hyl acryl am de 38. 2-(di nmet hyl am no) et hyl
(2E)-3-[5-(2-{[4- (am nosul fonyl ) phenyl]am no }

N-[ 4- (Morphol i n-4-yl sul fonyl) phenyl]-4-[4-(trifluorone
t hyl ) phenyl ] pyri m di n- 2-am ne 40.
N- (3- mor phol i n-4-yl propyl)-4-({4-[4-(trifluoronethyl)p

hemyflid Ry&dtel Glbmthe gidlup comis 'ﬁg%?éﬂ'|Iﬁ&ﬂ?”&tﬁ?lééﬂ-lor(ﬂmethoxy,

[4-(4- msthoxyp enyl ) pyrim ] am no

NH,, aad pibloremethyly | pr opyl ) benzenesul fonami de 42. 4- {

[4-(4- et hyl phenyl ) pyri m di n-2-yl ] am no} - N-( 3- nor phol i

: [A &ﬂduﬂg%gé@;%lﬁg% ?{A@ﬁk%&g&%‘}%w ﬁ%ﬁr&%é Sorlststing be:

h-eE[er)(B )n&ﬁﬂyﬂ-@ﬂl)dbﬂyﬂ))—ﬁpﬁym-lldm)ﬂ] amjtlo}-beizbreendfonddide

nuvl lnyuyri o m 2 \l| 1

i hrasriyhf%f@-thﬁﬁ 3#8%‘%1@%% BV SERP EPRREING onan de

p
4
al
yil

ON-rethyf-41 = tﬁibna-ylgemﬁaiﬂtzqu)ahm @]beyike)nsmblmnﬂdm 2-ylI ]
464 -[4-(5- Chloro-thlophen 2y )-pyr1m1d1n— - amm] “Benzenesulfonamide

'\M é{4t[wfm&%tj @ﬁﬂﬂo)‘érﬁ’ét@ﬁ)ﬁhéﬂyﬁp wl&- (T 17T uor onet hox)

rimdin-2- yl} am no)benzenesul f onanm de 47.
yl{antlﬂo g@zﬂneé‘ilf?éffﬁ@iyphenyl )pyrimdin-2-yl] am no}

-I>'O

6. ;‘rNt (- (4me‘ﬁ{o§?ﬁhﬁﬁnmﬂ1@§-@/ﬂkﬁhl}19 Nagnesul Tonam de 4c.
| Uor o- 4- met hoxyphenyl ) pyri ni di n- 2-yl ] am no}

- NSty PR ANAmidg| propy| ) benzenesul f onani de 49. 4
AR R S
8. yletltysd ﬁ@g}@g}pégrml)pﬂﬁamr%ylw ino}benzenesulfonamide
oSS R oo
10. 514 4-{[4- (é{nrtno[drlen(th)mingdmﬂ@dym)rphmmew&nmm n- 2- yI }
11. 55T (?— e im1din®2-yPanti e I e
12. [44-{[3-(24nwdly¢phdnyﬁpvhmdypm}]gmlﬁphbemmeﬂulfonﬁm}de] am no)
13, P{[ﬁ WY Rhien 2-y1)p35r1m1d1rf’ 2 &1’_‘[‘51%«?}%5%%%1‘11?0%@1’&%
14, 4-{[4-(4-methoxy-3-methylphenyl)pyrlmldm- -yl]Jamino}benzenesulfonamide
15. | 4-{[4-(2-hydroxyphenyl)pyrimidin-2-yl]lamino}benzenesulfonamide
16. | 4-{[4-(3-fluorophenyl)pyrimidin-2-yl]amino}benzenesulfonamide
17. | 4-{[4-(2-hydroxy-5-methylphenyl)pyrimidin-2-ylJamino} benzenesulfonamide
18. | 4-{[4-(3-hydroxyphenyl)pyrimidin-2-yl]lamino} benzenesulfonamide
19. | 4-{[4-(3-chlorophenyl)pyrimidin-2-yl]Jamino}benzenesulfonamide
20. | 4-{[4-(2-chlorophenyl)pyrimidin-2-yllamino}benzenesulfonamide
21. | 4-{[4-(2-fluorophenyl)pyrimidin-2-ylJamino} benzenesulfonamide
22. | 4-[(4-phenylpyrimidin-2-yl)amino]benzenesulfonamide
23. | 4-{[4-(2,4-dimethoxyphenyl)pyrimidin-2-yl]Jamino} benzenesulfonamide
24, | 4-[(4-bicyclo[2.2.1]hept-5-en-2-ylpyrimidin-2-yl)amino]benzenesulfonamide
25. | 4-({4-[4-(trifluoromethyl)pheny]]pyrimidin-2-y1}amino)benzenesulfonamide
26. | 4-{[4-(4-chlorophenyl)pyrimidin-2-yl]amino}benzenesulfonamide
27. | 4-{[4-(4-cyclohexylphenyl)pyrimidin-2-ylJamino}benzenesulfonamide
28. | 4-{[4-(4-cyanophenyl)pyrimidin-2-yl]amino}benzenesulfonamide
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53. 4- { [4-(4-fluorophenyl)pyrimdin-2-yl] amno }

-N- (2-norpholin-4- ylethyl)benzenesul fonam de 54. 4-
W d006444a5Dmophenyl ) pyri m di n- 2-yl ] am no} - N- ( 2- POT/pRINS/086674

-4- ylethyl)benzenesul fonamide 55. 4- {

{

[ 4- (4- met hoxyphenyl ) pyri m di n-2-yl ] am no} - N- ( 2- nor phol
in 4- vyl ethyl)benzenesul f onai ni de 56. 4-{
29. ﬂ@@ amgﬁmd%ymwﬂu&ﬁhryi }/Wlh@banzene%uly? p@aleno; - N- (2} mo
I"\ = \I e \I ﬂl"\?ﬂl"\ﬂcl] Ila“l (!e 52 AI {
30. [44{[(1 44 Wmh@li@,ﬁ)ﬁgﬁﬁlp})l)‘wpmmlﬁ?, y]l]agnw}]benzenesulfonamlde
31 [@—gé-Istdtﬂplﬁgﬂ&%@irﬂlﬂm‘Q-yl}élnﬁio%’éni&x@ﬁ?f%ﬁ‘a%ﬁw onam de
32. [44{[(1 &4-ewmplaﬁaﬁammlékyr2rxﬁamlw}lzenme%\lﬁﬁomldw (2- mor phol |
33. '11 ﬁa XV ARS ﬁh@/}llﬁ %ﬁﬂ?ﬁ%ﬁﬁ&lhb%‘(ij‘lémng?oeﬁi’énesﬁlfoﬂamme
orophenyl’) pyr | In-2-yl] amno } -N [3 -
34. (‘Hﬂﬁ‘é% Mwlahftﬂﬁapﬁméwq ﬂmmmﬂfe@ﬁ@mrwée 60.
S f 1 2 hytsut-fonyl ) p
B L o e 61
Ne{lzzzn‘(swfmmlr@tl am no) ethyl]-4- {
36. 14;@4-@ ﬁ?’ﬁbﬁﬂé{?ﬁgéf h%rgrﬁ’tﬂléﬁ'i‘yl}bﬁlmﬁ’ﬁ&d'w”Uf
N-I)Et@u(oi‘hemntwlfamm@) et hyI ]- 4 { [ 4- (3 fl uor o- 4- rret hoxyph
B T Ry DR e e B F AR E O RBRZ IR ) o
eimyétﬂx)pgqrylnmxdan 2 yI } ani no) benzenesul f onani de 64. 4-
LU L II Z | alll IIU 'I\I' 2'
38. 120@ e{tlﬂ'yal ﬁéﬁgﬁﬁ H;éngaenesul f onagn i}le 65. I
I(\hlfliaes(uﬁbmm»hgdyﬂﬁmmo)mmpgdh ]1—y¥[)thﬁen—7 -yl]acrylate
39. gv ] 4-(riffuor »
[24an(1Ae hydroxyphenyl ) pyrl m d| n 2 yI ] am no}
nnnnnnnnn ISoONAE/ N
B0, R ARy 5 R ety pheny pyrimdin s ooop /4
Bﬂ}ﬁmﬁ@b&htdﬁcs%}fyﬂanﬂde({4 [4 (t r| f1 uor orret hyI ) phenyl ] pyri
m--din ong
T R S pa R yprE Dy TR LA A LT PAGPOMETy 1) pheny] | p
Wigropythbéhzeneyilifonnhide ) -
42. | 4-{[4-(4-methylphenyl)pyrimidin-2-yl]Jamino}-N-(3-morpholin-4-
ylpropyl)benzenesulfonamide
43, | 2-{4-[(4-{[4-(4-methoxyphenyl)pyrimidin-2-
yl]Jamino} phenyl)sulfonyl]piperazin-1-yl}ethanol
44, | 4-({4-[4~(methylsulfonyl)phenyl]pyrimidin-2-y1} amino)-N-(3-morpholin-4-
ylpropyl)benzenesulfonamide
45, | 4-{[4-(1,3-benzodioxol-5-yl)pyrimidin-2-yl]Jamino}-N-(3-morpholin-4-
ylpropyl)benzenesulfonamide
46. | N-(3-morpholin-4-ylpropyl)-4-({4-[4-(trifluoromethoxy)phenyl]pyrimidin-2-
yl}amino)benzenesulfonamide
47. | 4-{[4-(3,4-dimethoxyphenyl)pyrimidin-2-yl]Jamino }-N-(3-morpholin-4-
ylpropyl)benzenesulfonamide
48. | 4-{[4-(3-fluoro-4-methoxyphenyl)pyrimidin-2-yl]amino}-N-(3-morpholin-4-
ylpropyl)benzenesulfonamide
49. | 4-{[4-(3,4-dimethoxyphenyl)pyrimidin-2-yl]lamino}-N-(2-morpholin-4-

62



benzenesul fonam de 69. 3 - { [4-(3
-met hyl pyrazin-2-yl)pyrimidin-2-yl] amino }
whenwsenasul f onam i de 70. PCT/US2005/036674
3-({4-[4-(nmet hyl sul fonyl) phenyl ] pyrimdin-2-yl }
am no) benzenesul f onam de 71.
N-i sobutyl -4-[(4-thien-3-yl pyrimdin-2-yl)am no] benzen

qsahjlmem&afonz&de4 1[4-(T-methyl- T

H.nvrrol -2 vl

D}

50, %E%?ngﬂ%%é@ )éHé ~[éhgrlf}\§romethoxy phenyl]pyrimidin-2-
Mnmlmybenﬂm{ewfoﬁalma@t hyl -i H pyrrol-2-yl)pyrim din-2;
S1. {4[ Wﬁ(% yisattony D phenspyrmidin-2,y iy a0inp)V-§4-potp) Olyr 11am n
ngﬁmg&%é‘sgﬂﬁmngg 75. 4-1[4-(5 -bronothien-2-yl)pyrim
din-2-yl amino} -N-nethyl benzenesulfonamide 76
52. ﬁ{[aﬁ( ﬂwfeﬁnwth%m’aﬁprzsh@iﬁmmé M pmino}-M@prerRRAy r i n di
nﬁeg}?{ b]nuaﬁgsﬁlg}nallgﬁﬁzenesul fonam de 77.
- (et hoxynethylYpyrrolidin-1-yl]lsul fonyl}pheny
53. | 1444 Euorﬁ@iﬁmlbwrmﬁrﬁlapmowa@rw%n -4-
I}hé@liﬂ%zeées&lhﬂla&ﬁfe”m hyl t hi en-2-yl) pyrimdin-2-yl]amn
benzenesulfonam de 79. N i sobutyl-4-{
54. [44{[(134 h@nmhqnm)@ﬁmzdrwz)sﬁ]mmﬂ}d\r @-rporphqlimrd-no }
{Sgﬁﬁ%ret hoxvrret hyl)pyrrolidin-1-yl]sulfonyl}
35. rﬁ‘hﬁﬁ*ﬂ )rwmnmhhwﬂ)pmnr(l@m IWiasriy )83 maindipkn-2- ani ne 81
et hyl - 2-t hi enyl rimidin-2-yl
ilet@m%&b%eﬁ{ﬁlﬁbﬁélgh f ona?/n ide 82, yi)py vl
56. | 4-{[f-4L.3-Berzpdipxp] 2-3tlIpyemidin- By Hamineli-N(2-mprghphethy| ) anmi ho]
f 83.
&Fmgﬁg‘%ﬁ&% 3%%[4 (5-nmethyl -2-thienyl)pyrinmidin-P
5T | {J[4'ﬁ4ﬂlmo’§ypmﬁbﬂ asidinf2en rmiide-\8@-morpholin-4-
|.[ 4-(2-thienyl)pyrimdin-2-yl]am np}b
I s o
58, |4- {14 élﬂemptama@mhdxeammws»ma+mmﬁmm14-
&%% I?Ze%w?g}nammenet hyl benzenesul f onam de 86.
59. | [44{{-4-craghpteny)pyyiniidin-diytla@ing}-Na3t no} benzenesul f onanj de
- 3- ht hyl ) pyri m di n-2-yl ] am po
g
60. [MEB((Emlmﬂmmnlﬁo)ph;lpﬁmyl()@MF(mahg}lsn}f&yybﬂeam]mhMmZe nesul f
ﬂam &h‘é‘ﬂ (4-{[(3-rorpholin-4-
yl 6?’38??651%%6%‘ onyI }phenyl ) ami no] pyri mi di n-4-yl |
61. bﬁ[ﬂ(ﬂﬁﬁ&hylefﬁ'ﬁno)ethyl] 4-{[4-(4-methoxyphenyl)pyrimidin-2-
yl]amino}benzenesulfonamide
62. | N-[2-(dimethylamino)ethyl]-4-{[4-(3-fluoro-4-methoxyphenyl)pyrimidin-2-
ylJamino}benzenesulfonamide
63. | N-[2-(dimethylamino)ethyl]-4-({4-[4-(methylsulfonyl)phenyl]pyrimidin-2-
yl}amino)benzenesulfonamide
64. | 4-{[4-(4-chlorophenyl)pyrimidin-2-yllamino}-N-[2-
(dimethylamino)ethyl]benzenesulfonamide
65. | N-[3-(dimethylamino)propyl]-4-{[4-(4-hydroxyphenyl)pyrimidin-2-
yllamino}benzenesulfonamide
66. | N-[2-(dimethylamino)ethyl]-4-{[4-(4-hydroxyphenyl)pyrimidin-2-

ylJamino}benzenesulfonamide
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WO 2006/ 044457 PCT/ US2005/ 036674 90. 4- {[4-(5
-met hyl thien-2-yl)pyrimdin-2-yl]

W@nioaoy4+4be ( 3- nor phol i n-4- yl propyl ) benzenesul f BOEDBZTIE5/036674

91. 4- { [4-(4-ethoxyphenyl)pyrimdin-2-yl] amino }
-N- (3 -norpholin-4- ylpropyl)benzenesul fonam de 92.
4- ({4-[4- (di net hyl am no) phenyl ] pyri m di n-2-yl }

117

67. |aidepholth-4 31-09{ a0k Mobmetly DpiRY pydiaii@anesul T onani
[yjla(r’a\‘i‘ﬁ)h‘?ﬂé‘iﬂef%%n)“ﬂﬁenyl ] ami no} pyri m di n-4-yl) - 2-

68. W?JWGY@@' 31%?&19‘-314{4- mubﬂﬁae%l)phen pyrimidin-2-yl}amino)
4-{2-[(4-{[ (3- nor phol i n-4-yl propy )]amno]sulfonyl}pwen
)he%?ﬁ?%‘fgj’“aﬁy 9 mdin-4- yl}benzoic acid 95.
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phenyl )t hi ophene- 2- car boxam i de 267. 4-[(4-

268. {Mfz[ ((dﬂﬁﬂr‘gﬁ}@ﬁﬂhb}@ﬂfpylhmqw Jsai-peighesyiazbl-2-
e R R ayD EBRPEEaT AR e 74 WO

.Z@Egb/ﬂ‘ﬂ - (diadthidead R &5 5.6 4- din-2-
29 r{reﬁhgjlsagn Eo)gropyﬁ&ﬁ [(4},1]?@8[1(}%Hrr£eat rr;yzl 1,3

mmg@&enzznw ARMiY] phenyl }

e 9. 4-1(4-]
T e A

4-
é@lp}\wapwwdﬂﬁ ylmlﬁ@]v%ﬁ?éﬂ@lgﬂw%nam de 270.

271. M(l{ép{@j ﬁmﬂi)%l@ltpﬂy;&ﬁlénﬁ} hxﬂrdhﬂzl(lt) 3- hydr oxypr
pyrimdin-2-yl)a

|y#1}@]r&9@a‘ze@#@§ |de 271. 4-({4-]4- (2 5-di met hyl } 1

272. & RE) A hydth: uﬁy?FB%WYénlpy%HEhmﬂnﬁud i

am no) enzenes onam de 4- {4- [(1 E)-3

M@m)@p@%ﬁwﬁ@naﬁ@ﬂ | yI]phenyI } pyrirridin

273. W?[?gz' ?gﬁ“‘ Kﬂt%@l% W?ﬁjamﬁlgl r];fg yllamino}-N-[2

((@mﬁwhwlmmbemmsp medsesul f onam de  274. _
274. ')V fﬂd%ﬁ’éﬂi}ﬁixﬁ‘ﬁib)ﬁfgyf]‘%é{ﬁ& nfgisﬂf'lp%dﬁgl?#y leIl&l%le—pnenyl TPy[im

Nl]mnpﬁbeﬁmnhwfamnndﬁ) ethyl]-4-{

275. lNT @u&‘iét dﬁﬂdggﬁggfgy@%&Hrébhémyl%&ﬁmi‘dih‘ (310}

nes
M]@@lr(é}bhneﬂnhnd(fymfbyl) 4- {[4 (2 3-di hydro | - benzof uf an

=<J

276. Z{\7"(33’3‘ dPtlﬁb{}}ﬁ%o‘b&U 4‘{ 442, 3@1&5&8 1Ibero‘ﬁfr§d'§?/Hbyr%ﬁlh'2‘c 27\
[ylﬂalﬁlﬁl,o&edzdmyszhtfondml@nzof uran-5-yl) pyr| m di n- 2-yl ] am no

277, %r%ty()%fdlmgrﬁﬂi ‘5%*"%”? i'@p?ﬁlﬁid ﬂafnmi}]g(oxazol 5-yl1)p
rmeogtbﬂyp))jvenznmaﬂulfnnamld;al } am | no) benzenesul fonam i de

S TP T S R S AR A B R L S e

38@mino)benzenesulfonamide

7. | e A b B R bt et b Rorsy a1 4

4-yl)benzamide

280. | N-[3-(dimethylamino)propyl]-4-[(4-{4-[(1E)-3~(1H-imidazo]-1-yl) prop-1-en-1-
yl]phenyl}pyrimidin-2-yl)amino]benzenesulfonamide

281. | N-[3-(dimethylamino)propyl]-4-{[4-(4-{(1E)-3-[methyl(2-thienyl)amino]prop-1-

en-1-yl} phenyl)pyrimidin-2-ylJamino} benzenesulfonamide

282, | 4-{[4-(4-{(1LE)-3-[(2-hydroxyethyl)amino]prop-1-en-1-yl} phenyl)pyrimidin-2-

yllamino}benzenesulfonamide

283. | 4-{[4-(4-{(1E)-3-[(3-hydroxypropyl)amino]prop-1-en-1-yl}phenyl)pyrimidin-2-

yl]amino}benzenesulfonamide

284. | N-[3-(dimethylamino)propyl]-4-[(4-{4-[(1E)-3-morpholin-4-ylprop-1-en-1-
yl]phenyl}pyrimidin-2-yl)amino}benzenesulfonamide

285. | 4-[(4-{4-[(1E)-3-(dimethylamino)prop-1-en-1-yl]phenyl} pyrimidin-2-yl)amino]-
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yl ] phenyl } pyri m di n-2-yl ) am no] benzenesul f onam de
281

W(N2([03/044;I51Tet hyl am no) propyl ] -4-{[ 4- (4- { ( 1E) - 3- POBUR300{/@36674
-thi enyl)am no] prop-1 en- | -yl}
phenyl ) pyri m di n-2-yl ] am no} benzenesul f onam de 282.
4- { [4-(4-{(I E)-3-[(2-hydroxyet hyl)am no] prop-1-en- |

N_ML(}jmmﬂgnhy{}l@Wopm&hmgmfyﬁa]mw no} benzenesul fonapm de
A- A-(4- L (1) -3-1(3- hvdr oxybropvl \a_m_n_g}_p_pop_

286. | - LBéﬁlmqtly)\,qll}ln‘ﬁH@ﬁX)i F (A rformylplsny ipyfimidin-fro}
yDenzenestnbareinie 284.

N:f’%Jrll met hyvl am nn)nrnn\/L'I-LLr(LLIAI(ﬂ:) 3- rmrnh lin

287. | 4- {Lﬁﬁ f{;fh@ﬁdrp-léﬁ:n@furﬂl Plyﬂp@y]rypldm-ﬂl]ammo} SN-[3-
(&lﬁﬁé{hymn%idplmgpgnlbg@gﬁegﬂ}&gﬁzd%nesuI f onam i de 285.

4-[ 3- (dinethvl am no) prop-1

288. | A-@r{dimahyjasHenyropyif-{ H-di tropaphenyBmirieflin-275 WO
A6 DAL RGTHhR2005/ 036674 ~ N-[ 3

-(di net hyl am no)propyl] benzenesul f onam i de 286

289. 4N11 B duhmrpﬂyheamﬁn@t) Brpyiiidip-Zyllamino}-N-3-(4-

M. i Medi 1l]ami no
r%ﬁ pg%efé%qul %zmﬁésmf&{-a{il‘ﬁ% > ]3 _ di hv%jro- |

290. | 4- {tbféfﬂsz)‘trrdahlslpymy@ymrmdm hylﬂanynq}émzn@}sulfonﬁtalde

L T, o
. 4-

yffﬁninm)t@nwn?swfomoﬁl@enzenesul f onani de

292. ]\Lﬂg e(ﬁi?})e?h famin cgb%%qﬁ I( 4nji4 O(h}/]dr%xquejhgﬂ?henill]wﬂdnz-i-
yl}amhljbbh@nmcsa]iommidwl ) pr opyI ] benzenesul f onam | de 290.

i i-eh1=2 Tatno
293. 414 e‘%"’é‘%‘ﬁ@?}%‘ﬁ# 1d51921-351']é“1 %{%ym nmet hyl plypjera2| n;-l
(dhmeghyl)amﬁr@bnyhy]]pwemsulfqmarﬁldysI } ami no) benzenesul f onani de

294 4@%@%&’%%? A IR B BB A PR PR R Ry ) ph

295. | 44(8y9- ahmefhony ﬂﬁ%@dr@ﬁhﬂzoaﬂqmyhjmwesul fonanm de 293.
%{f’ﬂ%ﬁ’ﬁéﬁ elﬁzoth en-2-yl)pyrimdin-2-yl]am no}-N{ 2-
CARY 6“"3{ yl ] benzenesul f onani de  294.

296. 445 B(dﬁryﬁﬁib&%ISh-]dpurﬁzcdin@ﬁlaﬂbﬁb%ﬁ?zehéﬁ]ﬂfonamlde

297, | S O O TRy oL O Ry o S NI et nazol 1 2

yihiab) eejehenranssdd f onani de 296. 4-(5, 6-di hydrobenzo

IThlaoaun _{

298. I\{— @gn%h)a@rﬁlya}p@_pxl# Bﬁ; -3-methoxyprop-
ylipeni} Py inadia2-ylaitlinoehidtedilfonadride

299. | 3-[2-(4-{[4-(3-fluoro-4-methoxyphenyl)pyrimidin-2-yljamino} phenyl)-1H-

imidazol-1-yl]propan-1-ol

and salts, solvates, and hydrates thereof.

18. A method of inhibiting kinase activity in a cell comprising contacting a cell with a

compound according to claim 1 whereby said compound inhibits kinase activity.
19. The method of claim 18, wherein the kinase is IKK.

20. A method of inhibiting kinase activity in a mammal comprising administering to a

mammal a kinase-inhibiting amount of a compound according to claim 1.
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yl] am no} benzenesul f onam de 298.
N-[ 3- (di met hyl ami no) propyl -4-[ (4-{4-[ (1E) - 3- net hoxypro
w@20060m437 yl ] phenyl } PCT/US2005/036674
pyrim di n-2-yl)am no] benzenesul f onam de 299. 3-[2-(4-
{ [4-(3-fluoro-4-nmethoxyphenyl)pyrimdin-2-yl]am no}
phenyl)-1 H imdazol-1-yl]propan-1-ol and salts,
21. $Ré MRHRY of 3N MIGAERR thBekAfhal id 8 huMafet hod of
i nhi biting kinase activity in a cell conprising
contacting a cell with a conpound according to claim
22. Thevaesthedyol skiim 20owbergiothe kiaps 8dKK. nase activity. 109.
The nmet hod of claim 18, wherein the kinase is IKK 5
23. $e nfeHTRFAfhiRD ! H{Hh@% 66&&4&%@&&%@%& 155 Yhel AaftnliP R ditional
conprising admnistering to manmma
inhitkion @ & ptatéin kinase of thedNF+iBagfattavayonmpound according to
claiml. 76 WD 2006/ 044457 PCT/ US2005/ 036674 21. The
nmet hod of .claim2Q, wherein the nma | is.a humpn. 22. .
2. FrbaHRRB R FORP ST PR F FoTReR aradiTheds ffagn 15 claim 17,

alond BRinEh{ehiRh vﬁt@étﬁb@gnasfeqﬁﬁihﬁﬁuggﬂﬁﬁﬁdc%ﬁﬁ&l compositions or
h I ditional inhibitor

adm nistering to the manmal an a
chengftheraprutic @gentkiand sphafmadeuti¢etly KBeaptablmenyries 24, A

phar maceuti cal conposition conprising a conpound
25. ASEHAADRuluBnl B bho bR B ansPBRg 2 chibiscring o o st
a kirRFRIniBsend higalnt @@ aphsinidcemisca tompdietivn tesdipgubictaim 24.

agents, and a pharmaceutically acceptable carrier. 25.

A nmethod of treating .a kinase-dependent condition
26. ‘Elgrmethord o cleamiZai véiegsin thy figass 1§H~§§<ect a

ki nase-i nhi biti ng anmount of a pharmaceutica

27. ‘gff?@ﬂﬁﬁ{ohi 0?0185 98 viHerdn ttl‘iéﬁﬁhﬂe@eﬁénc*e&ﬁco%%i%ioﬁh? séﬁt@kﬁﬁgm the

claim 25 wherein the kinase Is . The netho

group ondisting dSnfidvemation, tumokielgsdifdmpiendumor cehghiowitiyrani s

selected fromthe group consisting of inflammation,
umqrigeRySitel | proliferation, tumor cell growth, and

tui norigenesis. 28. The nethod of claim25, further
28. ThIRkihvd g cREAL] filet dgnprisiddRinsiuBjeeil tatheatbjeti @nalditional
... 15 inhibitor of a protein kinase of the NF-xB pathway.
inhitptyr ofa peateip dingpe Pf'E‘SNETEBaPaﬂW@é(ase associ ated with

NF- - KB activation conprising admnistering the

: LG Askd Bt e@vith N B 28 tivatlin cifpridRkhod
29 %pﬂ%ﬁg?ﬁg%%ﬁl?Srt%@$§g%%pafsigg adgpﬁﬁ§¥erPﬁbH?g t he
admmisgrangt tha phaddc¢utwaldompasttioniof olaimf24a pr ot ei n ki nase
of the NF-i.zB pathway. 20 31. The nethod of claim 29,
30. PEELRIHIAY %lagrlnis,a Ricther go%ﬁr%&tlegdacf%ihgtelr\}%g)&? A% j\égtt dn additional

inhibitor of a protein kinase of the NF-kB pathway.

31. The method of claim 29, wherein the disease associated with NF-kB activation is
selected from the group consisting of inflammatory disease, rheumatoid arthritis,
inflammatory bowel disease, asthma, dermatosis, psoriasis, atopic dermatitis, autoimmune
diseases, tissue and organ rejection, Alzheimer's disease, stroke, epilepsy, Parkinson's
disease, atherosclerosis, restenosis, cancer, Hodgkins disease, viral infection, AIDS infection,

osteoarthritis, osteoporosis, and Ataxia Telangiestasia.
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sel ected fromthe group consisting of inflammtory
di sease, rheumatoid arthritis, inflanmmatory bowel
wale®measas7 ast hma, dermatosi s, psoriasis, atopiBCT/US2005/036674
dermatitis, autoimune diseases, tissue and organ
rejection, Al zheinmer's disease, stroke, epilepsy,
Par ki nson's di sease, atherosclerosis, restenosis,
32. & mﬂsdd ofttRddgkb AsmeH o%ﬁfﬁshfeﬁanssltmmef 841 gdfith, Ar BPnorigenesis
infection, 25 osteoarthritis, osteoporosis, and Ataxia
comprisingrryineisistesing the pRrmeraGios compasiiorafitlem2 865/ 036674
32. A nethod of treating tunor cell proliferation,
| .
33. Ao frea A4 llon o HEBEHRNE S ios SR U8 blmygocuica
compMditioddf chimerhod of reduci ng |nflannat|on conpri si ng
adninistering t he pharnmaceutical conposition of claim

34, A net hod, of treatln an inflamuatory or
4. AR TR 0 BRI AT SRR AT PHBPTTRE
admlsﬁ?emg Rt b S RERQSH osaosafabfﬁm% 35. The net hod
of cl 4, wherein said inflammtory or autoi nmune
condition is selected from the group consisting of
35. Theouethodpticlain A, Wh@emrshléun@ar@mdtosmmwomm@m condition is selected
eoarthritis,

from ?l% gropp gons&%ngﬁ)f %‘6‘?{?@ %F@P s &lﬁ h' %p%ldgeka lg,gors%ogrthn‘as gout,

asthngd/ SkdriehftisPA1RSES rhihfis] Eﬁrbﬁﬁ@ﬁitﬁfcﬁv@pﬂ&horﬁt}s@%‘a@e cystic fibrosis,
irritabl e bowel syndrone mucous colitis, ulcerative

inflarpgiatary oweldisgpsortiiriakle |bpwplssryn@§ogr¢m nglcglp%@&@é, ulcerative colitis,
J 0
dlabrgﬁé %51 { @rolﬁlssscggﬁgég Igjgﬁrltl e(ﬁ%l,aégé’r@??ﬁ%’ ?%#{{ei\}@rss, nephritis,
psorla’ﬂis tetpdnea, sle&rﬂatas; hived, mulfisibsélerosisdi. qeaskrig’ §é1|98dss,, sepsis
conjunctivitis, acute respl ratory distre
conjlygpw,s,aacu];ﬁdgglraggpf|dbstre[ssﬁy@ rogicy PR 58 poh}%/ lupus erythematosus

conjtglrgﬁlﬁ C%eﬁ‘?(dl%bt%rrh\/&ﬁ&ﬁl: a ﬁxtoﬂ{e'h atiSh §ftemic 1nﬂammatox%/ response

or heumati snj system c i nfl anmatory response
syndioyrediSERE), @astS))olysqpmtls, deprobtpmyositis (I3M) dRolyaitomoedsa (BX), mixed

.. Pol yar m xed connective tissue
conngsiyk sisaedigeres (MG Spetpies SPm e 36, A met hod
of treating a cardiovascular, netabolic, or ischemc

36. AaRdidd &ﬁre@ﬁﬂ?ﬁ'c&ﬂd[@zas@lﬁﬁﬁ ﬂﬁéﬁb@lid aglsbmﬁnﬂ%eﬁmaﬁ YbmpAsing
conposi tion of claim?24. 37. The nethod of claim 36,

adminjsteriag thesphatmaeguiicdhcasgbitien obeleibeti ¢, or ischenic
condition is 20 selected fromthe group consisting of

37. ’Ilal‘f ‘1—?&88&‘5 Elgﬁﬁ &ﬁ&&ﬁ%@ﬁ' %cﬁ&jagmp&e%g il QJr?s%‘hé‘mw condition is

ven rlcu nsufin resi’sta
selecnylrifﬁ)dl tietl gxbesp e@nsw’fyig ef h&eﬂsdmsle,sr,estbww @)Illywmg zm,gloplasty, left

| dyslipid b
ventrgyE :”hagglﬁp'gﬁséslésuhﬁg%iﬂé&ssfm?al @%?Sfissoﬁ%? 13< {65, hyperelycemia,
hypeﬂﬁstuﬁﬂ?lgfao aﬁfﬁﬁ)fl&rnﬁﬁt ddesitf ébgﬁrg%qu' (§f‘3r1a1&7 asbaxi l?ypertensmn syndrome

ocar di al raction, | seases of °~ heart
X, oskao@nm)ms ¢rievtile dysﬁudctbmacwhezda,gaylodanhmlstpfrawttons scleanic drseases of

ft vers ost di sease, endotoxin S .q..and .
heartyfey i ?“éal?{alf’a?ﬁg&? g T R R {5e4s5- endotoxin
shocl, %&%ﬂlﬁﬁg{g O{Jgaiqgﬁﬁecorrprl sing admi nistering the

p ar maceut i cal

38. A method of treating an infectious disease comprising administering the pharmaceutical

composition of claim 24.

39. The method of claim 38, wherein the infectious disease is a viral infection.

78



conposition of claim24. 39. The nmethod of claim 38,
wherein the infectious disease is a viral infection.
wQ 20002806/ 044457 PCT/ US2005/ 036674 40. The pel/ismoni36674

claim39, wherein the viral infection is caused by a
virus selected from the group consisting of human
i mmunodeficiency virus (HV), hepatitis B virus,

40. Tiep@Akihbll Sf Eainy B9 Uﬁhet’éiﬂﬁﬁ@m@ﬁﬁhﬂe@ﬂi@ﬂﬂsrcuﬁsedfwl”ﬁaﬂru'g-sélebﬂed from
| eukem a virus, and Epstein-Barr virus. 41. A nethod

the gmuptqoeaﬁﬁlrrggof&nm@ ingpunedeficierayopag SHIV 5 éﬁmtttis&wlrus hepatitis C
[

virost SR B o6l Bt DR TRA PR virus.
ost eopor 0Si s conprising adm nistering the

41. pmaetheteiitdatag a prormesitimanpetsat taiditi@dcondRising adptihistering the
conpr.i .oa) r ctln an enam none of formula G 1:

5 pharpacqgtica H&g\f’oﬂgoﬁ cemetpnwRs ONH2 10 G 1 with a

guani dine of fornula G2: G2 and

42, Anﬁ@ﬁéwéﬁ%aa}% 6%%&&8&5‘@01{1 igilo%\lga@ﬁggalp%ﬁa gafmﬂl‘aeéméhla

compsiioniof clam 2. gr oups are defined as in claimi, and
wherein: Rl, R4, R5 are each hydrogen, 15 R2 is

4. S FiseiBbilod 5 Usadosy ozeera o

a) reacting an enaminone of formula G-1:

\
N— RG
> O
R3 HN=< SO,NR’R8
0 NH,
10 G-1  with a guanidine of formula G-2: G-2

and I-methyl-2-pyrrolidinone to form a compound of formula I:

RG

O
S
R® /@/}#—R’f
N Z 0
“i)\“
R1)\/\R3
R4

I

wherein the R groups are defined as in claim 1, and wherein:
R!, R* R’ are each hydrogen,
15 R?is NR'R®; and

b) isolating the compound of formula 1.
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44. The net hod of claim43, wherein reacting the

enam none and the guanidine is conducted in the
w@e@somnas7 of a base. 45. The net hod of cl ai m 4BCT/US2005/036674

wherein the base is potassi um carbonate or potassium

hydroxi de. 5 46. The nethod of claim 43, wherein

reacti ng the enam none and the guani di ne further

44. ThOREih®EDT BR&hI43gwhereh reQITRAG RS eHaghifdnelihdltBe ghidtidine is conducted
reflux tenperature. 47. The method of claim43,

in thoessenics of Rdashe SO2R2 group is at position 4. 48. The
nmet hod of claim43, further conprising preparing the

i . ' .

15, PRERLABRRIS RN Mg P GO AR RTL DE Bl

hydroxidd- H pyr azol e- 1- car boxi m di ne. 49. The net hod of
claim43, further conprising pr epari ng the guani di ne

s B SR bR DTSR ) 08T
com@HikRE heti@-to QQemﬂ_&@tuf@?&Flﬂﬂo%Bo&'r@ﬂlﬁﬁ tdpeydt@eei n R3 is

an optionally substituted phenyl or optlonally

substituted thienyl group. 51. A nmethod conpri SI ng: a)
47. Thewetheg ohalaim4di Whereinghe therSRHRA graup:is agppsion 4.
2006/ 044457 PCT/ US2005/ 036674 N R6 HN ( R3 HN=~ O

48. ?fgme é %%3?@&%0@2{{&2@ rﬁi’@}%ﬁﬁ‘ﬁ% t?et, glflé?ﬁéﬁﬂé 3t frhula G-2 by

reacqmganmdmaeffd:)nuiee@eil ng the pyrimdine with
chl grosul fonic acid to forma sulfonyl chloride of

R°HN
@—-SOZNWRB

RG

G-3
with cyanamide or 1-H-pyrazole-1-carboximidine.

49, The method of claim 43, further comprising preparing the guanidine of formula G-2 by

reacting a halogenated sulfonamide of formula G4:

halogen

6
R G4
with guanidine.

50. The method of claim 43, wherein R is an optionally substituted phenyl or optionally
substituted thienyl group.

51. A method comprising:

a) reacting an enaminone of formula G-1:
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formula 3-3: RB NR6 MN41) HN ( SO02CI 5 3-3 c)

reacting the sulfonyl chloride of fornmula 3-3 with an
wa@anioa®44aavi ng the formula HNR7R8 to form a coPQDURINO®36674

formulal: R " O (URR RS NON' N RLR3 R4 I

wherein the R groups are defined as in claim1l1, and

wherein: 10 R, R4, R5 are each hydrogen, R2 is

WR7R8; and d) isolating the conpound of formula I.

52-—A net hod conprising: a) reacting an am R® of

ormula G 3: 81 WD 2006/ 044457 PCT/ US2005/ 038874 R5HN

NR7TR$ R6 G3 wth a hal ogenated q;(,ﬁ ““““ 3
0) N

ormula G5: N, halogen N R3 GSHNt <
o) NH,

f fornmula I:

G1  yitha guanidine derivative of formula 3-1:
and 1-methyl-2-pyrrolidinone to form a pyrimidine;
b) reacting the pyrimidine with chlorosulfonic acid to form a sulfonyl chloride of

formula 3-3:

¢) reacting the sulfonyl chloride of formula 3-3 with an amine having the formula

HNR'R® to form a compound of formula I:

o

wherein the R groups are defined as in claim 1, and wherein:
10 R!, R*, R’ are each hydrogen,
R?is NR'R®; and

d) isolating the compound of formula L.

52. A method comprising:

a) reacting an amine of formula G-3:
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R6 ThAR2 RAN/ O N' "NRLR3 R4 51 wherein the R
groups are defined as in claiml1l, and wherein: RI,
w@4gooRb148T € each hydrogen, R2 is NR7RB; and b)PCT/US2005/036674
i solating the conpound of formula I. 10 53. The net hod
of claim 52, wherein the hal ogen of the hal ogenated
pyrimdine is chlorine. 54. The nethod of claimb52,
whesgyn reacting the am ne and the hal ogenat ed
pyrim .@ @“'g@*t ed in a solvent selected from
t he groldp coHnsi of di oxane. 55. The nethod of
erein reacting the amne and the
hal ogenét ed pyrimdine is conducted in the presence
of an al cohol selected fromthe group consisting of 15
p-t ol uenesll foni c acid. 82 WD 2006/ 044457
gT US2005/ 036, g LJ g,'get hod of claim52, wherein
with g Fli‘?éedtRYémH nﬁé’ HPWHE-Nal ogenat ed pyri ni di ne
furtijer eQpguni ses heating to a tenperature of up to
abgut Yefl ux tenperature. 57. The nethod of claim 52,
whigrei by the SO02R2 group is at position 4. 58. The
nmet of claimb52, wherein R3 is an optionally
substj tuted phenyl or optionally 5 substituted
t hi enyl group. 59. A nmethod conprising: a) reacting a
hal qggnat ed sul fonani de of fornula G 4: hal ogen SO2R2
R6 with a pyrimdine of fornula G6: NHRS N N
to form a compound of formula I:

L]

wherein the R groups are defined as in claim 1, and wherein:
R!, R*, R’ are each hydrogen,
R? is NR'R®; and

b) isolating the compound of formula I.
53. The method of claim 52, wherein the halogen of the halogenated pyrimidine is chlorine.

54. The method of claim 52, wherein reacting the amine and the halogenated pyrimidine is

conducted in a solvent selected from the group consisting of dioxane.

55. The method of claim 52, wherein reacting the amine and the halogenated pyrimidine is
conducted in the presence of an alcohol selected from the group consisting of

p-toluenesulfonic acid.
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15

ly R3 1Q G6 to forma conmpound of formula l: R6 J

\1 SR RS ~NO 11 N '"NRLR3 R4 | wherein the R
w@e@apss4aT e defined as in claim1, and wherei nPCT/B32005/036674

R4, R5 are each hydrogen, 15 R2 is NR7RB; and b)

i solating the conpound of formula I. 83 WO

2006/ 044457 PCT/ US2005/ 036674 60. The method of claim

56. ‘Pl meihed e blairh 82 hahag@readtinghbe fiaine gad el siehhted priigédine
is bromine. 61. The nethod of claimb59, wherein

furthepequaprings hepsing e p igrapsreiuesef yne aheytsgllingieryperature.
sul fonam de is conducted in a solvent selected from
St fi. di n . : hod of
e N e SRR e
hal ogenated 5 sul fonam de further conprises addi ng
58. Blalingthot of tlabutdxwhieeing® is heptiwtatp gulstitutdphersdor optionally
rejn reacting the pyrimdine and t he hal ogenat ed
Subs@%’fefi&h‘z?m'lo@’éo?% conducted in the presence of
tris(di benzyli deneacet one)di pal | adi um(0) and
59. A.ndeth®d edmihrgnly| phosphi no) -1, 1' - bi napht hyl . 64. The
met hod of claim 59, wherein reacting the pyrimdine
and) rewding A hednasaeted Slﬂ@@mlﬁ%ma%‘rf‘t her conpri ses

heaki, to a tenperature of up to about reflux

t enper at 65. The nmethod of claim59, wherein the
t he SO2R p PS2Rt position 4. 66. The nmethod of
claimb5b9, )wHerein R3 is an optionally substituted

phenyl ops opt i &?_ 1y substituted thienyl group. 67. A
guani di ne of f la G 2:

with a pyrimidine of formula G-6:
N NHR®
e
.
R3
G-6
to form a compound of formula I:

R6

O
X
RS /ﬁ} :S:—Rz
N Z 0
”u/g“
R‘I/H/‘\RB
R4

I

wherein the R groups are defined as in claim 1, and wherein:
RI, R4, R’ are each hydrogen,
R?is NR'R®; and

b) isolating the compound of formula I.
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R6 HN HN= SO2NRRR8 NH2 15 G2 wherein the R groups

are defined as in claiml1l. 68 An amne of fornula
wW@G2®6/0REFN SO2NR7R$ R6 G- 3 wherein the R gr opQBUSZ085/036674

defined as in claiml1l. 84 WO 2006/ 044457

PCT/ US2005/ 036674 69. A hal ogenat ed sul fonani de of

formula G4: halogen (__SO2R2 R6 G4 wherein the R

60. ThoHRthodloF ctihi 39¢/ha®in the Ghidb#n df the Aflogénatdd fubfdyihmide is bromine.
chlorlde of formula 3-3: R3- INR6 N-- C HN / S()2CI
3-3 wherein the R groups, are defined as in claim
61. §ge method of claim 59, Wher%ln regctmg the pyrlmld?ne and the halo genated

sulfonamide is conducted in a solvent selected from the group consisting of dioxane.

62. The method of claim 59, wherein reacting the pyrimidine and the halogenated

5  sulfonamide further comprises adding sodium tert-butoxide.

63. The method of claim 59, wherein reacting the pyrimidine and the halogenated
sulfonamide is conducted in the presence of tris(dibenzylideneacetone)dipalladium(0) and

2,2’°-bis(diphenylphosphino)-1,1’-binaphthyl.

64. The method of claim 59, wherein reacting the pyrimidine and the halogenated

10 sulfonamide further comprises heating to a temperature of up to about reflux temperature.
65. The method of claim 59, wherein the the SO,R? group is at position 4.

66. The method of claim 59, wherein R® is an optionally substituted phenyl or optionally
substituted thieny!l group.

67. A guanidine of formula G-2:

RG
et}
HN=< SO,NR'R®
H
15 G-2

wherein the R groups are defined as in claim 1.

68. An amine of formula G-3:

RSHN
Q‘S(%_NR?R&

R6
G-3

wherein the R groups are defined as in claim 1.
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69. A halogenated sulfonamide of formula G-4:

halogen

6
R G-4
wherein the R groups are defined as in claim 1.

70. A sulfonyl chloride of formula 3-3:

wherein the R groups are defined as in claim 1.
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