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Rel ated Applications [0001] The application clains
w@eioanp41y9t o U. S. Provi sional Patent Appli catiPeI/NS2003/028590
60/ 409, 870, filed Septenber 10, 2003. Field of the
I nvention [0002] The invention relates to nethods of
treating various disorders associated with enhanced
activity of transformng gromh factor beta (TG 3).
More specifically, it _concerns derivatives of
pyrinidine and triazi ANBBEYORSORTEFH| in these
nmet hods. Background Art [0003] Transform ng growh
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6H9BR6H | RS BerSoftkBBupeFataily MSluB@ERNHI, alhibin, bone morphogenic
proliferative G\, . inmmune GN,_and crescentijc q_\l .. Ot her
Proseig and o let i 8Ibit g siestaner- abet en b Htep e Iy famy ke pgate
it Ar sidn@ingl Jaliwa$E Radih&MBafelyb AR eirie@sior{ 4faRsdRl i@ tegulate the
patients recelving cyclosporin, and H V-associ at ed .
cald prvie sentte) prolifrating s1sPUes of flate taeXiEreglblar matex prgieins that mediate
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Other renal conditions include diabetic nephropathy, renal interstitial fibrosis, renal fibrosis in

transplant patients receiving cyclosporin, and HIV-associated nephropathy. Collagen vascular
disorders include progressive systemic sclerosis, polymyositis, scleroderma, dermatomyositis,
eosinophilic fascitis, morphea, or those associated with the occurrence of Raynaud’s syndrome.
Lung fibroses resulting from excessive TGFP activity include adult respiratory distress

syndrome, COPD, idiopathic pulmonary fibrosis, and interstitial pulmonary fibrosis often



associ ated wi th aut oi mmune di sorders, such as systemc
| upus eryt hemat osus and scl erodernma, chem cal
we@ooaei1so or al |l ergi es. Anot her autoi nmune di SBCT®82003/028590
associated with fibroproliferative characteristics is
rheumatoid arthritis. [0005] Fibroproliferative
2000p0298400Ns can be associated with surgical eye
procedures. Such éﬁr ocedures include retinal
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ik \Brinfdife bRtz iMYringG-[ 3 activity. These conditions are,

nost prom nently, fibroproliferative diseases. [0008]

Th c_om? unds of the invention have been found to

are thus useful in treating
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and the pharmaceutically acceptable salts and prodrug forms thereof; wherein



nore 0, S, and/or Nwith a proviso that the optionally
substituted Ar is not N1 5R N H wherein RS is H,
wa@bkdéoglo24139 6C) , al kenyl (2-6C), al kynyl (2-6C), Pemus2003/028590
aromati c or heteroaromatic noiety containing 5-11
ring menbers; Xis NR, O or S; R is H alkyl
2(sho2BBYp40 al kenyl (2-8C), or alkynyl (2-8C); Z
represents N or CR4; each of R3 and R4 is
i ndepéFrpeEssentsaneptighally spbstityteskaspraticion grtiqnglly subgtihted heteroaromatic

nfRG) C(Bg’alhlﬁ% BHQ‘?BE %%HSXNlﬁrer}Pﬁld Kktté?éd‘r@rﬁétl&gnonety contains one or
substi tuen nis 0, 1, 3, 4 5. In one

m@dﬁmd@rN|thhmovxmmattth@omn@lyaﬁubstlamcbfé@ﬁ1n0t t hey
can be joined together to fguma 5 to 7 nenbered
non- aromati c, heteroaromat@®€, ON aromatic ring
containing 1 to 3 heteroatfons ere each heteroatom
can i ndependently be 09@31 In preferred
enbodi nents, Ar repres ts an opt iMnal |y substituted
aromatic or optionally substitut ddl het eroaromatic

moi elwereRIR’as Hj eﬂ@yl@-@C)’ lalkgnyTETBEY, AW (260), A afdmatic or
het er oar.omati ¢ noi, eﬁ% '?ntal ns one or more N, or R is
heferogagatic mpiegy-gontai)i ?1)0} “(‘%"“St‘i)bers’or al kynyl (2-80Q); or
Z regrieNRME olsor CR4; wherein R4 is H alkyl (1-10C),
al ken | or al k acyl (1-100),
aryl R *S@)?lké(wrgc) dkenyl ¢ XZ %;)a‘?’)ﬁllkynﬂ)‘)(gl‘g &) aryl, 0-aroyl,

NR- azygpregéﬁsgﬂ&ydlgryl NR-aroyl, or the hetero forns
of any he foregm ng, halo, OR NR2, SR, -SOR

0 NREIh of RESRR, 1 IndapRISHpboR: 3 DNRCEREE NRSEND,
-N n2- _ , SO2NR2, - CN,
RC%R sc@ﬁgde V\g y aht m'teﬁgiﬁ%su'bm and

- CF3, n each R is independently H or
al kyh 15(@-11 8) 4,0r Salherleempodiment rﬁm@m@@l@rﬁ a3 are adjadent; they can be

J&B d to e?lbe? écgfo lr gftg ?Wsreﬁ%b& Qro@}ﬁc %E{e OQEBTA tl&g}eﬁro&gtlc ring

CSRalOmgNIF?Q 3\lwhieroatoms Ritiess ddclolnetcabaugm Cérﬂ_mdﬂ@dqntly bsO, N, or S.
a[@;ol‘ir 'In areFerred emboc? r%:" /?r reprgsggttssé%gngtlong seu(rgstﬂgte%R%r ﬁaﬁc or

Ors are S
optidadly &tb;stmnted detetvalidthatis moetheqparaitdng $-9 ring kr)ﬁhlbéfls ~v@€)ein sa1d

RGOl or oGy ot y1 | ot oyl
NR- aRrY Is,H, MRy 8{1k§)aaliényl (SRBGY @‘}dlkynplr(ztsh]a; dretero 3

Z represents N or CR*; wherein

R*is H, alkyl (1-10C), alkenyl (2-10C), or alkynyl (2-10C), acyl (1-10C), aryl, alkylaryl,
aroyl, O-aryl, O-alkylaryl, O-aroyl, NR-aryl, NR-alkylaryl, NR-aroyl, or the hetero forms of any
of the foregoing, halo, OR, NR3, SR, -SOR, -NRSOR, -NRSO;R, -SO2R, -OCOR, -NRCOR,
-NRCONR3, -NRCOOR, -OCONRj3, -COOR, -SO3R, -CONR3, -SO;NR3, -CN, -CF3, or -NO»,
wherein each R is independently H or alkyl (1-10C) or a halo or heteroatom—coﬁtaining form of.
said alkyl, each of which may optionally be substituted. Preferably R* is H, alkyl (1-10C), OR,
SR or NR; wherein R is H or alkyl (1-10C) or is O-aryl; or

R? is defined in the same manner as R* and preferred forms are similar, but R? is

independently embodied; or
each R? is independently alkyl (1-8C), alkenyl (2-8C), alkynyl (2-8C), acyl (1-8C), aryl,
alkylaryl, aroyl, O-aryl, O-alkylaryl, O-aroyl, NR-aryl, NR-alkylaryl, NR-aroyl, or the hetero
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of any of the foregoing, halo, OR NR2, SR, -SOR
wo hRSOR159 NRSO2R, - NRSO2R2, -SO2R, -000R, - CSBGRUS2003/028590
- NRCOR, - NRCONR2, -NRCOOR, -OCONR2, -COOR, -SO03R,
- CONR2, SO02NR2, -CN, -CF3, or -NO2, wherein each Ris
2isnatepesndent |y H or | ower al kyl (1 4C) Pr efer abI y R2
i s halo, alkty 16C? OR, SR or erein
forgwer anyl afyie foregoingsyhalorOReNBe: e%l%r%cm,yNﬁép& NRSQRR, QURSOR,
%2% -OEOROlosBIR, NRAGHRANRSWNGL,| INP@Q‘@@RO @ddmzar@m@fu BOsR,

het er oaromatic noi ety repr esent ed by Ar include
%@Nﬁtlz, SO:NRAGEN, aﬂPk,eqnyNOQ 2~Pm@) each Ridy indppepdentlg &) or lawenalkyl
2, a Yy
%;%)rl g&fera%k is @lgﬁ@ arbgf éR Rﬁ?ﬁé?{;f&rem% i@h—t&énj 8% alkyl
(hé@)enwrémfwmbbffhamyr of the for egoi ng, halo, OR NR2,
- S@S -NRSOR, - NRSO2R, -S02R, -000R, - NRCOR,
- NRCOOR, - OCONR2, -COOR, -SO03R, -CONRZ2,
B[DZN:\’Z“ he ofibdnal subsBitueatschhalie arbioRjc asthetemiaronmasic moi%t}" ®presented by Ar

RO AROLY, iRl ga TOGH o™ o st G IOSHAE Sotapy rov

dﬂl‘ﬂyl&l Okalkyairyl, O-drO, 1R -akyl, R vatkyddryl, MR3ara@l oy the lﬁ{ekefmpths of any of the

ety bileriot. Wiy RSP, EEPR AP B St P aragr

-NHdONRQn-NRCil(bISLOC@NK2§~Cm saxmreom{z -BOgER,, -CN, -CF;, and/or
substituents .i.s simnml i

to cited wth regard .
N% Y’h‘ée‘BF?%V'%‘{ﬁB‘é‘ldF‘?‘f}’elﬂpgl eI (46). reisaq supptents include
alkN OR, NRY, O-21kglah® afi Nﬁ‘-‘dll@ﬂar&p phar maceutl cal
conposli tions containi ng one ounds of

f BI040 dn genprabpany lkyly alkenyd. kg s hrr wh&relép@m"@dgw pubstituent

nfaly 1@51996tf69a1fﬂfe'§§bstﬁd?&f lﬁpjddltﬁﬁal %%s'tlfﬁ@ntb Nkt GO bBthaRddubstituents
to meth treatlng ropro i ferative conditions

ispdmay te ﬂ@gferem@érm@uﬁwd @rﬂae PRy SHhstipars themaevesof
Cgfﬂrl?q 14 %Vent“ﬂ% AIBY &cteo étpa%gdeut}_ﬁﬁc B8RS nRining one or
formul a ? 1

are useful 1n treating conditions whic
marecomvandsatf &rmalad L by tmxewmanaowttoyllso#CCMtssalts or prodrug forms

thg%&gl a@t éegﬁi i rtc’) ﬁ:@g@s}/ A nFtﬂ%%gopTgﬂ:fgraﬁsé +0Y1%hté1§nss L(l_)sing these

I'ncl’u erel 'S stinmu
cd)mmunar@mqomppmmm i n enhanced anount or wherein
TGF(3 latent protein is undesirably activated or

t wh in TGP
R Ml L O “wherei n t he' TGFP protei n

s8] dinbasropmings crfd‘omglla ﬂo; arsalis¢ful ip treatingcamditiong|vehich are
cfgagééé%rﬁe% H%é%g%%‘g %fltﬂ/]l?[ffqgnlag%ogé ‘Sc%%%gtenz-ga lﬁg &ﬁat“ceedl "IL(EII% activity”
inchele ¢hase Whacmfmtsymheﬂhss smhuliﬁﬂ:étsthatsT@Fﬁjie presaty Ilryenhanced amount

or, \f&k@ Tr(]ﬁ%qét?%t%{cgel{l oA un? sprgsg' gﬁiw%/e% Va:gli'ld' rH'Aﬁ%dJ tlveelr(ﬁL Bnprotem or
whelei3TGF [l febép2ors ara Iﬁﬂre’gfﬁﬁt[ed 3r akervit the BGFojrttein shewbeman@ﬂ binding
tg (be?ls ]2)? gjtr'aXelhB? matnx in the locatlgne gfatgedlls(glgm]“hug 1}1 Qﬁhe?czgse, “enhanced
activity” refers to any condition wherein the effectiveness of TGFf is undesirably high,
regardless of the cause.

[0014] As used herein, “TGFf” refers to the superfamily which includes TGFB1, TGFB2,
and TGFp3 as well as other members of the family known or which became known in the art

such as inhibin, bone morphogenic protein, and the like. One or more of these family members



such as inhi bin, bone norphogenic protein, and the

like. One or nore of these famly nenbers 4 WO
wQe@4/02a4459 PCT/ US2003/ 028590 219002029440 nRGT/082003/028590

el evated in the conditions which the conmpounds of the

invention are designed to aneliorate or prevent. The
219pozanvedoon Conpounds [ 0015] The conpounds useful in the

invention are derjvatives of pyrimdine or triazjine
may Be slevaterinibgreadiveys whighthe corapruadsef thyigyentign are designed to
amOlidras BPaidag to the 2- and 4-positions of

pyrimdine. In general, a pyrimdine nucleus is
preferred, although triazine nucleus is also within

t he BERORGertion Compbahgent i on as il lustrated bel ow

Fur t her non-int?rferl substltuents may al so

i O 3la dée compprpgs be Wyt areaiemvﬂswe% Qﬁpdrlfn&merfg triazine
c&HQﬁi’hg Bﬁﬁﬂﬁtorg'sﬁbsﬂtu%h’t@ at oEi‘ﬁ@ﬁ‘st co\ﬂ'@é;}%ﬁdlh MR8 21 4@ 4-positions of

abi | i e conpoun formula (1) to inhibit
pmcr(dgleaém gafieEa) acmram%ﬁ Wl@ﬂgﬂs |prﬁf%rtqd althqugh tripgjge nucleus is also
\&;f‘tﬂﬁlstflé §c‘d?ﬂ6f tﬁ@iﬁvé}{tfoﬁ fas flln?cra%gfeﬁﬁv qfurﬂlE}fHomlﬁthEhngl%ngstlﬁﬁnts may

| ong as e compound of forrmula (1) retains the
algpbe Inclpdeds | nhibit TGF[3 activity, the substltuent
b d $1

\r']\'Ldrﬂg(IS]n Q\S%h&ﬁt&gé;drln QUq D mlté?féﬂbg%ﬁ)gtfltﬁ ﬂt Q ‘a C?uésQ %}K/Jﬁ v)\;lfl\?h SR the

abitityl af thee compairghaf- f@thmlar(l) tObnlahlcEQBB @ﬁmltm qaslifatoyplylintect. Thus, the
I e ]} + .

R ciak s R
thesabhing tpl inhibly TGE ﬂ exty\hty, nby substiteert y\hldabdng/lhsmﬁeﬂ ap i‘mnmttyfermg 7

3 I ypl Y the. alkyl alken
ah@lfz]?/ % ﬁlyffd%er I?Eet tegl}] talk o oélgllgeémyll d E% r(yél Ex ‘ujie stralg cham
beantKad-chaih liadiyriclio mo&b%}aﬂyiu))stltﬁérnst ecmdihm g bhlg ﬁmm@ they are

B8 el instih e R T dooRin By et

25p|r<5ﬁehy?1[ 3-puRfli zﬁﬁdhcbhlte MeyicalBOike alkyl, L}kEn)Q ,anCSale/n)JNsubstltuents
roat o I nati ons thereof mn’

C%%‘R 30c Gled o 78 6%'613@& ot ALk yEM o TRsFbp fhey %Peiﬂim 1-6C (alkyl) or

2Qng9m&@ﬂ%ﬁﬂk%ﬂ® definitions of alkyl, alkenyl
and heteroacyl includes the rela

P AOLFD 1A kb e reraaNelpiab et g R st g efined but may
c@ggh 41300 ag or 1€ fiételdStoms IBF &iﬁ%aﬁo%g@&y\bltfgﬁ HdBackbOR28didue.

Aronatic” m)lety or ary m)lety refers to a

mifi9a %y Asiuseddterginsaey!’benegmpasees thsi defipitiony efialleyd, alitgaylyalkypl, and
h&%?{}};grléludem& 1Hed ﬁk@&ﬂoﬁns 8RR WRlcR" are Jogplg@fb%%%l'ngnal residue

bl cyc |c ring systems containing one or nore
theughrasatbonyl gsaipect ed fromO, S and N. The inclusion of

V\mo?&]t ngcﬁ'ﬁa‘?@“’ Hm%f gf’%qﬁ%?&e%fto ?m%ﬁ!i@}‘é‘ﬁce& thdcB Ry 8% moiety

nenbere
seharphdny! drataphitbds dwmrcpacorseysi’ eln@relfens:tQM@OpWIC@yfused bicyclic ring

)F)sgeggsucoﬂ%lniqé Orlllg %l ¥1ofe I]ké?err%gon%z ds%égtgé %rpm %geﬁtzl\l(f):c’ﬁfegﬁéﬁ}ls‘lon ofa
héthioetoy perrhitiy mblpsnplyofbinyxlnbered rings as well as 6-membered rings. Thus, typical
aromatic/heteroaromatic systems include pyridyl, pyrimidyl, indolyl, benzimidazolyl,
benzotriazolyl, isoquinolyl, quinolyl, benzothiazolyl, benzofuranyl, thienyl, furyl, pyrrolyl,
thiazolyl, oxazolyl, imidazolyl and the like. Because tautomers are theoretically possible,
phthalimido is also considered aromatic, and phthalimido-substituted alkyl and phthalimido-

substituted alkoxy are preferred embodiments of R* and R*. Any monocyclic or fused ring

5



t hi azol yl, oxazolyl, imdazolyl and the |ike. Because

tautoners are theoretically possible, phthalimdo is
wa@bkea/neassi dered aromatic, and pht hal i m do- subB¢T/U82088/028590

al kyl and phthal i m do- substituted al koxy are

preferred enbodi nents of R3 and R4. Any nonocyclic or

2faoerdaqni ng 5 WO 2004/ 024159 PCT/ US2003/ 028590

219002029440 bi cyclic system which has the

bispielicarystern ivaushchas e chprasteristies efyarqrpaticity ingters of plegtrqryhistribution

tﬂbucg%[)utqw dif Systeii® Hﬁfﬂl@éﬁ mtﬂh? déﬂnrﬁbns WShRAMY, ?he g lsYA&RS contain

his definition. Typically, the ring systens
SCldmngmf:mbsrqtgms. ng menber atons. [0021] Similarly,

aﬂfé% Pgltsﬁlgaéwa%la ﬁ’ Gh& al{e)[ér@alm%(ﬁéﬁl” rGEEh al:o(ﬂ'ra‘af: QMété}oaromatlc

syst ens are cou
spstentshverichr ars colpdedth amﬂgeh residua thvoughalvarbop Chenmlmlhdmgg substituted or

uﬁslﬁga{tutgclij &gra%d or HH&H@%&& tc&ﬂx?r} %/hs?%%t%@a{lg%f ? F8§C’or tgF h%tﬁré) forms

unsa rbon charns
tireedo€ r Bhefsecarbon dhaimk el alsd inebide @ aarbanyl gloap,rtBusmaakirgg tham able to

b t,h Ki th ble t
b e BeiSer tam F R BeTor hateroacyl ol oty.
[ (®22] In pengahanghlkyl kel kkynyladdyE oy hryl gloly conkaineddiyh substituent
or . ar al n uen
iy ene Ry e R e difod el usS! T S o Bfegubsituents

isldigilarad those etitddRadEregdidd 8 thé praarg subsﬁtlﬁhtﬁtﬂeﬂfselt/@. TGS &here an

RN DA CN A, T

rEnARRg ﬁlbstﬁﬂed@lls%éd@é'embbmhfén@|fdi‘)ﬂ4 whabe tﬁ@ﬁﬁa‘ké‘ﬁdhkﬂno@ﬁsense and
substituted by the renmining substituents |iste

as
whatsdhis Aessmet 'frts%ernme e size lipgfof alkules s¢ g grriatkyl S@étﬁgféd by alkyl or by

aﬁ(@ﬁiyl W@hﬁirsﬁnﬁlp'eﬁteﬁi@ﬁé uP%r llHﬂQﬁ Eﬂb&?atbrh@ for 'tl?e@e nl:lhlgﬂdﬁmé?ﬁs However,
er se; e.g. substituted by k

amyk%nhgntu%m irvb ity albsmron kA b e o g Sppre ofthe
f'Iq’iE hﬁ%ﬁmﬁ%nﬁgﬁ&ﬁnpo‘iﬁ Y@ﬁeﬁne@b#ﬁ)ﬂrmula (1) and Ithc? nature of

|tute , am no and ['1ke wo
tlmubsﬁmleutseﬁlew lmppﬁartt Aelogg @fﬁbe tn‘bstuth@nts dowad mt¢réame wrrh the stated

E&%F&%{%ohﬂ%gaﬂg@&&&g} compounds are defined by

€ nature of the substituents is
| §0023) m‘{mrmtarftrngsubsm@pnaﬂtbh@e@bjoBf |Pt31aeth§ imbdudagut are not limited

i Lht t
bl B et Moo ¥R o SORT SR SEOK MR kB on,
-ERﬁOd)ReeD@@NRZ, "RR®, aPEORASO,RINRSAOR, NRSD,R;-SOpRy-CONR,, SO;NR,,

“|§;3'm t ed al kxln&%e%w)kywl (PNOm ’éubstituents.

R3mm,n aisR(B@,H ' IDEeRed GRRRIMANRIGRR® MASCRR: H; a&]@m-loC) ora
hgﬁew‘onk—c_pnmmg fom\l@er%ﬂ%@eac e%ggf{&,l su %ﬁ@tﬂ?&f Ego%ggfl)l' %/]-Jé)oa{kyl; alkoxy
(ﬁﬁg}é gd:)ﬂzblﬁlﬂb Safrylo£33 a;’s}ﬂﬂlgﬁ%z ecﬁdlgﬂwl’fkﬁedlrkheffﬁfgﬁihb @h phthalimido

e odal nen or ar e al Ky - or a

SHuPAnd a%kafﬁ%welé‘mnﬁge fIgFiRirehen f’é%\%f(rB ?f?c d)&ﬁ%wqrylkyl alkoxy,
afdRAS, ket @bly h8RP el hd defindd Kekdin Alokidbs flddré QK ro, blenfdahd iodo.

acyl am do, aryl oxy, ~arylal kyl oxy, especi al l y wher ei n
Flugeo andyehloge ygiprafaTed: pht hal i i do group, and al kyl or

lam()IZ@f if’ﬁ(fen@ﬁ‘f&rl@' is ﬁ&flﬁwr%ﬁ(yﬁm B OhblR2y | ncl ude
ower a
[0025] Prefgrably Aris optlonally substituted phenyl, 2-, 3- or 4-pyridyl, indolyl, 2- or

4-pyrimidyl, pyridazinyl, benzotriazol or benzimidazolyl. More preferably Ar is phenyl,
pyridyl, or pyrimidyl. Each of these embodiments may optionally be substituted with a group
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and hal o, preferably halo. Halo, as defined herein

i ncl udes fluoro, chloro, bronmo and iodo. Fluoro and
wa@bdéoanotiay e preferred. [0024] Preferably, R iBCFUS2003/028590

| ower al kyl (1-4C), nore preferably H [0025]

Preferably Ar is optionally substituted phenyl, 2-, 3-

2097002029390 | dyI indolyl, 2- or 4-pyrimdyl,

pyridazin benzotri azol or_ benzi mi dazol yl. Nore

sHifersetiyh |aii<ew' ligynyh @ O-aryh {-pligylpryl, -argyly NR: raayh N-abigdaqyl, NR-

28dyl,IHARSORENRY csmo@Rmmm | RO -CHORE -GORRS, lahd/bESO,NR,, wherein

VVI th a WO 2004/ 024159 PCT/ US2003/ 028590
oBamssnHior aky I 80, andlok BTN, -aT kghor NG MKy, alkenyL,

a@&ﬁfllyénd aSh %%Xﬁﬁffl’ﬂe’se fia Fgﬁ@ﬂxlrtherwaiéﬁ’hﬁéd b)hhlﬁil%h%ll@&lﬂﬁnts However,

an@g@@allymmwda\mw S02NR2, wherein each R is

i ndependently H or al kyl (1- , and/or by -CN, -CF3,
and/ or NO2. Al kyl, al kenyl alKynyl and aryl portions
of these may be further supstitfited by simlar
substituents. However, al I)R’substituted Ar
isnot NRs N H wherdin R5is W alkyl (1-6C),

al kenyl (2-6C), al kynyl (2-6C), amaromatic or

het enbaeRretis B, 4IRY1E16CY,QlKeay1M2-60), 2tk AylN(2-8Q), 1R AR aSic or
wherein said heteroarormtl Cc noiety contajns one or
heisFQarqmatie moighy pQsfaingne Tk ing Wffgwewhegelfusaﬁ{mtea%romitﬁémww
cdntaid o RSdré OB, Mki/ok e ThRY, fwhel Ar isst-pyeidy R theEBP6-position of the
substituent. [0026] Preferred substituents on Ar
pyridylitrot arNUR subst®eRl . al kynyl, halo, OR SR NR2

mﬁrz@' Prffolrsd Jﬂbﬁftuéi\'tskciﬁl Ar(lﬂ,cl&@)alkﬁrm(eeyl ak VRIELIBO0R, SR, NR;
amno |nCU|ng yamno IS

"éh?b%lt Rt'fulrl etiallsyl (s aﬁlﬁ@har&ih@'@r’ i’ﬂlyla"%anﬁtlcatlwdaflﬁcﬁl@lammo which
r P |

gl PSR P S G i
sgbﬂugtemtm@ﬂsslf rlvayuhsntutﬁp;smalalrlyaif hgsp a!hﬁse'tuetpamay pequgy alf available
pg)ﬁﬁorgs a)ﬁgne 60 rgfe%hy 10% B%ltp(%n 'n%??s %ref&abgpcgnﬁ%gt{eeﬂogﬁlgg y
i mMZGbI iAny of M@%yldmpetms,edclumng thosrdepicted jn ﬁ)ﬂp@la |( b)lengpctaHye the
p\’llj'\xgneyrl1 ﬁ'nlone V\ﬁsl ?ntaI eﬁg som résgt 8 s&oﬁggénﬁghxgwhen l?a oga IPler form a 5-7

. Mﬂamd}caﬂbbc,ychc ohl&tceomyc:dullphata:l rmgh zSimrbrryL R@maﬁbdﬁﬂ)ﬂldgbﬂ o R> to
g %—7 GF@)G g% g e?eo lc in a 5- 7 menber ed
Ry Blembersd T f’@'ch%%lf C ﬁyfhg’ g[ 0028] The conpounds
ofjod28] ﬁﬂllﬂe @opundByf foandal P niag e BﬁpphEkEmftﬁH forlof theieipharmaceutically
arp)%gfr aﬁ agall%lplg gz&s cﬁ*ﬁr&,}glt%ofggc}rg@?(g%g as?l Elrochloric, sulfuric,
hdbRE&IM, OF pitaspifdicfabidi o salts of organic acids such as acetlc, tartaric, succinic,

benzoic, salicylic, and the like. If a carboxyl moiety is present on the compound of formula (1),

the compound may also be supplied as a salt with a pharmaceutically acceptable cation.

[0029] The compounds of formula (l)'may also be supplied in the form of a “prodrug”
which is designed to release the compound of formula (1) when administered to a subject.
Prodrug formed designs are well known in the art, and depend on the substituents contained in
the compound of formula (1). For example, a substituent containing sulfhydryl could be

coupled to a carrier which renders the compound biologically inactive until removed by



hydr obrom c, or phosphoric acid or salts of organic

acids such as acetic, tartaric, succinic, benzoic,
wgeaduoydise, and the like. If a carboxyl noietyPCBHUS2003/028590

present on the compound of formula (1), the conpound

may al so be supplied as a salt with a pharmaceutically
2wmzemwbl e cation. [0029] The conpounds of for mJI a (1)

al so be supplied in the formof a "prodrug

enioga@élﬁ grrEnct 8 ?% [eSa{BRIC. Y ENBYIIRS (RIBRIC P aﬂ)é?'ﬁﬁlfahremor o bcation n
th¥h@pje@dm ni stered to a subject. Prodrug formned

deS| ns are well known in the art, and depend on the

sU930} du thstexens dat atyd ghej SHbSUGWétS@é%@HH&IW"PW%HP@GNCFS as
§eh.-indeld, 6 AdsHH ST @ D inc RAOLIR b Al ebridite MR tHdreof, both
Sc ul%l ebe Qg‘%"?p uto a carurle(g?1 \(I:VI‘]I ch rtenders tc reol, bot
ag tsalotsd mreblsomgg andimixpurenefchése stexgnispmericdmmsed by 7 WO

2004/ 024159 PCT/ US2003/ 028590 219002029440 endogenous
enzynmes or, for exanpl e, by enzynes targeted to a

part 0 on in the subject.
q A Rurb e oY RMELd ll'c‘)ﬁfes ﬁﬁy bQEmblBﬁ:dStH B%hée‘%ﬁ@@ Cf%(mds of the
for a (1) contain chiral tenters; sone,

inysntiqnn dn eeneppbibryInayfbersynthesized ¢sing rqq@t!qna knagyn in the art. Ori useful
n‘?étt}%rde& ect:(? r\*’lﬁ’l rg%rrd.'ﬁ) Jxﬁb%ﬁﬁ]% m«t,lhconﬁ?n dlﬁ‘@é ﬁ:‘b?&%ﬂons (which also,

stereo rs and m xtures O t hese stereol soneric
of epunss, C@)hqthhdargiysedﬁ) therorespoading earb@ytipatidsdys rédyodip the amines) is
r e
sﬂ(ﬁﬂp‘ﬁ rea% lor§ y(ﬁl%liﬂ?tl %)8&19 :ﬂ%l\'tj)gln {’Flﬂ}(;s nspl?eln?eqplll‘aéfag?dt iff Eﬁgr%’lgg As
1rbbcage¢nmhms amemtlvmammchqsmsnﬂcnmmta wherdie tlarpwrlmﬁhee ring is
\Aﬁef u ed 1an>t§lalmr11e%htl ? age 1§ l!I]BX {5%15{&1%2%% &A}l 'Hg nJﬁlotg SI}E% f1[?’ustrat1ve
nethodsthe pgrdmidoe ring mlsr@lng/mted 11’( the t}hﬁhemo Bﬂfheslp,()‘ﬂﬂllm in the compound

' ' d is. sh
A aLaept Gn BhSlEH 2 GOmaBR L B R reSierbine g MY scheme.
illustrated in Exanple 4. As indicated, in this and

al ternative approaches, an Schtmeidedi ate wherein the
pyri mdine ring is halogenated igobtained; the cl

Nedeg s then displaced by anar amne. In thi ﬁc
fII‘SD; Iustratlvq met hod, the PyrNHi 8ine ring is l
9gReraigd 11 Tje,syaypetic SHBRIETestlting In g NJ\©
conpoun fornmed in reactions 1abe| ed Corrpounds 1,
2, and 3 were nade according to this sthenme. Schene 1

O Cl,| NC=CN NCCN NC | NH F NC N F MS SMe Me2N
NEZI\? Me2N N b~ OC IN NCNHFNCNFaHN

AN
o cl |
™
HN
NG " ONHF NC N F a NG
P P2 SN F
MeS” N MeS” N |
: R™N
R = SMe, NMe,

[0032] In reaction Scheme 2, which was used to prepare most of the illustrative compounds
shown below, the pyrimidine ring is obtained by cyclizing an amido moiety and, again, a halo
group on the pyrimidine ring is displaced by an aryl amide to obtain the compounds of the

invention in step b. Further substitution on the resulting invention compound can then also be



NC MeS NMS NI NF RNR=SM, Nw2 [0032] In

reacti on Schene 2, which was used to prepare nost of
Wo be4iokd1est r ati ve conpounds shown bel ow, the PCT/US2003/028590

pyrimdine ring is obtained by cyclizing an am do

noi ety and, again, a halo group on the pyrimdine
219002929449 di spl aced by an aryl am de to obtain the

C nds of .th i nvention Furt her
PRI A IcB AOE AN SBEF B Ky i B fp ks 18al: 18, 19,
2126 124¢ 67153, 81,00 B00AARIEH LB Relle WSEPOsEPr@&PRBording to this general

219002029440 perforned as shown i n subsequent steps
sgemep2  and b3. Compounds 9, 10, 12, 15, 17, 18, 19,

21-26, 31-40, 57, 58, 61, 64, 65, 67 and 69-73 in

Table | were prepared accorsthege0 this genera

schene. Scheme 2 OHC F F NH MeO FI\/EONF CNNIé?

I TENN C C CegCinnb HN\IN{\IO INN

a8 (ONF b HON b* MeO I\EKNI | ~ \Wﬁ F
N Pht hiN—N | @ N S Reaetion >y
Schghes 3 and 4, own beI ow, prow de ernative /K©
roufles to the per'm di ne nucl eus, and further
substitution thereof. Conpound 14 was pFepar ed
according to the general procedure outlined in sche
3 and conpounds 7 and 11 were prepared according to
the general procedure outlined in schene 4.

] | |
HNTS HNTS HNS N

' 3 2 1
[O\K\IN F b jo\fj\lN F b Ho\(klN F b MeO\(klN F
NHz\N/K(> PhthN \N/‘\© \N)\© \N)\(>
Cl

Cl Cl Cl

Cl

[0033] Reaction Schemes 3 and 4, shown below, provide alternative routes to the pyrimidine
nucleus, and further substitution thereof. Compound 14 was prepared according to the general
procedure outlined in scheme 3 and compounds 7 and 11 were prepared according to the general

procedure outlined in scheme 4.

Scheme 3
F NH
Z N F Z>N F Z>N F
NHZ NS ' N\ l "\ I
— ™ HO N — " Cl N MeQO N
Cl
Cl Cl Cl
Scheme 4
OH OH

AcHN



Scheme 3 OHC GO FNHNFNFNF NH2HONI I C N

Il I MONI 15 C C C C Scheme 4 OHOH F NH/ N
Wo-2004624188H2 H2ZN ~N | AcHN N C C C 9 WO 2008 DR4069028590

PCT/ US2003/ 028590 219002029440 Schene 5 N~ N\ N~ MO

I / RHNIT / HNO O- 0O HNO 0-1< O HNO O0-1< N MO (
2190002944, Me, N O NH2 \- OV RHN/ .TFAr"'0 O NH2 N

. TFA [0034] This schene vvas general ly used to

syntheS|ze conpounds 61, 571 and 72 in Table

1N Schene 6 Ny
E«) Y@J R””YEQ
O HN__O
hig

N
MeO I/ R =H, Me, N
[ N
0] NH OMe
2 AN RHN |/
TFA o
O NH,
}L-.,’\/N\)
TFA

[0034] This scheme was generally used to synthesize compounds 61, 64, 69, 71 and 72 in
Table 1.

N N

® »

HN_ O HN_ O
1K K
0 o)

o
| N\ 1L,_I’\/N\/l
Z
RO
NH, NFmoc (\ NFmoc
TFA /1‘7., /gs,\/N

\.

[0035] This scheme was generally used to synthesize compounds 18, 37, 38, 39, 67 and 73
in Table 1.
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NN HOI / ROI / 0"1< HNOO<HNOO"1I< HNO rR
M, O M -Ow V-NJ RO NH2 NFnoc (NFnoc TFA N N, )

W@ 0@352413hi s schene was general ly used to synt Pe€BUEB®03/028590
conmpounds 18, 37, 38, 39, 67 and 73 in Table 1. 10 WO
2004/ 024159 PCT/ US2003/ 028590 219002029440 Scheme 7
200202980 Y..: NC OH2MON NHN C ~/ / IANF N

CC F 0O H/ NHO/ NHN\ HN Ol N%Il;Z~ ~ N
taCl I N G F I Scheme 7
(0]
MeO Z N 0
Cl |

o HNT MeO” > N
% SN - |
| HNT N
= Cl

A i
N IN HO N |N
] AN PN
N/ N/ Cl
F F

[0036] This scheme can be generally used to make methoxy pyrimidines. For example this
scheme was and could be generally used to synthesize compounds 61, 64, 69. 71, 72, 74 - 81, 83
-106, 109, 111 and 112, in Table 1.

Scheme 8

(0}
/4/12 1) LDA L /I\E‘LNH
Ve P> Cl
0 2) @ N
)\\O/\ CI\dLNHz )D/
H F
F

1



F | [00361 This schene can be generally used to make

met hoxy pyrim di nes. For exanple this schene was and
wa@ouka24169 general | y used to synthesi ze conpounBeT/6$2003/028590

64, 69. 71, 72, 74 - 81, 83 - 106, 109, 111 and 112,

in Table 1. Schene 8 O 0 1) LDANH O-2) O NHI N, F
218p02029#40\\ O~ CI NH2 | / 11 WD 2004/ 024159

PCT/ US2003/ 028590 219002029440 o SOC12 I N NH Cl

cat DMVF N\ FFCI OS@G\\zN "N|F of Pd(OAC)2 N |
+ --0 N B ImeN~ 94C Cl
OO0 N, ON HO @,q)ca%r\DMHNNF Ny

F
cl
~ RS
> (0] N
/l\f\,N 1 Q Pd(OAC), ©
N + o SN BINAP HN
I P> o N F
H,N Cs,CO4 |
Cl Dioxane N
90°C
cl
0
N ‘NaOH(aq) HNT NP
/l\fkN MeOH I\N F
N/
cl
AN i
SN N N
= - H I Z
> HN
col/ [>—NH2
SN OF
L
N
Cl o]

[0037] This scheme can be generally used to make isopropyl pyrimidines. This scheme was

generally used to synthesize compounds 113, 115, 116, 121, 124 - 129, and 139 in Table 1.

12



N\VIVCA d O~ OHOI NDW H:ON HN CDI/ D NH2 HN

NF( NF NN C C [0037] This schene can be
w@eonanadiby used to make isopropyl pyrim di nes.pdhius2003/028590

scheme was generally used to synthesize conpounds

113, 115, 116, 121, 124 - 129, and 139 in Table 1. 12
2000200904/ 024159 PCT/ US2003/ 028590 219002029440 Schene

9 H3CO2C N H2C N C H HN N I ~NC Cd ~C N N

FFI F &HI1 O- N HNN eI .[0038] This schene

can be generally used toHm yc! opropyl pgei glnes.

For exarrple(ZI it was used to thesi ze conpa

117-119 and 130-13 \ Tabl e 1 13

2004/ 0241 B CT/ U §2663f028 9 O |
A J

NH

NN
N
F
9
[0038] This scheme can be generally used to make cyclopropyl pyrimidines. For example, it

was used to synthesize compounds 117-119, 122, and 130-134 in Table 1.
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219002029440 Schenme 10 0 ci  MSCI KCN NaOH C ?0 MeCH p
Pyridine off Pyridine Q EtOH4/ H20 \\ H2ZO2 ODCM O o
wO0@40xEsD N HO cat DVF c| O ON H2N I O Clpdiyukidds/28590
NH SOCI2 | L NCS2COB HNN Cd N cl Pd(OAc)2 2)0~ |
cat DMF BINAP ~N H F F di oxane N Cl

NHFa C NH F
2jo00d0aH40 McOHMater R, NH OH O N R-NH2/ THE O N HN |
f I HN N TEA PyBop,DI\/F\NN>CI N~a ' C | F3F

[0039] This scheme can be el y used to make
cycl obutyl pyrimdines. For exanpl & was used to

nt =35| yA onpounds 6- 138 i\ Tagf € 1. he 1
? KOACH3 QH (eOR 8 ° ok

OoH Pyridne @ EtOH/H,0 \\ H0;
OOC O=?=O N

O DCM Pyridine o
HO catDMF ¢l \

~o

0 /N
I \O

(o]
1) LDA D\(\LNH soc, SN CSzCOs
| N? C' “Pd(0ACZ
2) 3\ —~ ig ¢! catDMF BNAD. SN
H 0 F

dioxane

NaOH
MeOH/water

“NH '

|N R=NHy/ THF

OH

HN )I\)
D\EA\ TEA, PyBop, DMFB\(A\
I \N =

[0039] This scheme can be generally used to make cyclobuty! pyrimidines. For example, it
was used to synthesize compounds 136-138 in Table 1.

Scheme 11

H3CO,C
o D
l/COZCH;;

ﬁﬁ@ ﬁﬁgﬂ Q@r
HOzch Hacmocj/\)

\ \

Ty Uiy

[0040] This scheme was generally used to synthesize compound 135 in Table 1
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NN N~1T NC I N NO FFF H®2C\ ,N H3CHNOC \

N HNi HNNNN, C I NNI ~NI ~C F F [0040]
wdhiog/osabenre was general ly used to synt hesi ze pONPS20051028590

135 in Table 1. 14 WD 2004/ 024159 PCT/ US2003/ 028590
219002029440 Scherme 12 02N H2N N H3COCHN CI HN \ N HN
2190638p944p~ H3CO | L N _ H3COIl N H3CONHICOI L NCI N

Cl NaC NI j O F F F F_[0041]. This scheme was
general |y used to synthesi Seh ounds 107, 108, and
110 in Table 1. Sch a Cl Cl Hd -~ NO H®sa0cH FI
CINNto--(NFFF ON\CFI‘

HaCO ___ JHsCo H3CO H300

o3 ﬁﬁ@ ﬁﬁ@ ﬁ@
[0041] This scheme was generally used to synthesize compounds 107,108, and 110 in Table

Scheme 13a

Cl
O HO
/ \f% N \f§ N
7 Cl = Cl
F F

cl
NN
<5 ' aol
N
t F

Z
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F 1 15 WO 2004/ 024159 PCT/ US2003/ 028590 219002029440

Schene 13b NH2 CI OHCl 0 O FONON , 'O+t N
w@hkoo@h2és4 /| F~/. OO0 0O HZN/ N HO N MO @¢t/usfdo’028590
HNOOONNN /I I'i /1 1 Nd /11 Nd N F

F F [0042] Schenes 13a and 13b can be general ly used
219002020k® benzyl oxy pyrimdines. For exanple, schene
13a was used to synthesize conpounds 148 - 152, 157
and 158. Schene 13b was u¥88m¢d3Rynt hesize conpounds
140 - 147 an@Hil53 -156. Schene 14 1) LDA -0 OO 0 2)
"0 0 HN NH2 _ft + B NH O O I ~1I N~C «a [/ F O
SOC12 é]

5 E ey — Wy
|

[0042] Schemes 13a and 13b can be generally used to make benzyloxy pyrimidines. For

example, scheme 13a was used to synthesize compounds 148 — 152, 157 and 158. Scheme 13b

was used to synthesize compounds 140 — 147 and 153 -156.

Scheme 14
| YA =0 p
O
2) /\o/\ 0]

EtOH

\ o— ><EU\
(0]
o SOCl,
: \N
%cn cat DMF l N /)D/CI
F F

16



N NNHC cat DM NCl | I / FF 16 WO 2004/ 024159

PCT/ US2003/ 028590 219002029440 CI O N F o Pd(QAC)2 /
wol20040€3159 N BINAP HN H N CS CONF 2 2 3 C DroOrRas®od28590

90C Cl 00O NHON NaCH(ag) HNHNNF MBOHNFN —

IN\ -\ 0 OO HOI NDW  OHdHNI / HNNF
20D12029440NH2 N F OH\ N\ N C C [0043] This schene

can be generally used to synthesize t-butyl

pyr i Ines. For exanple, this schene was used to_o‘
syn %€ gonpounds 159 and 160 in Table I ~o | =N
Adri nj st fatjon and Use § Pd(OAc), =

Nig + \o)m BINAP HIN
> SN OF

H,N Z CSzCO3 %f\/

c Dioxane N

90°C
Ci
o]

W N NaOH(aaq) HNT NP

74(% MeOH 74(&, .

HN Z OH HN 7

*ﬁ S, Py T
o

N

l Cl

[0043] This scheme can be generally used to synthesize t-butyl pyrimidines. For example,

this scheme was used to synthesize compounds 159 and 160 in Table 1

Administration and Use

[0044] The compounds of the invention are useful in treating conditions associated with
fibroproliferation. Thus, the compounds of formula (1) or their pharmaceutically acceptable
salts or prodrug forms are used in the manufacture of a medicament for prophylactic or
therapeutic treatment of mammals, including humans, in respect of conditions characterized by
excessive activity of TGFp.

[0045] TGFp inhibition activity is useful in treating fibroproliferative diseases, treating
collagen vascular disorders, treating eye diseases associated with a fibroproliferative condition,

venting excessive scarring, treating neurological conditions and other conditions that are targets

17



[ 0044] The conpounds of the invention are useful in
treating conditions associated wth
wo pdmoprisd i feration. Thus, the conpounds of foreTiUS2003/928590
or their pharmaceutically acceptable™ sal ts ot prodrug™ = ™
forms are used in the manufacture of a nedi canment for
zpmnmhymactic or therapeutic treatnment of nanmals,

i ncl i 8 huma({}s in respect of conditions
for &R dphiP o2 e Prevsmtpg Sripasicicprying {hapliciiggndaccomppaiss restenosis
folleling doﬁhﬂa?‘ dnlsRPB1aRG ! davdidVibrSsisteBiirkihg hﬁ‘erﬁﬁf@r@hbrﬂ&d progressive heart
fi broprol i ferative diseases, treating coll

fajliece aiicip hypestspEies wsculonathyi ang kelped formatioa s hwgcfmhmseays occurring
dWfideth@ndatiRg 0Pk AlHat Rl Rliing %@f&%&édnepand ﬁ“ﬁ%ﬂltah@ﬁceratlons

excessli ve scarrin treati ng neur ol 0gl cal conditions
ali@4el INsurodagigl @qngm@ns ¢haractgrizedibyrIgdifpraductpgn include CNS injury after

RO RS20 AR, 259093000 4 e, TOFL 3

I n preventing extessive scarring
e[0047}t Otizen dormliteasprniare potensil elirisil targetsofot Bﬁﬂh glhcmtponmlu}de
angk-ppl A .
DRSS RO e R g v
sxhgq:rg,rlivtene;lrrhesns;asd:@dt@pabhy and kel oid formation or

Wg“&%%lts Ig%eg 8?1’53 ?lhyé%c@l '“‘Mg‘dﬂ'g ﬁlrcigﬁ%ca{r&gvagg% ar b 19, QL such as

cb@eﬂfvaﬂmbmﬂllur[ewl&&]d chidionglopgthy, ayocarditiis {dr @assular stenosis associated

aract er | zed by TCGF(3 production,include
o RS ia TP P Ry B o ST PRSI et badas idney
deResBeuciatdtddvittafilcbsis /& sdéx‘oﬁﬁ@,ﬁﬁclu({u@glaﬂleﬁdﬂeﬁhntls of all etiologies,

condi ti ons t hat e potential cli tar

ofbateacpimpany aradl FubSabrs st bes, nfgugayserension,

c&h%ﬂcdsﬁ(msrw dfu@%blbéshﬂ:Qchh QlylcREporinl ATV -bEsBaho® Rdphrdpata transplant
yposi surgery, liver cirrhosis

S
n@@l{% r Gspric ur[egml8P8tw%@a§@§ﬂ%%'ﬁ@ﬁ?5taéwg?d?@b(egcesswe scarring

ahd’lls}bg‘egs'n‘érbcle%isuiq@lu@lﬁé glrl‘ﬂyé?ss&iéltélﬁll Qtﬁoﬁ%,ﬁecse&s&kl@rg' ofhe biliary tree,
Congest lve heart failure, | at ed cardi onyopat h

and erpaticidysfunctiosy atiyiytable & mg??%ﬁ‘@ aa§l§m§mat/w OF\EP'taﬁteS syndromes
S LRERTRLSGRhy AR ShLSR] RO Pl
eficioty arordainintharidi dut ofths luagsd lmhdmlaévlb@s@ratqrm dlsums pypdrome,
1(%%%&?% %ﬂé{hﬁ%ﬂ? glk{&)ls fpuﬂdnar?ﬂb?&?s%u@ Yo mfeq{lm%)} 'to%ti agents such as

cause renal 1 nterst
sthplgr, olgingcals, aki¢r|fdisng ahyopwnurerchse@w, all gdlapdni \@actwlzm disors of a chronic
dr u ure., sus h ROr 0, H Vo t
p ?tgﬁ%a l]ilre n P aln% Bxiogrsétss(f\y S¥p§ 1 sclerl‘;]JSIS pol r??gls 3src§ dem?a
dex’nﬂtdnmtutls,rfaschespatRaynmdsmsmsmassanhmmmmbhs such as rheumatoid

Ssi scarrin ssi ve scl.er,0
o e eas bt B PP FORME Sl BU0t T trglitrmize
vitfeoitetigopattyi oy étlobsy or fib@sik egsadiated dycb beulatsu@ery such as retinal
attributable to infecti,ons such atlt S Viru
et CL B

rRHPREIepe SABGH e IRRHEE OF JEUReY BpER Ragegpive or Rypertrophic

sdak Bdr@ation inithd depBRDLEUHERY duding WOSAd m‘anggﬂﬁ:sﬂﬁ@ﬁm €ra@tfia or surgical
abi I|ty to effici entI}/ nmove air, into and out_ of the
I

Wourrs disorders afithe gasiraintestinad Bpst pssepiplyd Hith chrosis '%@/‘WHP%‘I‘PE such as

Crélin@fdddbeCor Rittle FRIDAE itk bPSdRSdish foRthatRrlaSRRRGY of trdinfi%r Surgical
due to infectious or toxic agents such as_ snoke,

WOHRIS RAYROSIS X ptéqeggq%polw susgerGichienisscaringeldthe pea;tpneum associated
Wi lch @GRAridsRsS 6 h dgbaiarﬁéﬁ{oﬁea@ﬁlaﬁ'sﬁ,mrQﬁ‘ﬂgfcal wounds; neurological

conditions characterized by TGFp production or enhanced sensitivity to TGFp, including states
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or persistent nature including progressive systemc
sclerosis, polynyositis, scleroderns,
waolesambasyositis, fascists, or Raynaud's syndrwﬂuszms/ozssm
arthritic conditions such as rheunat oid arthritis;” ™ )
eye di seases associated wth fibroproliferative
28dvedomg40 | ncl uding proliferative vitreoretinopathy of
any etiology or fibrosis associated with ocul ar
pggrtga@m?tlcsqr pexdc ingry rixieheimerzy disgasentidiParkingon sglisease; diseases of the
& iR VI ScarRhe gtffﬂbl@ﬁtgﬁ irfedé EQHEIT@SM%‘OCQW pdfh, r?ﬁjoludmg states post-
excessi ve or hypertrophi scar mation in
mepehanics] grsutgical nepnghy p$t¢ﬁgrthmd infeexmiatedd ¢rémls,tand garfcmom
t Gt ,

G LBHIP R ol Ror AR and G HEHH ekt TGP (Wahl v,
Immhhdrﬁ’m’tzy 01989)s1Pc23 8&d ) inCludémstimubitigre afleukmeyte Irepeyitment; @ytokine
péou rulcgiolnz?n IP;VOEI hei{e e?feftgr trggétg)g garnﬁs h?tgl{lc?nscyfl]t ?eq{ suf)ge?gllgﬁfe%tlon
Bscel lgmslyff;ratidm antibodg ﬁﬁmammg aaf mbdmeytps'csmmtwymuras §01ﬂ[3at ®stimulator

h endonetri osi.s
i b GERS Prespetehag B Rlaritec™ HERPG ifitink PBEBrcimang tegen. 1
alsb aihalsits elid predlichiyn a"f(aikﬁn@rtml uegradenhe:sé matheapiceths. The net effect is the

sensitivi to TGF(3,.inc ng. st

SHs0H o EHTPE NS DI S sl ive discases.
PYEUS0} 'TRBHPES hdtive bs @M&ﬁ)@ﬁnﬁeﬂ, Bty synthédizdaeindeécr@edlirG® 3EIR as an
and Par ki nson' s di sease; eases of the oi.nts

inggt g ltepigomplexiof g raasyre bep et dprseRien et ey pssociated

pRdt&iel '@E&P)P amese ;Jr&&lnbl gind & &Eﬁb@& tl@:@ﬁgh ndmsmlt ﬁ@éradﬁbns (Lyons and
surglcal osteoarth is and rheunmatoid

Moseh it .Jstﬁ’w EQARLIT: 4[6651349? ¥ RBemdiatlfide-finked 49 sepprate gene
phdRE! ecaﬂé?ﬂaﬂeﬁ‘tﬁ@iﬁ‘%ﬁdxﬁ%gr%béﬁk%pﬁTﬁy 5. TERdRe (Y korm@bro@ide stability

| mmunol . Toda 258-61) includes stinulation
ferrthe @awét%yt%me@ed a irrtqaf@srfpr taggptingdf fpcthe W@aﬂbldqr@wtﬂwlé cell surfaces
c
CLUPRIREX CAPLAENPE TSI 30 207 LRI A0 QT
afterr seereliorfrona pellsmnd sdptievsd tce@mltrfmrmw aptigrsaf, prqf@S@, t@h as plasmin
t or r r
SR By ST R T HI0 Iy S P T
(Ctawfex’dsm ai Pl 9%8) OB 1 {51- 3 Lasd ibordingfto érezptegrsn véh@dunger, et al.,, Cell
(ggggzﬂf hese matrix proteins. The net effect is the
‘at’i on of fibrous tissue which is the hall nmark
Of[O(fSIlE I‘()lﬁd(;jr@lhdnfoaﬂBaherv & aiafien el @B@&Qﬂrot@ﬁiﬁ@cb@ox&@ﬁak ttgnsduce the
as a. honodi ner and secreted fro
STEBpR spaeihy Pridipg th the oty BHEE @eﬂ?ﬂﬁ% S echiors. o igiide ypes 1,
1hornodidrer T vplg FeR&Ht RIS in ﬂl@'pltﬁdlryt AhRNGNilAHE @ﬁxbl@tafédlblqmtous
roteln ese proteins bind to _each oth

T bEdEe a?f t&mwe& theitheeisaemmoRgth Dgpsﬁén%ﬂdecemﬁé%ffer such that
tl@éé two]rece%dﬁﬁﬁﬂnr GER P2 TAEB & hghtl-)AEad ?Gp[ﬁi GM’hssague Cell

di sul fide-linked to separate gene “products, ed
(ﬁé@éﬁﬁlﬁﬁﬁﬂg)blndlng proteins or LTBP s. These_latent
n$665§ ﬁ’h@Wp@‘i‘V%&%Eﬂok bt Shdodifhal D EindiBE Hff%m‘f léﬁa%lﬁ]g{ﬁ?ofﬁ@ﬂl c@ntrast to

ans for target to the extrace rix and
theetype Bmcqom@etagbfaw,e\mm birdg equatly K itoall Neetevmfwn(sm@eg etal,
I, I
el T L0 B ey COA 1PN EO R B 0BF Wafpror binds o
IGFBPﬁ3tahé lsabd:ugbmocbrbvq)mmcemslesase doro&in amifar tsthe type I and 11 receptors.

Cﬁ efrtheo%e Iaand r%pe iec%pt!)rg h!:mon(sgf%gg ?he exxsi.;lér:i’c:?eGOfs %)oplasmlc

hr 0SPO
serme/thrcomne kinase domains (Wrana, et aI Cell (1992) 71:1003-14; Lin, et al., Cell (1992)
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(Crawford, et al., Cell (1998) 93:1159-70), and
binding to the integrin v6é (Minger, et al., Cell
W@ 2@990241349- 28) . [ 0051] Ot her than av[3 there PST/ES2003/028590
variety of cell surface proteins/receptors that
transduce the signals initiated by binding of the
28002p¢0TGFO | igand to its receptors. These include

b APERs it e 1osbiMssstatie, G 102 K8 B2t g lsfoR SR e TP sgnating

pitBivEyieb s From (hE smbin@ amﬂ T&J‘Ffﬁnighﬁd t6$headiﬁﬁ@lltllaﬁddn|iﬁi1€@fthe type I
receptars differ such

i soforns for th
rechgior (M8 (B Relbgtls o 9PN TTREN - TR doTRagepiRs ien recruits
t}tékg Rdck %tmt iR J\g‘_‘ foeric ﬁl%ﬁﬁﬁ&é@npl&e Lvher@ﬂp%%@e constltutlvely active type 11
\)- [0052] The type I'V receptor or_endogli
rq?agtordngqsw espharglaes and astivasesiypedredeplogkingsec d he ﬁagtﬂontqf the type |

réc@ﬁmt Rikse |s P tBP gﬁcﬂfllg{e'a r@&b@?h%%&ed w{r&ﬂcﬁﬁtﬁq ?ac?cg LE"f\HdVZB

e isoforns Cel |
thgreby geileaems it nnto;ﬂ@zcy@msml velgre ncbnlngs mg@d}l Bhispmed 9@1)plex
trlﬁkff%ch‘émto thé ﬁ-? Gl Ofss it S Eh% Dﬁﬁ'ﬁﬁﬁ% c%ﬁfét&rssh&{‘é)s%?tt binds to
Ave an active kinase domain sim t

eatrdcdr kegies epspocific ger@k,omil agfivefes trirsctigtive. Iicaevdarttsylpe Of these genes
Ieags t%Qltl gé'ﬁtrhgsgsg&‘r}éﬁ l%?élg %éltllat%rsgh(dt %&?[W §roﬂ’eraﬁ%¢% Q%L&%ggﬁcrr extracellular
n(akBQﬁ@teﬁ‘ni thhOB&didtd putkiderin el signalingCedl] adhdse@2 inigrat®nyMd intercellular

2004/ 024159 PCT/ US2003/ 028590 219002029440 68: 775- 85;
“YBIYM " 1069; Massague, Cell (1992) 69: 1067-70).

| (0053 jaThe manier bhaajnTﬁiEt(reﬁnos|agmﬂalnhmlgnorp@ﬂtlliwm>mpbermslutse§ul in the
fromthe binding of th
YRGB 3O RPrUBF Yl e nf g ondicon, the severity of
tHeNRRGIAGH) the pARTRulaRabjecBio®6 eited, adPH8 judgrhertd tiRpractifibier;

bound receé)t or, then recrujts .type b receptor into a

formu af.lﬁlé}NFlk e[ﬁaﬁnrp(ﬂnaxﬂ%dedg ﬁﬁmg&stra\mlerﬁésd SFPIRRQUNds of the invention are

sﬁ@l‘l‘ fbolcbmbd, MRY ¥re@BhveyiRnily %mhistereﬂ%}%%l Qﬂmiﬁ'is'ﬁ@ﬁ@h by compounding
p osphoryl ates and activates ty receg@g ki nase.

thepewith siteblg Rhagmageytical 9>p¢eplfnts=“roeaéécppr@wdr<raﬁ capsulgsy syrups, and the

llpp OSRROKE Ydrfuftigng 1%9@19; R ASERBh Aa§ d1s6 Ricluad Hﬁﬁfr 'c@ﬁlbcg{énts such as
factor, smad-2/3, thereby releasing it into

beﬁf@ramaa@mgwﬁ@rt%andtthbhlfﬁd Typisalbirhs- woumfgctm@gr@bm irethe
f(%kﬂﬂ@bl%%ﬁl%% (l:ﬂo ?E 9ang9 Bt §94S @IS@L{)?'ﬂEﬁgt%Pﬁ)m\%l \é\’bﬁthwae variation is

I ndi ng act such as
penidgdcds pendengi oo rtlse @hl@p §mtﬁbiec¢ag@rﬁesclumcmm pectinemagnesium

{e%r@@sl%t{)%tééegﬂut gh&n%’%‘i’lr@z? 1. 8 AL fxf«bese genes |eads to

cell é regul ators that control
p[Q9|54]f di hatcpm}munmpefus msth@mvembn aeg Ialsq baadminteradxhrough
Slgod:ﬁé%ngsﬁ orto er trge S?néjgssgl \Qe 1(:.I eﬁt 2‘?’%102?1{: uch %org\Q%Tt%ﬁl}]s%@gS%g%de
ek OpIeas thIlrfeclhmenber pasfagadfithacatpand dmo&gh dhef roncosd suich an  of
the 1invention and their

e Co unds useful in
{‘aéfnéfeé‘gpaglgﬁf)cﬁﬁﬁgle ‘Wefae"taepend on the nature of the
Cp0od5]t mae corﬁﬂ't@nﬁeﬁﬂ@l‘ aliqlbdlfdmlﬁlhére@ pitally, oo, toﬁlm conditions such as
articular s ect to be treat he ment of
PERESHOh L Of"("gﬁl ‘"te?‘gfjﬁ%P%{'ﬂr%ﬁ\‘Knsl“l“ g@?f&r‘ﬂi!l 9&9&% cgms,
oM@l &ldniad lil&ﬁvhmﬁﬁcaﬁ e f&ﬁ’nﬂﬁfb@@&n&ﬁn mbodgavention are
[0056] The compounds may also be administered by injection, including intravenous,

intramuscular, subcutaneous or intraperitoneal injection. Typical formulations for such use are

liquid formulations in isotonic vehicles such as Hank’s solution or Ringer’s solution.
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smal | nol ecul es, they are conveniently adm ni stered by
oral adm nistration by conpounding themwth suitable
w@barnmrasut i cal excipients so as to provi de tabdEUS2003/028590
capsul es, syrups, and the |I|ike. Suitable fornulations
for oral adm nistration may al so include m nor
2060py®nt s such as buffers, flavoring agents and the

[ Typi c II the amount of, active in ! dient. in
¢ 087 il Bradifor? TRUE pe s s EpGRboty stow-release
fdrhﬁlah@iﬁ@gm; the M, ad air@ﬁno»h‘t]ﬂh thd ade vari gt i onb: S
pern1tte e on t |er uitable ca L
ﬁh@ng&elf%ifefd %@etqnﬁnay ./’uﬁqm@veamfé“?ﬂ"awe ulatlons is

f&ﬁ@ M ReRinkton Gl Phﬂtﬂla@édtlcal\@teﬂées Iafest etiftidn, MR- PubRéhar] Coﬂf]ﬁny,
npounds useful 1 n the invention may al so be

Eaﬂmﬁ’ﬁst&erfeelcsmwgwnuelubmgm igithest. or ot her

t [@B‘jme 8dapdtiife! BRpoudP bERE in¥entfnGI O bAh n@Ber of factors
I nclude™ excipients that facilitate the passage

“dstfchtwﬂé veryrfprsupaticatip patignt. thieveyes §dabaligead tb@ generally, the daily oral
I T
dm}g‘po T nﬁﬂfze D01 o@ﬁ‘ng)g( ﬂ?ﬂ bﬁldgt%ggé% 6fé¥e?abl)t f)ﬁ%,@]()fléiﬂ)%g/kg and more

s may al so topl ca )
ptedgryatdnhbasid A1 mighgs! Ogugkg. abhe dosoregimsingvill garyi pwever, depending on the
skin. These

cg&ﬁﬁyﬁ%&hgpe%ﬁiﬁﬂq 3gﬁgvﬁ?gﬁ%§ﬁ%8nkﬁghd the |ike which

c {006DE I showid lbaneted thgt the ovmpawedshal dermul00bGin bEladministered as
incd?v lljac 1ve rfrﬁlecfaem?'soorba% nﬁgtﬂ}en 54 &e%rgp n?%din?éngscotflth(fs formula The

I'nc imraven Nt ra eut cutaneo
cbmpampeoﬁ thoineaitioh n]ae bt Iumd as ?s'mglle dwlrapfeuucmgbm ononnsorhbmatlon with

' hi
B8, DO BP0 PP i
n&ﬂﬁa‘ﬂb@s&ﬁ&Eﬁ’c Rﬁfdobi&%ﬁl@%dﬂtﬁﬁﬁﬂl@ preﬁﬁ&ﬂ&?@nﬂ%d&n{aﬂ@&]ﬂlonoclonal

rnative f ations include nasal s yS,

S G Fapen PO GBS ISP} Y LATES or SR RGPty eceptor
fiasish pré@ink tdﬁ@m?ﬁmﬂﬁ& Jf R ind dyB ket -and Q& BholdBYle inhibitors of
SU|tabIe formul ati on be used. A conpendi um of
celt divisiogvirroted synthetis, Bh@R%(@ tranggrHgon Ar ‘RE’\%H‘@‘{’ ghindibitors of immune
Cah@@gﬁgggkheﬁgmggﬁ&mces | atest edition, Mck
Publ i shing Co East on, PA. Reference to this ]
midfgAl Asgncileqyé? 3hevq, Althqyeh tecompeymdop! tim wversion iy bepsed in
htu?gnscﬁ‘lg? HRES aQa(n]aBig%H VOMRRAL A8k WtlehtieRERA s@jec. NUNDer

factors which w vary; frompatient to patient.
However, it is belleved t hat generall the daily ora
dB062L T ffolloying gxampigs afg intansied fryj/IRgratep Puginotig dini v@egwtemlon
preferably from0.01-50 ng/ kg and nore preferably
about 0.01 ng/ kg-10 ng/ kg. _The dqse regimen will vary,
however, depending on the L38B8Edi ons being treated
and t he jSyd@eENGS [24(3-thierophahipyiitidi-4-ROENh-41l ambieul d
be noted that the conpounds of formula (1) can be
admi ni stered as individual activg.ingredients, or as
ni xtures of several enbodinents o @ ormul a. _The
conmpounds of pel)g i nvention may be us

s single ol
t her QUL+e—a?en%s—{H [ natoR—M-th—
o Toluene IMRARCKM, N Toluene, A HzN)k@

[0063] To a vigorously stirred, cooled (0°C) suspension of (pestle-ground) ammonium

chloride (1.17 g, 21.8 mmol) in dry toluene (7 mL) was added a solution of trimethylaluminum

(10.9 mL, 2M solution in hexanes, 21.8 mmol) dropwise over 20 min. Effervescence occurred
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ot her therapeutic agents. Drugs that could be usefully
conbi ned wth these conpounds include natural or
wayotitheiise corti costeroids, particularly prednPeDOS20a5/028590
its derivatives, nonoclonal antibodies targeting

cells of the inmune system antibodies or soluble
2W@Q?é%%‘t9rs or receptor fusion proteins targeting

nan- i t oki he and. snal |. ol ecul .
o AR ofte PR B S IR PGt di e RGSTAS Addsd a oluron of
3rekIsfolien2oniteilei (PVIgON2 @fmdly iamisy @hiedd)(5 L) drofhibd 6veF $0 din. The
solbaTsAsdtaE A C i Ab ighepte g o iy o @ vieorously stied

shufty @P§ilie geld0g PR cHRRFoM (100 HIBNThe §1mywasrlsft §t|1r$éa at r.t. for 10 min.,
avai | abl e for veteri nari)‘/duse in treati
9q

thep iltereels The flirs spketvas vas degetbae@h@wé&ﬂg @Lbaqdﬁb%ﬂl&é@ evaporated

td Pwhitd éb‘ﬁ‘a ik Sas &Eb’s‘olv@@ﬁn {09 hd. mc1,(100NEL) S aRkdyPEher (50 mL). The
Exanpl e 1 Synthesis of

sqlptigmwasrshalied ghé iy losgapig dayiet dibgardedy Mhegaueensdaygr yas basifigd to pH 14

vJ\ﬁ;’ satd! ag. ﬁa?i—ll arld mmq é\ﬂ'fl_ 0 ﬂlb%’\lﬁhm élcullc Gliracts were

Tol uene Tol uene, A [0063 0 a vigoro St
ddgexbdved sqdi®) Stsltamd svaparatefd t¢ pefslddvemgm@muyhﬁadrf&j ﬁmEJﬁZ%)
Eﬁggorgg f«(1.17 g, 21.8 nmml) in dry toluene (7 nL) was
a glasolutlon of trinmethylalumnum (10.9 nL, 2M
s {1064} vtermtihedy,anesalo@is Bitammedijte darolpniystheaxedusin@ Lithiom

gccurred 21 WD 2004/ 024159
P R 0850 576002029440 on aadi tion. The
m xture was stirréd at r.t. for 15 mn. TN S
sol ution was &aédd
(1.0 g, 7.2 mmol
10 mn. The solu
cool ed and transfejred slowy into a vigorou

s S oIS BB B ILEL L B3

diyh@anlichitee vadadddi @robwls& AIBuEdAHIEh iR $2Mas he@nadl tlh,o mL, o 3 mmol) A
nmet hanol _ (3x100 and the filtrate evapor at ed

WhfE wpglzﬂqnofowét tovoégchde@%ﬂvﬂmm%l%ra enmltrléel@d) Or&.? 14
nfhl) efs Mih. Bl RE&LInP Qraﬂ'éf) mlxm@ waS8lowel %"wéﬁﬁﬁto$ tﬂ a¥8 Sirred for 2h.

and the organic | ayer discarded. The aqueous er was
Thegiixtpedvas ogled tp4> wnd the seaetipn qugnchrghby-the a%tl@w r3AEHEY (aq.) (240

nﬁ?f@aﬁg%{g{r@gg%ﬁr&éﬂggh%}me \gmr b8 ? %3?&5@% p‘ﬁ%’ieeorgamc

m sul fate and evapora to aM{
layet washdiscaxigdl petl the eqhe¢@ll@yey basyighto PEI_IWEHfh sag4Na@RH (aq.). The aqueous

' t
D A e e
Evaporatlon yielded the desired product as a yellow SOlld (16.2g, 73% yield).

O o}

NH ?...“—{
B. Cl OEt | NH
FaN KOH, EtOH, & N//‘\©/C'

[0066] To a solution of 3-Chlorobenzamidine (1g, 6.47 mmol) in dry ethanol (20 mL) was

added ethyl propiolate (983 mL, 9.70 mmol) dropwise over 1 min. The solution was heated to
60°C and a solution of potassium hydroxide (640 mg, 9.70 mmol) in dry ethanol (15 mL) was
added dropwise over 1h. Once added, the mixture was heated at 80°C for 24h, then cooled and
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FNHF NCI L NHSi(Me3)]2 HZN n-BuLi, Et20 C C
[0065] To a stirred OC sol ution of
wa 200402458, 3- Hexanet hyl di sil azane (63 niL, 0.3 PODUF2005/028590
dry diethyl ether was added dropwi se n-Butyl [ithium
(2Min hexanes, 119 nL, 0.3 mmol). A white suspension
29092p39¢10 t 0 whi ch.was added

2- Fl ugr Q- 5- chl or ob nz nitrile 0

cirarte (AT RHE ARG R R WAy i S EhiPRaqiAiGe M A4 29- HCI o
pHO!, Whérupgon arwhite éﬁdwplﬁfelﬂ’)rfr&d WigiEh whs filtefdtean@idibdl Evalas

cooled to OC and the reaction quenched by the addition
(W"‘gl\ﬁﬁr‘@l(aq.) (240 nL). The m xture was stirred for

0.5h beforeogvater (600 nL) was added. The purple

organic | ayer was di scarded and the aq ous | ayer

Gasified t§ pNH14 with saf@%Macd (aq. ) e aqueous
| ayer was actad-Wi th CHCL3 (5x100 .- 6'
organi c extract _i ed over Na2SO4. Evapor

yi el ded the desitr@d product as a yellow solid (16 29,

é?fgﬁ | 8%[ ﬁ'l)s éln&[@n of thNH_}_lge g‘(fis“cc)lh@:dphé\ﬂsll) -rinti@iblaCdne KO, mg, 0.9 mmol)

lrsn*eﬁml@fle@éﬁ%ﬁdal(ﬁ elo 1gs hegteg 1o prflgx foriOphethgn eqaledsp eyapgrated.
T%)es?ﬁ@éwa?ﬂﬂ&féd §§ BB/erQfoQﬁbl%l @) 98 Fiellihe Sesif IFFHMC) as a white

rdc(pWI se over sol ution was heated to

191 mg fi?t/f’blﬁld&)fE{Mﬁ a%?éMm hydr oxi de (640 ng, 9. 70
mml) in dry ethanol (15 nijnwas added dropw se over
| h. Once added, the m xtur S heated at for 24h,
t hen cool ed®hnd 22 WO 200 4159 PCT/ US2RQ3% 028590
219002029448~ gvapor at ed The HEeS| due vva§ d| ssol ved in
wat er and [ _hel sol ut| . HC to
pH 4, wher etipo @vf |tPe‘j g e (3518t forqe whi ¢ ,vvas
Hiltered and dried in Dipxanoty, 569 N

POCI3, 0 N NNC NOC [0067] A suspensi o the
crude 2-(3-Chl orophenyl)-pyrimdin-4-one (197 ng, 0.9
mol ) in phosphorus oxychloride (5 nL) was4heated to

r ﬁfokh‘]x "l'fo(zirstig'eé5 gblut‘olﬂ%? crﬁ&%bﬁﬂmﬁﬂx‘é (?onﬁQ,‘%rs‘?} ;ﬁgol) in dry dioxane (1 mL)

stirred at r.t. under nitrogen was added Pd»(dba); (4 mg, 4.4 pmol), then rac-BINAP (4 mg,

6.6 umol). To this purple solution was added dropwise a solution of 4-aminopyridine (28 mg,
0.293 mmol) in dry dioxane (1 mL), followed by sodium tert-butoxide (29 mg, 0.293 mmol).
The brown mixture was heated to 80°C for 12h then cooled and filtered through a plug of celite
with methanol as eluent. The filtrate was evaporated and the residue purified by preparative

HPLC to yield the product as the trifluoroacetate salt (4.7 mg, 17%). ESMS : 282 M+.

Example 2

[0069] The following method was used for the preparation of compound 31 and is generally
applicable to the synthesis of compounds 9, 10, 12, 15, 17, 18, 19, 21-26, 32-40, 57, 58, 61, 64,
65, 67, and 69-73 in Table 1.
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The residue was purified by chromatography (CHC13) to
yield the desired product as a white solid (191 ng,
w@dmpeabel) . EIMS : 225 M. N C \  HN N NH2 pdMNUSB®0OM28590
Cl Pd2(dba)3, rac-BINAP N D NaG: Bu, Dioxane, ANC 4
[0068] To a stirred solution of chloropyrimdine (20
219002088409 nol) in dry dioxane (1 nmL) stirred at r.t.

unde{) nlhro en was dgl ed Pd2(dba)3 (4 ngy, 4.4 gnol),
then%mgﬂ% 6 pnol). To this purple

sol ution was added M Se a sol ution oSN
4-am nopyridine (28 Ing,! 0.293 nmol) in d i oxane (1
m.), followed by HédiUmtert-butoxide (¥ , 0.293

nmol ). The bW 'ﬂ(t ure was heat ebdOt o8QC for 12h
tAien cool ed and f|||tere hreugh»a plug of cglite
with methanol as eNT ThePffMg rat e waé por at ed

and the residue purifiledJby preparative
the product as the trifluoroacetate salt (4.
17% . ESMS : 282 Mr. Ex®nple 2 [0069] The fo|Q' owi ng

met hod was used for1®he preparation of cédpound 31 and

' foo@@f‘ qfo%' shbfed PﬂOEﬂlﬁtﬁﬁkﬂf 9 (§ @ldoﬂﬁS-%b(lBFoBﬁéiyﬁégé %&é@ﬁﬂg?nds

a@mcpyt@ijn 46/’7) 5 @ﬁ@owymml¢lne (536 me, 1.73 mzoliin doceyridme {3omL) was
a cgg/ lltfﬁgrq (ﬁ!/ %%Q"he £ AR R840 DRk @fdteﬂ 3£ 9tiays. The mixture

er '\ \'' N HHN MOl LNFLI HOI L NF
wA_s eNpplytted didhthe KesBlue perfifigddbyQireparativg HPBQ to yield the product as the
trifluoroacetate salt, a cream solid (400 mg, 70% yield). ESMS : 331 MH+.

Alkylation of hydroxyl group

Z N Z N
| |
N >,, NS
B. "o SN F \ro (N F
2 K2COg, DMF 2
cl cl
31 32

[0071] To a stirred r.t. solution of 2-(2-Fluoro-5-chlorophenyl)-4-(3’-methyl-4-
aminopyridin-4-yl)-5-hydroxypyrimidine (50 mg, 0.15 mmol) in dry DMF (5 mL) was added
finely ground K,COj3; (42 mg, 0.30 mmol) followed by 2-iodopropane (31 mg, 0.18 mmol). The
solution was heated to 50°C for 12h, then evaporated. The residue was purified by radial
chromatography (5% MeOH in CHCls) to yield the free base, which was converted by HCI(g) /
Et;0 to the HCl salt. Lyophilization yielded the desired product as a white solid (34 mg, 55%
yield). ESMS : 373 MH+.

Example 3
Svynthesis of Cyano Substituted Compound

[0072] The following method was used for the synthesis of compounds 1, 2, and 3.
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[00701 To a stirred r.t. solution of
2- (2-Fl uor o-5-chl orophenyl ) -4- (3" - net hyl -
w@eaoaopys di n- 4-yl ) -5-met hoxypyri m di ne (596 neCT/LS2083/028590
nmmol) in dry pyridine (50 nL) was added lithium
iodide (4 g). The m xture was heated to 130C for a
21%602839448f 3 days The m xture was evaporat ed and t he
resi due puri f| prepar ative HPLC to y gyt he

praduct -as th@l I UOI‘Oﬁﬁet alexNsig [THF a Efam solid
(400 nmg, O% I 331piMERe 'Alwryl n of
hydr oxyl gro Mg HN HN B. HON F

Dido7dy 706G sfilnecﬁlt Qlutno%JofQEIdan&Ky'hﬁudjﬁneﬁnyﬁddné}“nﬁ%r{onf&nle (1 g5.9

| f
rr;r?c( gfnlrd(r)ﬂ@g@ns wehpdsied piselntien of fimeghylaming jg THE (2M, 3.5 mL, 7.0 mmol).

TﬂE‘HBQﬁ})é r“;agl le‘?t‘sﬁrr&!l lt r- 0y B0 %'e@%&hﬂ&i th 29y oﬂ)thlaﬁsohdlﬁed
nmol ) dry DMF (5 rrL% was added  finely ground K2CO3

(l-abg nlyde)o The mateiphwasspifisigady pyre forjusiivghopsahisagton. FHMS - 167 M+.
O 18 mml ). The solution was heated to 50C for 12h, g

E(laporate]j fhe resi dueN C?g:ru i ed by radigl
g]jaora 0 MeQkéH n |eIdAthefree|
M} veDMed wz Et Hs@omo
ophi |'i z

n Yaleheled t heH d d produc
V\,hlte solid (34 ng, 55% vyield). ESM5 : 373 Mt+.

Go3 saBd e sdiidalof %9 0. [§%&91aﬁﬂﬁ&$et?gmm%yhdene]malono-

0721 The foll ow ng nethod was uSed synt hesi s

ngfiledodpydvib §30_1_mL)2andaipmtogJene (30 mip) m@ddqd’@a,ﬁ_lggobenzamlde (817 mg,

2 4
e e
pgl[tiion‘fv'ed Fhetmixgad was simred fit r.t. for 12h then pdured. into iced water and acidified to
pr%l_;%? I)’V{tﬁwl; @%DS@EE‘D% %kg&’@ga%l ({I%r[dlr déén g%xga&USQayetsepgracted with
Etd e (3x§0 mﬂn).n@hd qomibied (o@vhlc&xﬁaMWeré’ washetiwlith brindthen dried over

i . le d h
st Saricion Sil4seh BReh & sates b gff bl iog m and
hedtetke reflukifer 1Phttigsni exhponaed. STHefréstlt@in btayjgguliewhOpurifise by n

cﬁr%r%atrg)géatph); 8&10&[18[; Et%k@ 6 yi%16d7the|v1|)+1ire product as a pale yellow solid (629 mg,

42% over 3 steps). EIMS : 261 M+.

O Cl

C. NC| NH F POCly, A NCAN

Me,N N)\© Me,N N/K©

[0075] To a suspension of 2-(2-Fluorophenyl)-5-cyano-6-dimethylamino-pyrimidin-4-one
(500 mg, 1.9 mmol) in phosphorus oxychloride (20 mL) was added N,N-dimethylaniline (235

mg, 1.9 mmol). The solid dissolved and the solution was heated to reflux for 4h then cooled and
evaporated. The brown residue was purified by chromatography (1:1 CHCIl; : EtOAc) to yield
the desired product as a cream solid (226 mg, 43%). EIMS : 276 M+.
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BNCCNONCCNOFN NaH 11 OF NCNHF 21 + H2N/
DMF Me2N HI MeOH M NI N5 M N SWMe Toluene / 2/

WO O0@is2413® a stirred r.t. solution of crude  PCT/US2003/028590
2-[di met hyl ami no( et hyl t hi o) net hyl i dene] mal ono nitrile
indry DWW (30 nL) and dry tol uene (30 nL) was added
2R0EP0obenzam de (817 ng, . 5.9 nmol ). Sodi um hydri de
(60% suspension in mneral oily 470 ng, 11.7 nmol) was
added portionw se. The m xt re was stirred at” Nt
for 12h then pdiired into ice ter and aci di \J\e

pH 4-5 wi t INC ( gq). The t Iayers S€ arated
a t he aqueoys ay r ex §x50Q ).

e conbimegi© xt r aEtaN. %é'i‘é vvashed b i ne
then dri ed over . Evaporation yinmd,n

oil that was dissolved in dry nethanol (60 rrL)

heated to reflux for 12h then evapor ated. The

resul tant orangesolid was purified chr omat ogr aphy

( 076l pstirredt-iopQlytion of 91(%1Fa10fqpéefau>r%cfﬁi>reawtamag
dﬁ?étl%fléfﬁh%@ﬂnﬁ@ihé €26 @:%ao @%molﬂl%%r?WF % @Eﬁ%)addéﬁ'%mopyndme

(INB g, qu@@qg}an%le@y@@gﬁéﬁ% m(gnO gfnmol) The solutlon was heated to reflux for
134 fnén BRI ARCIlakec> THY RARUE Wil LIV UHALERMIL) Bhe 1K MhOH (aq)

-one (5 ny, mmol ) i n phosphorus oxychlorid

(ﬁwLMé@eéwesde mpdﬁaWétamAhamuepWelalgezsstraCfﬁg with, fQYthﬁlfQ Cl3 (3x30
m;iz.f Fﬁ@édpﬂ)r %ﬁﬁ%{lﬁ/@g{tr@&?wg@ (anéc%\}& l\%@d"@ﬁd QEBF(&%Q%%% brown oily

en coo and evapor at ed
solisls iPuriBcatims by ghiomiategrablyy d A¥edvie@ddn &PIEYs) gavetheGlacir gl free base, which

Bl el | o S PR Ry BRSO BN o v
PCT/ US2003/ 028590 219002029440 N Cl | NCHN/ NNF
NH2 NC D. Me2N N Et3N, DVFgy@nbiel F Me2N N 3

Svynthesis of Compound 48

[0077] An oven dried sealed tube was charged with dioxane (10 mL), 4-Bromopyridine
hydrochloride (4.7 g, 24.3 mmol), 2-Chloro-4-Amino-5-Methylpyrimidine (2.0 g, 16.2 mmol,
Toronto Research), sodium tert-butoxide (4.6 g, 48.6 mmol), BINAP (760 mg, 1.21 mmol), and
palladium(II) acetate (181 mg, 0.81 mmol) under nitrogen. The tube was placed into a 90°C oil
bath and heated for 18 h. The reaction mixture was then allowed to cool to room temperature,
diluted with dichloromethane (10 mL), filtered through Celite, and concentrated. The crude
product was purified by silica gel column chromatography (5% MeOH-DCM) to give 500 mg
(15%) of the desired product. LCMS: 221 MH+.

[0078] An oven dried sealed tube was charged with acetonitrile (3mL), water (1 mL)
2-chloro-4-(4-pyridylamino)-pyrimidine (46 mg, 0.20 mmol), 3-fluorophenylboronic acid (85
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[0076] To a stirred r.t. solution of
2- (2- Fl uor ophenyl) - 4- chl or o- 5- cyano- 6-
waolzombhmban nopyri m di ne (223 ng, 0.8 mmol) i npdr/ySIoN7028590
(4 m.) was added 4-am nopyridine (152 ng, 1.6 mmol)
and triethylamne (82 ng, 0.8 mmol). The sol ution was
2!?@%9%964%0 reflux for 12h then cool ed and evapor at ed.

RN T R Y AN -

uﬁdtiu ﬁomgeli aitertulexvasatdced ingd 4 90°C wiltbagranChialed o3 KSR Tﬂ‘éi-rkactlon
anic extracts were i

ri ed, over S
“Hﬁgre V\Vf’éﬁ'l&ﬁ“ 886‘?@ cQoldp &/ §Mmpgr at"é%Fﬁ%fe§ pith F‘?‘V'&Zﬁg‘%rﬁl‘bw)
filtbie @ ﬂﬁb@r@hﬂi‘l al(dl&(}(@d\'ﬂﬁﬂéh | Fhe@f@éﬂro@@t’ﬁastﬂﬁﬁﬂg&ﬁﬂl pre ratlve TLC
free bhase, whic¢ was converted Et20to t

(R Rl BEN e s o (5304 @by Sesiod prpriat g} CMEE RS Wbl
M+. Exanple 4 Synthesis of Conmpound 48 NH2 ~ Il HN~
HV NN NC F NC NJ[0Q77 oven dried seal ed
tube was charged with di oxaf&® m.), 4-Bronopyridine
hydrochl oride (4.7 g, Lbthéigsfompound 63

2- Chl or 0- 4- Am no- 5- Met hyl pyri m di ne (2 0 g, 16. 2 mol ,

RN GURE R KEAR T NERNE 3

ofiTatlat.e (181 ng, 0.81 mmol) under nitrogen. The tube
was placed into a 90C oil bath and heated fqr 18 h.
The reactipn mxture WeStameh al | owed to coofb@%om
tenperaturje, dil uted2v#Qdh. di chl or onet hane

W

Cel i BePallagivch commio®ent r at¢ed e crude

(i ed B\SuziK ¢ogplinge| col u SNOF

% MeOH DCM to give 500 ng' 5% _of

the desired p ct. LCMB: 221 M. [0078] AN ov

dried seal ed tybe was charged with acetonitrile ),

water (1 nL) 2-chloro-4-(4-pyridylan no)- pynmdg pe
0.20 mmol ), 3-fluor o&?enyl boronic acid (8 26

\(/\IQOQQOZP@EQIPSQH Py isdio /(85 Qémrrm)gmcizz)ggqrxp@rmgvas added NIS
l;
(spngg %gmgh% 4@%3&% @ﬂeqacheyaﬂngu& 3\?}&% héfq tg Pg‘é‘: Joan%t The
rqagfian maglr@was:@@lqdm ot. anmcltmnbd beaweenzhtbréferm el waser. TBe organic
a?ers m?e cro%(fﬁedo\gashga %rt b%ag\%le S ﬁ@éd’ ) doan? %8rlnc n%n_t?ated in vacuo
et dcetate )

oom t enperat ur e,
afid the egsidlde pmifaaddily flash ¢alenn cimomatogrepinytto gtve the dEkiesdqrorthet (4.82g,

8@%99&1‘@%5%’2?%%” F’gﬁ%%?s%ln?y ﬁ\él §@{M d)e TLC (3% MeOH DCV

product. LCMVs: 281
MQOSI] A suspension of the pyrimidine (2g, 5.71mmol) in SOCI, (5ml) containing 2 drops of

filtered NOU
pr oduct
chr omat ogiaph

DMF was stirred under reflux for Sh. The solution was then cooled to room temperature and
concentrated under reduced pressure to give a solid that was dissolved in dry methylene
chloride. The solution was cooled to 0°C and ice was added followed by sat. NaHCOj;. The
organic layer was separated, washed with brine, dried (MgSQ,), filtered and evaporated in vacuo
to provide a crude white solid that was not further purified. ESMS : 368 (M+).

[0082] To a suspension of the imino chloride (500mg, 1.42mmol) in dioxane (5ml) was
added Pdy(dba); (65mg, 0.07mmol) followed by BINAP (66mg, 0.1 1mmol), 4-amino-3-picoline
(230mg, 2.13mmol) and NaO'Bu (273mg, 2.84mmol). The reaction mixture was heated to 90°C

for 15h. The reaction mixture was cooled to r.t. and filtered through Celite and the crude
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Exanple 5 Synthesis of conpound 63 [0079] This nethod

is generally applicable to the synthesis of conpounds
W®20046341566 and 68 of Table 1. OH 1. NS, CHQGI/LSN03/028590

2. SOCI2, NF 3. Palladiumcoupling / I HN N 4. Suzuki

coupling O NF NI \ C C [0080] To a solution of

219942039481 none (3. 65g, 16mmol), in dry chl orof orm was

added NS . 5Qq,, 24 ) in on ortion and th

PG R p Bi o e Teauee ) oo MRS Y s  cream
c6leRdisbia BEMS 1440 (Mg, cool ed to r.t. and partitioned

bet ween chl orof orm and water. The organic |ayers were

conmbi ned, washed with, brine, dried over MySO4,
filtered and concentrated iExampleio and the residue

purified by flash colyum chropat ogra y to gi ve the
desi red product (4.82%923§Q@@£€%P§¥m§§—a cream col or ed
solid. ESMs : 350 (M+). [0081] A suspension of the
pyrimdine (2g, 5 71lmol P in SOC12 (5nl) containing 2
drops of DMF was stirr upder reflux for 5h. The
solution was then code®d t§ rdpm tenperature apd
kated under redgfe sure to giv j
Ndissolved in ZV t hyl ene chlorrde.
niwas cooled to OC and ice was added fgy\
Cfhe _organic layer.was sepgrat d,
ine, dried (MyS04), filtered SN
evapor at gd vacuo to provide a crude white¢ solid
that was not further purified. ESM5 : 368 (MHN [
To a suspension of the imno chloride (500ng,
1.42mmol) in dioxane (5m) was added Pd2(@ba)3 65
0.07mmol ) foll owed by BINAP (66ng, O0.11mmol),

4-am no- 3-picoline (230ng, 2.13mmol) and NaO Bu
(273ngy, 2.84mmvol ). The reaction m xture was heated to
90C for 15h. The reaction m xture was cooled to 1.t.
and filtered through Celite and the crude 27 WO

2004/ 024169 P@r/ US2003/ 028590 219002029440 mat egi al
purified f ol um chromat ography to give (152
ng, 24%yielM) Ncream col ored solid. ESMSo: N
(M) . ExarrplekiN

HN ~
o N o
F
Compound 80 F
> 4

Preparation of 3:
[0083] The imino chloro compound 1 (5g, 18.3 mmol, 1 eq), Pd2(dba)3 (670 mg, 0.7 mmol,
0.04 eq) and BINAP (684 mg, 1.1 mmol, 0.06 eq) were suspended in dioxane (280 mL) under
N2. A solution/ suspension of the amine 2 (3.07g, 20.2 mmol, 1.1 eq) in dioxane (90 mL) was

added at a moderate speed, followed by Cs2CO3 (11.9g, 36.5 mmol, 2 eq). The mixture was
then heated to 95°C under N2 for 18 hours. The warm reaction mixture was then filtered

through Celite and the Celite pad was washed with ethyl acetate (100 mL). The filtrate was then
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Preparati on of Conpound 80 OMONO C O/ HZN MO

/' 1 N2 NaC HNONFN C I / 3 FOO HNHOON
wWoRboHRDSN % N N F N CI aCl Conpound 80 5 F HCT/US2003/028590

Preparation of 3: [0083] The imno chloro conmpound 1

(59, 18.3 mol, | eq), Pd2(dba)3 (670 ng, 0.7 mmol,
200@429%¢4) and BI NAP (684 ng, 1.1 nmol, O 06 eq) were ‘
céﬁé&%&%g Hcllcgtf) (tj(% %%g% Oﬁg&? rgig'l)uglg gnot %dr%neﬁ%l 8 lilgjstférgm) was filtered
aif1d1t|h|€ b@liﬁaﬁd @b héméﬂcﬁct%yl\&@&a( o tg aﬁiﬂdggsdgﬁ vcﬁ:uFDHIgﬂﬁit )6 w?a_?_ ﬁﬂtdmed as a cream

ol | owed by g, n1o eq e
soHAA- U & ORGY et RFE- heat ed to 95C under N2 for 18 hours.

The warm reaction m xture was then filtered through
Celige aqd tq Celite pad was washed with ethyl
acetggg—%¥§éL§L . The filtrate was then 28 WO

2 (UD8410 24sLsiknkieT 61&58@&8#:9(38@9@1 maddlf) BRAOP4 401.8 eq, 0.3 g, 7 5 mmol),

V\i%%p gfvhggél)ed?ox!?ﬂeeﬁg&gg hgﬁg({;\%gS pf%otmxé(? égour h‘ge fea 1on was cooled

tcsx@bindeme&itaﬁé andl {n [t hisluties %aﬁcﬂe@mﬁlldrmﬁdwasrbwaﬁédo The suspension
Pr oduct was obtained as a cream solid 4.92

9%
Wap |tered M@shqﬂr\@ﬁh\wgpq orheprodyct 4 was dried in vacuo at 4%"C overnight., 1.1 g,
71 % yield (cream solid)

Preparation of 5 (Compound 80):
[0085] A suspension of the acid 4 ( 1g, 2.67 mmol) and CDI ( 0.865g, 5.33 mmol, 2.0 eq) in
dry DMF (20 mL) was heated at 75°C for 0.5-2hrs under N2. The reaction was cooled to room

temperature and cyclopropylamine (0.3 mL, 4.1 mmol, 1.5 eq) and triethylamine (0.4 mL, 2.67
mmol) were added. The reaction was stirred for 18 hours. The reaction mixture was then filtered
and the solid washed with ethyl acetate. The pure product was obtained as a white solid, 0.71g,
65 % yield.

Example 7
Preparation of Compound 123

O
u 1) LDA . )\(\LNH
e —~ Cl
o 2) @ N
) Ao C'\CﬁkNHz )\/@
H F
F

[0086] To a solution of disopropylamine (15.4ml, 110mmole) in 30ml tetrahydofuran (anh.)

at —20°C was added dropwise, n-butyllithium (2.5M hexane, 48ml, 120mmole). The solution
was stirred at 0°C for 40min. The mixture was then cooled to —78°C and ethyl isovalerate (13.0g,
100mmole) was added dropwise, the reaction mixture was stirred at —78°C for 30min. Ethyl
formate (7.41g, 100mmole) was then added and the reaction mixture was warmed to room
temperature with stirring for 1 hour. 5-chloro-2-fluorobenzamidine (17.0g, 100mmole) was

dissolved in tetrahydrofuran (40ml) and added to the reaction mixture over 10 min, followed by
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[ 0084] A suspension of the Ester 3 (1.6g, 4.1 mol),

NaOH (1.5-1.8 eq, 0.3 g, 7.5 mol), water (5 nL) and
walzoowanasy 50 nL) was heated to 65 oC for 0.5 hewwr/uszdhe028590

reacti on was cooled to roomtenperature and 1M HCl

sol ution was added until a pH 4 was obtai ned. The

25099 on was filtered and washed with water. The

d t 40 t., 1,1
BT g RirBie o eyt Sy e et vsppagthl Hlorotorm
(85:0)111) 4rAGBHdr (PS(ITsrU)? ICTEHéSUaQEI a@feoﬁsﬁﬂnawﬁ sépa@atéd ghd fiktefed to remove some

p("ft?“%rt) Dfﬁggp W@a‘f@&c‘gtf‘g@?‘ Q@hfgfﬂ‘ aé)a‘E?t‘E H‘i‘g t%ﬂ%}léﬁ“q@t’aﬁﬁ%wnh ethyl

at@asid QﬂSOMﬁ “G@l‘iﬁdfk@mbﬁnedl @;Qfﬁbtst\ﬁﬂm%ﬁﬁédrsﬁdlﬁﬁhd:hlonde dried over
cclorop am ne . 4.1 mmol, 1.5 eq) and

sp P'@tshl)f‘?t% héaI(Cbremowi thqscévrnt tENe)3- %@rpéocb-s ed. The
reaction was stprred for Js%aﬂours rgaction
d the so i dlwashed with

m xture mWItered
et hyl acetatey ThéH pure pr g 51 Whs “obijai fed as a
white solid ' WCM)%Q? F rrplla#\/’/CI

Preparati on of 123 0 0 1) LDA NH 2) 0 NH

(NG H~JO-- H2 [ 0086] To a sol utA“on*of
i.n 30m

di | am 15. 4l lOIIIID
R St BRSSO Rt i 42 B6mmole) was
stispbrdey lit thidhlyLshidritle 51\511“?205%01@&% 3 dilopd DV @re add¥. The mixture

sol uti on irred at. OC f n. Th m Xt ure_was .

VR b 804 e S0ty Tl i Bl Rsc g The fesidue was
tdesledmmh fk (9@SI) &ﬁiﬂ@ﬂbrdﬁoﬁﬁ‘(\ﬂ(ﬁrﬂ) Mﬁct&@a@)ﬁm rhtm:m&ﬂéﬁfm RS,
stirred at -78C for 30mn

Gisbi sy o H S sRUHBRF it 4014t RS Ao Bsieyer sodium

SW@F hmerh@@msotvsrﬁw@gla&y@@gwoaﬁbtstI rring for 1 hour.
or o- 2- fl uor obenzam di ne (17.0g, |100mmole) was

di ssgol wed in tetrahydrofuran (40nl) and added to t
reasd| m xture over 10 min, followed by 29 WO g N
in

2004/ 24459 PCT/ US2003/ 928590 2190RR028%40 r ef | ux
for er vaaiNaPand resi dueH
suspended 150m ) —ant—water—¢ 15 SNOF

The basic a ueous phaséNia /separ ategl@nd filtered t
renove sone® precipitate. The filtPaixenavas aci difi
with glacial acetic acid to pH 5 ando@gtracted with

ethyl acetate (2 x 250m ), washed conbi ned extracts &
with saturated sodium chloride, dried over
[0088] BINAP (233mg, 0.375mmole) and palladium(IT)acetate (56.1mg, 0.25mmole were

combined in 8m! dioxane (anh) and heated for 5 min, followed by addition of 2-(5-chloro-2-
fluorophenyl)-4-chloro-5-isoprpylpyrimidine (1.42g, 5Smmole), methyl 4-amino-3-
pyridinecarboxylate (912mg, 6mmole) and cesium carbonate (2.28g, 7.0mmole). The mixture
was heated to 90°C overnight. Removed dioxane under vacuum, the solid residue was
tritureated with ethy! acetate (20ml) and filtered to give 767mg product which contains cesium

carbonate and was used directly in next step without further purification.

30



sodium sul fate (anh.) and renoved the solvent to give
3.43g product. 0 SCCI2 C N NNH aC cat DMV I N C F
WO-2004 DAY | PCT/US2003/028590
2- (5-chl oro- 2-fl uorophenyl ) - 5-i sopropyl pri n di ne- 4-one

3. 43% 12. 86mmol e) was suspended in thionyl chloride
5995%9%9 4205mmol e) and 3 drops DVF were added. The

m xture was hegted to 80C for 30m n, renpyed excess

t hi onyl chl ori dg under vacuum The:resi duejwas

treated with™ ) and chl orof orm @ N
Extracted product { ntJo ciNaoHiagM | ayer .

chl or of or m wijt FINL0% sodium carbonate (c I'a and dri ed
chl or of ormAAxxE)\gqverF SONe@ 'sul fate ,\)N Rgroved

solvent to give¢ 3)32g product. CI 0 \C F
Pd(QAC)2 HN N N0 | NAP HN CS2CC3 N F NCI xane
N 90C1I i C [008 | NAP (233ng, 0. 375mmol nd

pal ladiun(ll)acetatd (56.1 ng, 0.25mmle were
conbined in 8n di ox&he (anh) and heated for 5 Nl n,

f pd0s9perthe QMela(@QG)n{l%quﬂfm(Qe f@as%h&ﬁéh&dﬂn 10ml methanol and treated with
| or o-5-isoprpyl pyrimdine (1.429g

fl h
Mﬁ eﬁéq%ry"[ e4mgfﬁrﬁga%regwp dorA0min, B'EBE‘)PPQIF reegmwxmre
eﬁmﬂit&o urﬂ&dvaeﬁﬁﬁ WA DRRBARL (Bhe2BHeoud sERMB vk acililiRd with 6M

xture was heated to 90C overni ght. Renoved di oxane
IiFHdEIT‘ 5)/5’&‘9@%0 t)tﬁ%mi’fﬂdpﬁ 1888g.due was tritureated with
ethyl acetate (20nmp) and filtered to giywe 767ny
product which cont Ai ng_cesi um carlﬁqat and was used
directly in nextOst gp V th@MFfurtherd%%r' Tdation. 30

WD 2004/ 024159 P /\l 3,028590 219 000 O
N HO | N NaCH(pg) |HN /  cDI/[>—NH,
| SN F SN F
N L7
Cl . Cl

[0090] The acid (193mg, 0.5Smmole) was suspended in DMF (anh. 6ml) and treated with
carbonyl dimimidazole (162mg, 1.0mmole) and heated to 60°C for 2 hours. Cyclopropylamine
(114mg, 2.0mmole) was added and the solution stirred overnight at room temperature. Filtered

mixture and filtrate subjected to HPLC purification. Isolated 34mg product.
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HNNF MOHNF NN C C [0089) The ester (630ng,
1.57mmol e ) was suspended in | OM nethanol and treated
wowdoh024sd 2. OM NaOH(aq). The mi xture was ref | PXEUST003/028590
30m n, then cool ed reaction m xture evaporated under
vacuum to renove net hanol. The aqueous sol ution was
2800282 H40ed with 6M HC (pH 5), filtered to obtain
-product -180ng. O O HO 31- NHI 10 HNN H
CDI/ [>NH2 NFI NF N ﬁEMEPEéI [ 00901 The acid
(193ng, 0.5mpl e) waPrédipensfCompbulM2A anh. 6ml) and
treated wwth carbonyl dim m dazole (162ng, | . Omol e)
and heated to 60C for 2 Cycl opropyl agi-ne (1
| 4ng, 2. Omol e) was addeg%§% solutlon%g] r

overnig a§' room t enper at usn iltered and
filtrate nected_to H |f|caL|_Qn. ed 34ny
product. 3% /024159 | @03/ 02859
219002029440 Ie 8 Pre Cign\y%n of  Compo @
H3C2C HRC N T HN HN N N c N-C
| '
ANH

HNT X I

N/‘j©/
.

9

Compound
122

Preparation of 7:
[0091] To 1.42g (5.0mmol) of (6), was added 2.2g( 7.0mmol) cesium carbonate, .056g
(-:25mmol) Pd(Ac)2, .233g (.44mmol) BINAP, and .912g ( 6.0mmol) of 4-amino-3-methylester

pyridine. 10ml of anhydrous 1-4-Dioxane was added and the mixture was heated to 90°C
overnight. Dioxane was removed by reduced pressure and material was washed with

ethylacetate.

Preparation of 8:
[0092] To 0.35g (1.24mmol) of (7) was added 8ml of methanol and 3ml of a 1M NaOH
solution. Mixture was heated to 70°C for 2 hrs, cooled then acidified to pHS using 1M HCI.

Product was collected by vacuum filtration, washed with a small amount of water and dried in

vacuum oven.

Preparation of 9:
[0093] To .223g (.589mmol) of (8), was added .19g (.18mmol) of N,N’-

Carbonyldiimidazole. The mixture was treated with 4ml of anhydrous DMF and heated to 70°C

for 2 hrs. Reaction was cooled to room temperature and .168g (2.9mmol) of cyclopropylamine
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9 Preparation of 7: [0091] To 1.42g (5. Omol) of (6),
woam4arded 2. 2g( 7. Omol ) cesium carbonat e, OE©UUS2003/028590

(.25mmol ) Pd(Ac)2,.233g (.44mol) Bl NAP, and 9129 D

(6. 0mol ) of 4-am no-3-nethylester pyridine. 10m of
2900 us 1- 4- Di oxane was added and the m xture was

hea to0,90C .overnight. Di oxane was re

" AEe g g e AN A PG RUSNEG Wepation was then fired
afd pyrifed el ated.HIRIEpar ati on of 8: [0092] To 0. 35g

(1. 24mol ) of (7) was-added 8m of nethanol and 3m of

a 1M NaOH solution. Mxture was heated to 70C for 2

hrs, cool ed then acidifiedBxamplkl® using | M HCl .

Product was col |l ected by vacuum filt i on, washed

with a small amount oFRHA Ofg??éﬂpézﬂ’—i% n vacuum

oven. Preparation of 9: [0093] To .2239 (.589mmol ) of

(8), was added .19g (18mml) of N

r ppy! di dazol e. e m xt d widoh 4
T anhydr qus O hrs—» o
CHyfidia  Wes a:'tml/rqd t rhuom t e r &XCHr e a . PgBge {4

(2. ool ) °BFOcycl opr opyl ami ne© 32 \gPHH047' p24159 \
PCT/ U82003i 028590 219002029440 was addeg, and t he 14

reaction stirred at roomtenperature ove ht.
Reaction was then filtered and purlflea rep HPL_,,C
Exanple 9 Preparation of Conpound 136 “zﬁ‘cl
1) LDA NH SocCl, &(Hq CSzCos
| cl
29~ N/Jchn catOMF Pd(OAG)2 D\(k
T F F dioxane /I:r
16
NH 15
C'\dNHz
F NaOH
MeOH/water
Re\H oH

oY N R=-NHy/ THF )I;
HNTS
%N TEA, PyBop, DMFD\(A\
| J\/@/m
Compound F

136 19

Preparation of 10:

[0094] A mixture of cyclobutylmethanol (25g, 0.290mole) and methanesulfonyl chloride
(33.25g, 0.290mole) was stirred at 0°C while pyridine was added drop wise over 2.5 hours.
Reaction mixture was kept at 0°C overnight, then combined with 150ml ice cold 10% HCI. The
mixture was extracted with diethyl ether (3 x 125ml). Combined extracts were washed with
water (2 x 20ml) followed by saturated sodium bicarbonate (30ml). Dried extract over

anhydrous sodium sulfate and solvent removed under reduced pressure to give 35.58¢g product.
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MsCl KCN NaCH d 0 MeOH off Pyridine Q Et OH H20 X~

HZOZ o DCM 0 Pyridine 0 0C O=S=O N HO cat DV C 0\ 1
wa 320040134 12 O 14 ONH2NIT ~O C 1) LDA ONET/mez?/ozssm

I "NCS2CC83 ONN C NOC Pd(QAc)2 2 ) 0O ~"N I cat”

DMF / BINAP H NH di oxane N ~CI 15 F 16 17 ~FI / Cl"e
2NPR20794499 NaOH McOH/ water R, NH OH O N R-NH2/ THF O N

1 HNHNN'II., PyBop, DMF ~17 N cl NF N ~ cl

Comp 6 19 Preparation of 10: [00941 A

m[owsr @y@fobﬂytfakmbhﬂeﬂlﬁ@(mm xlzﬁgle) Wa2BFBlee in 2906h1 80%

nesulfon chl oride 290np

eg‘[“i‘ﬁ‘ ?‘@EFr apd el W‘F}EPO;S‘}?F‘P& %f%‘“%a@g gél%l Och88r bffqi\f@éewe? mixture

r&h&e&‘@\k&lﬁ ht. Beaed fe@&xomn%kédf&ﬂnmoﬂﬁPﬁﬁtelaénngtr&Ye%rvﬂﬂﬂd]éthyl ether
t hen conbl ned with 150mL ice cold 10% HCI .

(Fx X0Qml thensvashed wigh wiurgted spdiimeetigridedt Himl). (@rlsé ethes gygr sodium
sﬁ‘ﬁi@{aﬂﬁ‘fj %Jaﬁ@ﬁrﬁw%&l@nd?ﬁ?ﬂepgss% b¥er ﬂ\‘}ﬁ&?@lé&n 1(1)3219 ek ) twice to

| owed by saturated sodi um bi carbonat e
r@mwe@mwrwécrr Ramiyedrsolysntdo diva aiude ploduas, \alneh waﬂ pusified further by

SIS S e BB00a) cosse0 - o oM

Preparation of 12:

[0096] An ice cooled bath of sodium hydroxide (40g) in 50ml water was stirred while a 30%
hydrogen peroxide solution (50ml ) was added slowly maintaining cool temperature.
Cyclobutylacetonitrile (9.5g, 0.10mole) was added slowly, solution stirred 30 min then heated to
reflux for 2 days. Cooled reaction mixture, extracted with 50ml chloroform to remove unreacted
nitrile. Acidified aqueous layer with conc. HCI to pH 2, extracted cooled mixture with
chloroform (3 x 150ml). Dried chloroform extract over magnesium sulfate (anh.). Evaporated

solvent to give 8.63¢g product.

Preparation of 13:

[0097] Cyclobutylacetic acid (8.63g, 75.6mmole) was dissolved in dichloromethane
containing 2 drops dimethylformamide and oxally! chloride (45ml, 2M dichloromethane) was
added drop wise over 30 min at room temperature. The reaction mixture was stirred at room

temperature for 3 hours, and then solvent removed to give 8.6g product.

Preparation of 14:

[0098] Cyclobutyl acetyl chloride (8.6g, 64.8mmole) was added drop wise to a stirred
solution of pyridine (10.48ml, 129.6 mmole) in methanol (105ml). The solution was stirred
overnight at room temperature. Most of the excess methanol was removed under vacuum.
Solution was poured onto 150ml water, extracted with diethyl ether (3x 125ml). Combined
extracts were washed with 25ml 10% HCI, water (25ml) and saturated sodium bicarbonate
(25ml), water (25ml), saturated sodium chloride (25ml). Ether was dried over anhydrous

sodium sulfate and solvent removed to give 5.90g product.
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.............. 219002029440 Preparation of 11: [0095]
Cycl obut ynet hyl nesyl ate (35.38g 0.215nvl e) was

wale@sotased i n 250mML80% et hanol / wat er and tr eap@EDUSE003028590
pot assi um cyani de (25.25g, 0.388, 1.8eq) and reactiofi™ =™
m xture refluxed overnight. Poured reaction mxture
2190029292601 wat er and extracted with diethyl ether (2
x -10Qm ), .t hen washed with saturated sodi um chloride
(- SOMM her over sodium sulfate (anh.). The
dqﬂllﬂopﬂ‘@m@olﬁﬁdﬂ)éﬂdﬁiﬁbw@}@la&ﬂ&s(ed 58Y,80.68m@dold iid 2(Im13a91¢>m1rous

15cm renpve brovvn col or.

t@@%ﬂ@fﬁn@t g??oxfé waé%edmr'a@d dighiumf2.eM ‘\R/é%“%@?l“f .5éa3mmole) drop

Wit 1@ solBion WACHHEY G o@t ifdrl 48l BodIQd lghéﬂ%n%n'égre% ox%tz@ hnd methyl
Preparation of 12: [0096] An ice cool ed sodi um

Mglebusyiageate 4% 46 A3mowle) wag atdedwirop stise; the deamu @lxalr%@%ed at
HrerQORmiR MY I@ﬁna‘i@buflhﬁ me(&m&?m addidafd féa&WnYmi(ture was

mal nt al nl ng cool enperature yI acetonitri
Waamehto -0°Cdamnl lequr, vth@ raoi éeinps| b&wryS-cldmma -flepnobsnzamidide GP4g,

4'310§m%?99 V\Q? Qfsfoqjvetdgn %\s?rtglﬁlztg%x@rgf %‘0 §lut18f§)dd§&jto tﬁ@l%!l(!tl%ﬂ mixture

m xture, extracte ro ormito renov
doopreiacoved 10 mir, thdneefluxed dieright. quemslbndmsw’éuetra/hyﬂmfmmnmder

t . rac d tur r
\)(';gu)r(n, %gg)rérlfn?l.!e t%eltne@ 1{1:2 61?10 a(t)e? m\?\g%s( d a ?eog\s/ téér]utlon w181 & et%lmher 2x
TSml)fvettieh remohed) dariEncgro Agiends psasé wamacndlﬁecgwuhe chnSlfixgetnc acid to pH 5.

éOd%&t p(rgzl%gge%qg})rg?%o%qn e;’ﬂéﬁ g %l %l{?gév {hovt?a ér%m? sgztu{n% dried to give
3di7g ptdoan@dtiarield). cont ai ni ng 2 dr ops di et hyl f or mam de

and oxal 'yl chloride (45nl, 2M dichloromethane) was

added drop wi se over 30 mn at roomtenperature. The

r eacPicoarationxifillbe was stirred at room tenperature for

> HL 2 BRSSO BB 38y O s s
sufipbmfed aieth(c&yﬁch,lorﬁié (B2 vy, aklekd? dabipe pimstlsfotntandde and heated

i R T sy ar ot G S B wisr s BRI, Removed

emeef thioplt chatldd’ wiet a2 e bed rdsidue WizFouell ohfddceoxp@Ssxtracted with

anol rem)ved cuum ol uti an, was
oBBRGE- SHPB oo Ve b K S coopmcIdar e awious.
Sodimlsd FFAed hnd Sodvent ﬁﬁm&ved&&gr Glogg pRIdact\@ohgd Wi th 25n
10% HCl, water (25m ) and saturated sodi um bi carbonat e

(25m), water (25m ), saturated sodium chloride
(25m£1‘)eparEﬁdlﬁcrf1\WaS dried over anhydrous sodiumsulfate

28@2?8 '§é %t 3 /hgmé(gggéclc?bougylg)trggllc’llne ¢! 2’1)’8g, g\omole), cesium

carbonate (2.28g, 7mmole), palladium(lIl) acetate (56.1mg ().25mmole), BINAP (233 mg,

0.375mmole) and methyl 4-aminopyridine-3-carboxylate (912mg, 6mmole) were combined in
dioxane and heated to 80°C overnight. Removed solvent under vacuum, triturated residue with
ethyl acetate, filtered solid, washed with ethyl acetate to give 4.20g solid, estimated to contain
1.92g product, and remaining cesium carbonate. This material was used directly without further

purification.
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219002029440 Preparation of 15: [01001 To a solution
of diisopropylamne (7.15m , 50.63nmmole) in 20ni
wanhwydeass tetrahydrofuran at -20C, was addedP(mP/bsnoyi/ozssm
[ithium (2.5M hexanes, 22nml, 55.23mmole) dr 6p~ W S&
The solution was stirred at 0OC for 40m n, cool ed
21900201949 m xture to -78C and net hyl cycl obut yl

acet Ete SS 9& 46. 03mml e) was added drop wi se, the
reac stirred.at -78C for 30m n. Ethyl
f pureBy e/1(134. Tag]kstlrﬂeﬁecpﬁﬂz‘g&ka@t)ingmer@dl dedsian daﬂb@nﬁﬁd) iwaB suspended in

m xt ure was for_1 hour, then room

methagery 1 Omd,. aeﬁﬂ%mblv Sf)qhararhasﬁr@ﬁ'fan%ﬂ%ed sojutipad] hour, then ‘coolbd
QR3S RN &) m¥@anoll P VatRtn] 42idsilaqhedus ab1MEHNab YHaNw AN M HCl,

solufion added to the reaction mxture drop W se over
fiftereiselid wasking mdth wakerdo give | APgproducratissyaenuimoyen grying.
t et rahydr of uran under vacuum and residue taken up in

200n. water. shed aqueous sol ution with diethyl

et hem%e ayon ) which renoved dark col or. Aqueous

p'[lﬂ%@] WRS (B0 6.B2emblewl sasierdedas iiniethydinthntige @Hlﬁ To this was
ductRA{)rem pitated fromsolution. Filtered sol|d

as&%réiwéao 25 fmg,D 489 mample)s teiethyiamine; (B¥mictslifsrs, 8-359mmolg ) and 2M methyl

aRfiRArpt 181&%9:/@1%@' 1903 mRb PRI dc Qb Qfrred Qi robM kA derature for 3 hours.
2-(5-chloro-2-f uor%déS cycl obutylfpén m di ne-4-one

Thg reasipn miztusgives flferedeifroughyd pamigeaa filtsr andisybigetedtiqi HfiliCourification
tﬁé@gglm Profne! e), added 2 drops dinethyl formam de and
ated "m xture to 80C for 30 mn. Starting materi al
was conpl eted dissolved at this tinme. Renoved excess
t hi onyI choride under vacupgangé1g esi due was poured
onto ice water, extracted W|th chl oroform chl orof orm
later washed with 1084%0ad Lpmpound B35 grijed over
anhydrous. Sodium sulfate and soI vent renoved to give
3.98g product. (99% Preparation of 17: [0108do.L. -
2- (5-chl oro-2-fluoro)-4-chl oro-5- cxclobutylpyrl q||e
(1. 48g, copapl ), ¢esfum carbonan 2. 289, 7

pal | adj{un( | L}—ace éN(56 _Lntg—(’) e}~ 233
ng, 0. ’375mm| e) an 7
4-am nopyri di ne- 3- CQJ ate (9122 Ie) yye

combi ned in gt oxane and hgabed to 80C overnight.
Renoved sol vent}@er vacuum @urat ed residue with
et hyl acetatepnt™tered sol|i ey shed with ethyl
acetate to-fYfiwven4. 20g sol it eqtimted to contain
1. 92g product! .3 @mal ni ng i ccar jopat e.
materi al was used rectly with furt I,e¢ompoun;pf55§
purification2? 35 \WD 2004/ 024%59 / US2Q03/ 028590
219002029440 Preparation of 18:

Preparation of 20:

[0105] Solid sodium metal pieces, (2.11g, 92.0mmol) was washed with hexane and crushed
into smaller pieces. Hexane was removed and sodium pieces were added to a stirred solution at
0°C of N,N-Dimethylglycine methyl ester, (10.78g, 92.0mmolin anhydrous ether (80ml)).
Ethylformate (7.4ml, 92.0mmol) was added dropwise to this solution and the reaction was
stirred at room temperature for 3 hours. The rxn solution turns a creamy yellow consistency. To
this mixture, 5-chloro-2-fluorobenzamidine, (15.9g, 92.0mmol) dissolved in 100ml of 200 proof

ethanol was syringe into reaction flask and the mixture was refluxed gently overnight. Solvent
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[0103] VIII (4.20g, estimated 1.92g starting materi al

+ cesium carbonate) was suspended in nethanol |10n,

w@na4/204159 | M sodi um hydr oxi de. Refl uxed soI ut | wr/ms2003/028590
hour, then cooled m xture, renoved ffet hanol Ut .

vacuum acidi fied aqueous solution to pH4 with IM

Hﬂmﬁﬂwﬁﬁltered solid washing with water to give 1. SOg

S L A AT R
“duhmdayh @éonamyaavzls @ajldted (bpH Nhifd sv@acteddiiechishom. Combined
- (254 0. 489muol e), trlethylan1ne (49microlit

Otgasvsg tavay drigdishigimagpesiym Sulfaferpad ?mrﬁeztgﬂi%%}@ Rredyesis then
whsiRd With2lo9) etl@]‘ﬂe(a%ﬁ@éx‘aﬁé" Bikld'i§ £dg,aty.skpom t enper at ure

for 3 hours. = The reaction mxture was filtered

through 0.45m cron filter and subjected to HPLC
puriPipamkmmleo gi ve 61ng product. Exanple 10

T GTRR] 2R TooBaEy )3 <3 glopopy Rt e ORI RO s
trbhted with (2nﬂ'\l mm&\l) OF phspHirdY ofehchitbride aﬁ@ﬁﬂﬁ%@oﬂ-ﬁﬁm 83lvént was
24 F Preparation of 20 [0105] Solid sodium ne
regpQyg undef peducer gresge endpspduchas Gxkratiedinig qhwr?f@sz& ﬁ%d wesged with a

s&lided %&utnéﬁﬁf@ocﬁiﬁﬁh%ﬁ c?eg IcRB6ate WRIKRE EOYaRic/sENBM Qfhs %HE’d usmg
sodi um pi eces were a to a stirred solution at

magnaegiurp lfaistand piconitaied. Reaqiipn peoduead 43gxd prgyct, 95% yleld
92. Omol i n anhydrous ether (80nl)). Ethylformate

(7. 4pt, 92 ) was added dropwi se to this solution
and m was stirred at roomtenperature for

3 oy f'tmmUéﬁlohw(ZﬂP'( 4tg Qs niméINvaddissoRadih 38l JIf ahydrous 1,4-dioxane.

consi stency.
To this (.29g, 1. 9mmol) of 5, (.018g, .080mmol) of palladium acetate, (.075g, .121mmol) of

BINAP, and (.786g, 2.41mmol) of cesium carbonate was added at once. The reaction was
refluxed for 3 hours, cooled and the dioxane was evaporated off. Crude product is washed with

ethylacetate. Crude product is a mixture with cesium carbonate remaining. No yield was taken.

Preparation of 23:
[0108] To (22) was added 15ml of methanol and 3ml of a 1M NaOH solution. Mixture was
heated to 70°C for 2 hrs, cooled then acidified to pH4 using 1M HCI. Product was collected by

vacuum filtration, washed with a small amount of water and dried in vacuum oven. Received

.064g, 10.3% collective yield from imino chloride (21).

Preparation of 24:
[0109] To (.064g, .166mmol) of (23), was added (.054g, .330mmol) of
N,N’-Carbonyldiimidazole. The mixture was treated with Sml of anhydrous DMF and heated to

70°C for 2 hrs. Reaction was cooled to room temperature and .249ml (.498mmol) of
methylamine was added and the reaction stirred at room temperature overnight. Reaction was

then filtered and purified by prep HPLC. Received .0152g of material, 22.7% yield.
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this m xture, 5-chloro-2-fluorobenzam di ne, (15.9g,

92. Omvol ) dissolved in 100m of 200 proof ethanol was
W@ yoongase nto reaction flask and the m xture WesST/US2003/028590

refluxed gently overnight. Solvent 36 WO 2004/ 024159

.PCT/ US2003/ 028590 219002029440 is then renoved under
2ved0ed pressure and slurry is taken up into

chl or of orm and extracted ith ter. Aqueous | ayer

was- adj usted to pH 7 and eﬂﬂ%&d wi th chl oroform

Conbi ned organi ¢ sobugaatiB& ChimmPdnd/FIgNY Magnesi um

sul fate and concentrated. Crude product is then

washed with 20% et hyl acet at e/ Hexan Yi el d,.i . 3

17.5% Preparation of? TN 0106] e | vicBoih

2-(5- chlora2fluoro )-5-cycl -pyri

(.46q9, H3dQ | eated, wice m]., J&CCY

phosphoru mX kprl .n- r@flux thrs !

was renovB er re pressure a product

extracted i fto chI or of o'fm and washed®wth a satfurated

sol ution of sodi umhydrotfen carbonate2éwith ice. @ ganic

solvent was dried using magnesium sul fatg aBgpound 108

concentrated.. Reaction produced .43g of prloduct, 95%

yi elg—@?‘%mn of 22: [0107] Inino chloride (21),

( [0233} Th.a20NEbn owmnﬁbsmirumdine (oimg™n. 1arhlny¢glr ge@ in dry

| oxane, o :

ihorme o wemadtel T aER e & me Doybgmol Bosieab B NapP (100me
oBbMEnor 201075(eq), 8091 mg2 of &5700); )3.2F maRE i1Weqs wnbwe@bﬁmm gof

ded at. once. The reaction was refluxed for houro
chB’@F‘e&ChlﬁH’bF%m&"&xla niereieastien, sohion mag stfed, anehe?a%* at 90°C under
nﬁrro%grygﬁotehﬁon%ﬁ? 88 s Wrhdrea@loh iRl vs@ ool té%(l)\rlg 'ié?ﬁ’;ﬂt%urb and
u

a mxture with césium carbonate renaini ng Vi
filtersd thiregh. Celife@e ple selvert was reamved gmposgo trfcgwrezzbfomemdue 25 (42%

RS hich s o VARG e B e sy MRS SREMEDI OB M, 10190)

acidified to pH4 using 1M HCl. Product was coll ected
by pResuanddfbkr ation, washed with a small anmount of
wat er and dried in vacuum oven. Received 0649, 10.3%

c M &L (Towsolptian of 35 Mai 1ep mmobrin feshmethanok2g aﬁ} Was agded PU/C
(@0 gvﬁ) "l{hg ;&gﬁon s?stém %ﬁlgvacmml ﬁlle@fwrt(r%%mgé’r\ﬁﬁld@rdﬁﬁﬁin for 20 h.

S‘W Car bonyl di i m dazol e.
T s@t@lve wmsemqve@bkﬂltrmwmar@rm @rraemyameete@wgemamde 26 (39%
oom
VRER The e o Ol RS py BRR0Y AP UB BB el o
(MdQBPEMdSPhe reaction stirred at roomtenperature
overni ght. Reaction was then filtered and purified by

prep HPLC. Received .0152g of material, 22.7%yield.
37  Preparation of 27:

[0112] To a solution of 26 (100 mg, 0.29 mmol, 1 eq) in fresh DCM (10 ml) was added 72
mg of 1-ethyl-3-(3-dimethylaminopropyl)-carbodimide (EDC) (72.2 mg, 0.377 mmol, 1.3 eq)

of

followed by acetic acid (13.3 mg, 0.29 mmol, leq). The reaction solution was stirred at room

temperature for 8 hrs. The solvent was removed in vacuo to give 27 (99% yield).
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11 Preparation of Conpound 108 CI OHN N HHN H3000HN \
wOobootB8asd L N H3CO I L N H3CO N H3CO | N N I PCrUSI03/028590

j G NI j AN FFFF 2526 27 Conmpound 108

Preparation of 25: [0110] To a sol ution of

2p0@aiomy- 3-ni tropyridine (300 ng, 2.15 mmol, | eq) in

dry "1, 4-dioxane (25 m) re added Pd(QAC)2 (24.1 ny,
0.107 mml, 0.05 eq), BI , 0.162 mmol
0.075 eq), 1054 Ny ObrdaRKoiConfbumarbdo 1.5 eq)
foll owed by 704 ng of .-2-fluoro-5-chlorobenzam di ne 1.

The I actlon sol uti on was tlrred and heat ed at 90
under nltrogen protectlon for 3 days. The reactlo
r%u

was cool ed t oMo @nperature and
Cel|t L}——Ihe S Iv gi va uo t 0

glve - v~ reS|due 25 ( mhlch
purlfled silica gel colunn mat ogr aph uted b
(MeOH BCM™10/90). Preparatfon™f 26: [0111]¢To a F

solution of 25 (400 ng, 1.0@8mmol) in fresh nethéﬁm
(20 M) was added Pd/C (10% wt). The reaction system
was evacuated and filled wth hydrogen under | atmfor
20 h. The catal yst was renoved by filtration and the

filtrate was evaporated to give crude 26 (39% [ d).
The crude product was purified by colum

chromat ography on silica gel (MeOH DCM 5/95). Z >N
Preparation of 27: [0112] To a solution of 26 (100 '
0.29 mol, | eq) in fresh DCM (10 nm) was added*VQ

of 1-ethyl-3-(3-dinethylam nopropyl)-c rbodl DC)
(72.2 ng, 0.377 mol, 1.3 eq¢0m§&hhqg@c cet| Cld
(13.3 ng, 0.29 mmol, leq). [The reaction

stirred at room tenperature for 8 hrs. Ivent

was renoved in vacuo to give 27 (99@6y|eld) 38 WOr
2004/ 024159 PCT/ US2003/ 028590 219002029440 Exanmbe 12

[0113] A suspension of 5-methoxy-4-chloropyrimidine 1 (853mg, 1.8 mmol) and AICI; (5g,
21.9 mmol, 12eq.) in methylene chloride (50 mL) was heated to reflux for 48h, and then poured
into a solution of 1N HCI (50 mL). The mixture was extracted with CH,Cl, (5x100 mL) and the
extracts dried over Na,SO,. Evaporation of the solvent followed by chrométography (0-10%
MeOH in CH,Cl,) gave the product 28 as a white solid (772mg, 95%).

[0114] A suspension of 5,hydroxy-4-chloropyrimidine 28 (50mg, 0.19 mmol), 4,fluoro-
benzyl bromide (56mg, 0.29 mmol, 1.5eq.) and K,COs3 (40mg, 0.29 mmol, 1.5eq.) in dry DMF
(2 mL) was heated to 60°C overnight followed by evaporation and chromatography (CH,Cl,) to
give the product 29 as a cream solid (43mg, 61% yield).

[0115] To a solution of the chloropyrimidine 29 (43mg, 0.12 mmol) in dry dioxane (3 mL)
was added successively Pd,(dba); (Smg, Smol%), Rac-BINAP (6mg, 7.5mol%), 3,methyl-4-
aminopyridine (15mg, 0.14 mmél, 1.2eq.) and NaO'Bu (14mg, 0.14mmol, 1.2eq.). The mixture
was heated at 50°C for 5h then cooled and evaporated. The crude residue was purified by HPLC
to give the desired product 30, lyophilized as a TFA salt (7.4mg).
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Preparation of Conpound 150 CI C CI HO O NNNt C
| tFIDA NC NFI/ F2829/ N HN\ O N Compound

walo4/D4as F 30 [0113] A suspension of PCT/US2003/028590
5- met hoxy-4-chl oropyrimdine 1 (853ng, 1.8 mml) and
Ald3 (59, 21.9 nmmol, 12eq.) in nethylene chloride
%%@”ﬁﬁ§)mas heated to reflux for 48h, and then poured
into a solution of IN HC ESO th3 The m xture was
extracted wth.CH2A 2 (5x1 nd the extracts
dried over Na2SO4. Evmgaratibh ofiCafpdune 189! vent fol | owed
by “chr omat ogr aphy é0-10% MeCH in CH2Cl 2)- gave the
product 28 asﬁg white solid (772nmg, 95% .- [0114] A
suspensi on of ,hdeQxy 4-chl oropyri m di ne 28 (50nyg,

0- benz brom de (56ng, 0. 29 nnDI

1. 5eq and K2 40ng O 9 mol, 1.5eq.) in ry

(2 was héat e gnight fol | owed by-©

e aporat?Mﬁ14mmi_chLo og aphy C}Qg? ve the
duct 29 as a crea (23 1% yield

a solution of the orop¥ di ne 29 (43 O 12
mol 3, in dry dioxane (3 nlg) "was™ added succeSS|v%5y F
Pd2(dba)3 (5nmg, 5nmol %, Rac Bl NAP (6ng, 7.5n0l %,

3, met hyl -4- am nopyridine (15ng, 0.14 mol, 1. 2eq.

and NaO Bu (14ng, 0.14mol, 1.2eq.). The nixture S
heated at 50C for 5h then cool ed and evaporated. T e
crude Pesidue was purified by HPLC to give the

deS| ganproduct 30, | yophigy a TFA salt (%
20 24159 PCT/ U82003/ 285 0 2190020294 8

Exanpha Prepar ati on of nd 159

é%@ éﬁ@r é%@

Compound 159

[0116] The 5-benzyloxy analogs were synthesized using the same conditions as those for the
5-methoxy analogs, but using methyl-benzyloxyacetate 31 as the starting material.

’ , _DLDA At_go p

0 ° 2) o, O >
O

[0117] To a solution of diisopropylamine (20.58g , 204mmole) in 60m| tetrahydrofuran
(anh.) at -20°C was added dropwise, n-butyllithium (2.5M hexane, 88ml, 222mmole). The
solution was stirred at 0°C for 40min. The mixture was then cooled to —78°C and methyl t-butyl
acetate (24.1.0g, 185mmole) was added dropwise, the reaction mixture was stirred at —78°C for
30min. Ethyl formate (13.70g, 185mmole) was then added and the reaction mixture was
warmed to room temperature with stirring for 18 hours. The reaction mixture was poured into

300ml ice water. The organic layer was extracted with 1M sodium hydroxide (2 x 40ml) and

added to the aqueous layer. The aqueous layer was acidified with 40% sulfuric acid to pH 5.0
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NH2 ¢ OOHCd SOw ~1 FI/ 313233F OOO H2N

/I NHO/ NMONHNHNHN OOO NNNOC | INC IN
waCtook/odsisa 36 F 1 / \ 35 F I 34 Conpound 159 [Hh16320T3ne28590

5- benzyl oxy anal ogs were synthesi zed using the sane

conditions as those for the 5-nethoxy anal ogs, but

%J%P??@“ﬁ‘bt hyl - benzyl oxyacetate 31 as the starting

c%rol 1%] Tl%)sglln{?on was expfacct) nq w1ch%( @ygegﬁ)erkgéigmll%% 05n%1r}$d ether extract

V&Qhﬁ Wlﬁt saahgtcﬁ ﬂﬂumachlor(chndirw)i oxér soamﬁi sukfste @I\ﬁe @nd solvent removed to )

"~ SUSREs bl oLy Bb TG T AR S SOE vt s purtcation.

The RKixture was then qﬁple@to -78C and nethy|l ©- butyl
ace e 4.1.0g, 185mmife) Awas ggsigd drop

react iyon Xt ur e+was '
formaty (13.70g, 185 _
reaction m xture was eIt o roomtenperature w
stirring for 18 hours. The reaction m xture was pbur¥d

| a t
1 0y 8 PRSI N
agefete 6484, 4% &mmOTPBI é’a&dfsﬁ@b@d in ethamol (Tamaod Hédtedesd rclﬂtlxlfor 2 hours.

Y B bHS) BR8-S pDe s LR BRI e, extscted wi

186 badiino hy duesdeetétxr 400t dScwilltiimddlheQduy bxtechers abHlified4athl)MV

h%ﬁ{gglﬁl:&ggac% Iﬁoca,l%g{}/vzrés?e%ra Y\éavr\ﬂqg Stlh\?ll\‘l acgl at(:ggnﬁ I?ISn&ﬁ, Ocoglgrr\?% en-zftract dried

oversodieoh sutfate ginhg apd Sdvent reawval toigipgithke graducd 20280984 yield).
yield). This maberi al was used wi t hout felrt her

purificati SOCI, X
G%f:/'f " . catDMF ><f;,'f o
F F

[0119] 2-(5-chloro-2-fluorophenyl)-5-t-butylprimidine-4-one (2.02, 7.20mmole) was
suspended in thionyl chloride (10ml) and 3 drops DMF were added. The mixture was heated to
80°C for 30min, removed excess thionyl chloride under vacuum. The residue was treated with
ice (50ml) and chloroform (50ml). Extracted product into chloroform. Washed chloroform with
10% sodium carbonate (cold) and dried chloroform layer over sodium sulfate (anh,) Removed

solvent to give 2.00g product. (93% yield)

cl o

N N F \O l = N
B o Pd(OAC), P
N £ NN BINAP HN
— SN OF
HNT N Cs,CO; |
Cl Dioxane N
90°C

[0120] BINAP (311mg, 0.50mmole) and palladium(I)acetate (74mg, 0.334mmole were
combined in 10ml dioxane (anh) and heated for 5 min, followed by addition of 2-(5-chloro-2-

fluorophenyl)-4-chloro-5-t-butyllpyrimidine (2.00g, 6.68mmole), methyl
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OHNNHR2 O EtOH + FNH 0C NI / F [0118]

5-chl or o- 2-fl uor obenzam di ne (7.39g, 42.8mmovl e) and
woredonpb4139 f ormyl -t -butyl acetate (6.78g, 42. 8raDIULY003/028590

was di ssolved in ethanol (75m ) and heated to refl ux

for 2 hours. Renoved ethanol by rotary evaporation,
29804 t aken up in chloroform (300m), extracted with

ST BNaRR AF clag BT AR GrRRHE L fse  938mmolo)
TRe atktaite Wﬁﬁez&edtb 0tE6lemiigH. REnhWedaki‘cﬁ:hﬁd ﬂdér&a&udh@,@lid Solid residue

~.:combi ne ’e'X‘tra . dri i unrsuf:
“@&r%}lérﬂieg PahSY acte@t“gﬁ%‘@‘)ta B‘Frﬁglﬁ’c&“"‘é GF%?‘H‘}?‘“S cesium
c?’éa%&d@as ubdd dirdétlylYheddstep with¥at furthér buﬂi‘ﬁcﬁhon F

2- (5-chl oro- 2- f Buor ophenyl ) - 5-t - butyl pri mi ne-4-one
(2.02, 7. 20rm<(g suspended in thiopy

ide (I
On) and 3 drop The m xt ur dl
heated to 80 r eﬁﬂo@ed excesg Hhi
chloride un \cuum T,h fesi due was ated with

ice (50ml) dnd]jch}or form 50rrfl) Ext ractjed fpr oduct
into chl orofor [@' chl oroformwi th 0% g0t um

carbonate (cold) an ied chloroform | ayer o\
sodi um sul fate (anh,) Renoved solvent to give 2. 00g
product. (93%yield)cO 0 /NF 0 Pd(QAc)2 \C (¢'i N +

I(&%lﬁ[@%%(gl}kﬁ%&%é Sf%%B"r‘gg Qllh x@l Q%cﬂ{]e%te'h' withfmil2.0M

NaélH(aq)l g hlixtere e\taateélu(ielﬂﬂogl hour3Bameroled rmh@n meurb evapdrated under

V%puum dtg?‘%mgue% ol( ?{ﬂg%ﬂ%?gs_ %?Lﬂitoﬁ ({Lafs %idi%ecmvnh 61(/101I-I(13P(¥§ﬁd5), filtered

on o
té blnmnq»pfdectyzzsy chI oro-5-t-butyl | pyrimdine (2.00g,

6. 68mmuol e), nethyl 41
o)

HO™ SN ONY N
| DMF OH >
HN S e HN
I OH ~

Nig N

Cl Cl
[0122] The acid (100mg, 0.25mmole) was suspended in DMF (anh. 3ml) and treated with

carbonyl dimimidazole (8 1mg, 0.5mmole) and heated to 60°C for 2 hours. S(+)-1-amino-2-

propanol (75mg, 1.0mmole) was added and the solution stirred overnight at room temperature.

Filtered mixture and filtrate subjected to HPLC purification. Isolated 12mg product.

Example 14
Activity of the Invention Compounds

[0123] The compounds of the invention are tested for their ability to inhibit TGFp by a
TGFP R' autophosphorylation protocol. This was conducted as follows: Compound dilutions

and reagents were prepared fresh daily. Compounds were diluted from DMSO stock solutions
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WD 2004/ 024159 PCT/ US2003/ 028590 219002029440

4- am no- 3- pyri di necar boxyl ate (1.22g, 8. Omvole) and
w@eaiomisar bonate (3.05g, 9.38mmvle). The m XPCT/@SWAF028590

heated to 90C overni ght. Renoved di oxane under vacuum

the solid residue was triturated with ethyl acetate

2(Ropo40and filtered to give 3.15g product which

ntai ns cesi.um carbonate and s used direct i
t%@%ﬁle&h@ﬂeweﬁ ASSAY cqngeritRien. kesRing fingl PYIS %Pneentreil% inchassay less

tha'N or EfalNe Gk, aBGFBRN /wabldﬁ'uté@tgﬂ thhds tthies:%H a\ssag cbn&*htrzﬂon in buffer +

[0121] The-ester. (3. 15g)-Was suspende
TG R masdilpiad Bt deagia AR, AndRAMING AT WasTided at 60uCi/mL.

m(é&tzid{ erhYassa) o H@éﬁﬂrﬂé By é‘d\c/i g%ul JFfile ngl% %jzduﬁ éﬁﬁqie 8pound

Xture evaporate aduumto fenpve net
smheomqﬂeowtlsmww iniatedaz tfa:caddlircibm efl10m o ABMNIHC] Filfgd kbsBy ¢onditions

irﬁ_cil | 'r_ﬁ‘.\qy_lmt’l% gl?(%%)} ?GP é %q u§ %’N%i‘q Qﬁ)r‘lM %8&%'@%7’3 ]The reactions

wetcliddjbattd @t @emderapditnmg, forOzozﬂnmé. EThewadctiSnkspa & stepped Iby transferrmg

anh. 3ml) and treated wt C ony d
2%&69;5 r%ymaﬁa{l%e ?%Hw?ﬁrbém‘f%g?ef Elaf?oij'é‘nha 2 pre-wetted
wihH)5ullofM SV HEPO,pePPEn OA fidr AafiBlutes); u{amisaoere/\@&shadmmlth 75mM

and the solution stirred overni ght at, roo

HaBQpandangs with 9peiethaply The Rlatsres Sried, eintilagon ckisileras agded to each

well, dfidlife RoINS \f'ér@ &Sdnféﬂ in 4 P&YkaldEIbp& ST nRErptEE lseinfie®BR L &unter.
14 Acti vi t%\{st t% he Invention Conpounds [0123] The
r@ C

cdM38Lirdhs i QrppeERds REpVides & thisessay ICervajusiinythe range

ofBloklsh¥nil@mblpi bit TGE[i by a TG[3 R
aut ophosphoryl ati on protocol. This was conducted as

foll ows: Conpound dil utions
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and reagents were prepared fresh daily. Conpounds were

di luted from DVBSO stock solutions 42 WO 2004/ 024159
WOPLDANEAN 3/ 028590 219002029440 to 2 tinmes theCTiesionzess590

assay concentration, keeping final DWVSO concentration

in the assay less than or equal to 1% TG(3 R was

20000202%# to 4 tines the desired assay concentration in

buffer + DIT. ATP was diluégglunto‘4x reaction

buffer, and gamma- 33P- ATP ded at 60uCi/ni.

10124] The assay was perfornmed by adding | Qul of the

enzyne to 20ul of the cgmpound- solution. The reacti on

was i nijti at EAMBOUNRE additi on of | SERVCTHREATP mi x.

Fi nal gssay conditions |included 10uM ATP, | 70nM TGF(3

Rl, and IMDTT &n 20mM NOPS, pH7. The iEgZEions wer e

i ncubatjed at roomtenperjature for 20 m nutes. The
reacti dgns were stopped by transferri ul of
reactign mixture onto a [phosphoceNf & 9g-vel |
filter |plate, which had been pre-wetfied| w|th 15ul of
0. 25M H3PO4 per well. After 5 m MebesN't Ils were
washed |4x with 75mM H3BO4 and once mﬁgﬁhgézfethanol.

The pl gte—was—eried—seH |
to eachh well, and the wells were counted;in a Packard

TopCount m croplate scintillation counte/fl 0125] The
il lustriated conpounds prijovide, in thigy , 1C50
val ues |in the range of 0.05-50Ngb%§o lar. 43 WO

2004/ 024159 PCT/ US2003/ 028590 219002D29440F Tabl e 1

COMPOUND # STRUCTURE 1 ~N HN ~ [, N SN2
HNC ME02C NF MeS N 15 3 /I

|
HNT X
NC~N

ﬁ
Me,N N/L\[:E]
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HN-N NC NF Me2N N4 HN :tlocl 5 HNNF N 44 WO
2004/ 024159 PCT/ US2003/ 028590 219002029440 COVPOUND, #
waIlRyRHURE. 6 N HNNF NC ~N HN N AcHNAI/ 2008028590

N HN MeO N C

219002029440
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C N10 O HN EtO/ NF N 45 WD 2004/ 024159
PCT/ US2003/ 028590 219002029440 COVPOUND. STRUCTURE
wdioosoMisd HN N HZN NC 12 NHN EtO N Cl BEr/its2003/028590

HN 5111,

N | HN
219002029440

N MeO N |
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14 N
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219002029440 COVPOUND# STRUCTURE 16 N \|
17 MeS ,

wWao-2004/02418€0 N Cl

46 WO 2004/ 024159 PCT/ US2003/ 028590

Cl 18 MMON HN MOL NFNI \ \ O

EEOL NNI \ 20 ~ N

219002029440
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\

HN MO/ N
HN MeO N F pdd/iUs2003/628590

19 ~ N HN
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HN N N 47 WO 2004/ 024159 PCT/ US2003/ 028590

219002029440 COVPOUND # STRUCTURE 21 /

wOoNo04/0243%9 22 N | HN ~N F
I\ G 24N | HNONF

2004/ 024159 PCT/ US2003/ 0285
2BPREEHIR
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\ i HN Cc1LNF

Cl 23 ~ N HN OI&im™u$20034028590
NI \ C 48 WO
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\'l HNHOLNF NI\ O 32~-N \ HNfO - NF \
Et2NNC 33r I -yo HNNFNOC 34 TN \' I HN O
wo-DoMoH1SN N o CI 50 WD 2004/ 024159 PCT/ US2083Y/ 02868628590
219002029440 COM POUND # STRUCTURE 35t r N HN fO'N

FMONC 36r]
219002029440
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each of R3 and R4 is independently H or a
non-interfering substituent; each R2 is independently
wa@20van2418¢ er f eri ng substituent; and n is 0-5. PCT/UR®03/028590

conmpound of claiml wherein each R3 and R4 is

i ndependently H, al kyl, alkenyl, alkynyl, acyl, aryl,
2gdobpboasoyl , aroyl, O aryl, O alkylaryl, O aroyl,
NR-aryl, NR-_alkylaryl NR-aroyl or the heterg forn

LN

- NRCOOR, - OCON COOR -SCBR - - CN
-CF3, or -NCo2, mkereln each Ris |ndepende§%£ or

al kyl (j1-10C); 79 WD 2004/ 024159 PCT/ US2003/]028590
219002029440 wherein any| al kyl, al kenyl , yl& acyl
or arylj groups contained in R3 and/or ai n
one or |nore heteroatons jand/ or optiona be f
substitjuted. 3. The conpound of cIa|n11 mhereln ach
R2 is ijndependently al kyl, al kenyl, acyl ,

aryl, al kylaryl, aroyl, [Oaryl, C)alkylary C)aroyl
NR-aryl|, NR-al kylaryl, |NR-aroyl, or the hetero forng
of any lof—the fnrﬂﬂnlnﬁ haLg——GR——NRZ SR, ,-SOR, ]

- NRSCR, -NRSO@ “S02R | - 000R, -NRCOR %
- NRCOOR, , _SCBR - CN,

-CF3, or -NC2, mhereln each Ris |ndepend%n y H or
| ower al kyl (1-4C), wherein any al kyl, a

al kynyl|, acyl or aryl grpups contangd Z 21
contain one or nore heteroatons and/pt Egm tlo Iy
be further substituted. 4. The conpoulhd of clalm

wherein the substituents| on the aronme?ic noiety &f
are sellected fromthe group consisting of alkyl,

al kenyl|, al kynyl, acyl, @aryl, alkylaryl, aroyl,

O aryl,| OGalkylaryl, Oaroyl, NRaryl, NR-aIkyIaryI
NR-ar oyl , or tH& hetero f or ms of Qany of tHB

foregoijng, halo, OR NR2, "8 Z>N\RSOR, - NRSC2R,
-SC2R, |-000R, -NRCOR, -N T - OCONR?,
_COOR. |- SOBR - CONR2. - SOPNR2SHHEN - CF3. and - N2,

wherei nf each R is independent I or al kyl (1-100),
and wherein any al kyl, al kenyl, | ,Ct acyl or ary
noi eties contained in the substitue y contain one
or nore heteroatons and/jor may fuUi't heér be substituted
by the [foregoing substituents. 5. The conpound of

claiml, whereimo Ar is optionakiy substituted phenyl,
2-, 3- lor 4-pyridyl, indolng. L 4-pyrimdyl, or

benzi mdazolyl. 6. The conpoqu Iain11, wherein n
is 0-3.]| 7. The conpound pf c}&h 7 wherein R is Har
lower dl kyl (1-4C). HSC%N :

l N/ Cl

F
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8. The conpound of claim2, wherein each R3 and R4 is

i ndependently H, alkyl (1-10C), OR SR or NR2 wherein
w®2008/0bk169 al kyl (1-10C), each optional |y subspcT/us®u3/028590

9. The conpound of claim8, wherein said optional
substituent is an aromatic noiety or a heterocyclic
2ra002029¢40 each optionally substituted. 10. The conpound

of claim9, wherein at |east one of R3 and R4 is H.

80 WD 2004/ 024159 PCT/ US2003/1888500 219002029440 11.
The conpound of claim3, wherein each R2 is

I ndependentcbyipalnd\f the @rs@ky, or halo. 12. The

compound of claim 11, V\AAwer ein each R2 is independently

hal o. 13. The conpound ﬂa claim4, wherein the
substituents on the aromatic noiety of Ar are

sel ected fromthe group¥consisting of alkyl, Oaryl,

O al kylaryl, NR-aryl, apd N-al kylaryl wherein any

al kyl or aryl contained I‘r\\msai d substituent may
further optionally b |subs ituted. 14. THKE conpound of

claim 13, wherein sai in des 0, 1 or 2
substituents. 15.R°The ¥onpo cl.aim 14, wherein
said aryl includes 0 or 1 su @J‘éﬁt)& 16. The
conmpound of claim 2, wherein R3 and R4 is

i ndependently H, CN, COOR, OR, SR, NR2, alkyl (1-60),
acy| aifdithe gharmagepticallz pgdepirlyle Sdtswhéptoylrug%yr,rnswgm@ﬁ wiherein s

H or - ' Y, 3 .

port iA(S ﬁég#%%nté énl %pqgﬁ%gﬁg?su u né{dgdr%nag&fodzrgk)ﬁ%dﬁllg éub@t'it}ﬂed heteroaromatic
g torttainieg Svi2trimgmeebesvdgaiimspid Heferoarbmaticompety gdntaifis one or
clajm 1 rein R js.H 18 . The nd claimb,
TR Poprindt R e Powis? e Y e BAMBR RGB!

4-pyridyl, 3-pyridyl, 4-pyersqdyl, or 2-pyrimdyl.

19. The conpound of cl ai m[18, erein Ar is 4-pyridyl.
20. A nethod to treat conditi assqﬁiated with

unwanted activity of T od conpri ses

adm nistering to a subject in needgyof such treatnent

an effective anount of the corrEound of claiml or a

phar maesinR daH. dlyhber) ialkany! k2pEdikypyl (2-8C), an aromatic or
hBRATFRERE bhiofd) cSHRIMAS 501 PiRg WRInbErscompri ses t he
con‘pa)lou'ngl &0‘;‘?%‘? rru% %1) [ ng adm >§i ure with at | east
one BhHaNRadaueriScal |y acceptabl e excipient. 81

R'isH, alkyl (1-8C), alkenyl (2-8C), or alkynyl (2-8C);

Z represents N or CR;

each of R? and R? is independently H, or a non-interfering substituent;
each R? is independently a non-interfering substituent; and

nis 0-5.

2. The compound of claim 1 wherein each R® and R* is independently H, alkyl,
alkenyl, alkynyl, acyl, aryl, alkylaryl, aroyl, O-aryl, O-alkylaryl, O-aroyl, NR-aryl, NR-
alkylaryl, NR-aroyl, or the hetero forms of any of the foregoing, halo, OR, NR3, SR, -SOR,
-NRSOR, -NRSO;R, -SO;R, -OCOR, -NRCOR, -NRCONR;, -NRCOOR, -OCONR,, -COOR,
-SO;3R, -CONR3, -SO;NR3, -CN, -CF3, or -NO,, wherein each R is independently H or
alkyl (1-10C);
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wherein any alkyl, alkenyl, alkynyl, acyl or aryl groups contained in R? and/or R* may

contain one or more heteroatoms and/or optionally be further substituted.

3. The compound of claim 1 wherein each R? is independently alkyl, alkenyl,
alkynyl, acyl, aryl, alkylaryl, aroyl, O-aryl, O-alkylaryl, O-aroyl, NR-aryl, NR-alkylaryl,
NR-aroyl, or the hetero forms of any of the foregoing, halo, OR, NR», SR, -SOR, -NRSOR,
-NRSO;R, -SO;R, -OCOR, -NRCOR, -NRCONR;, -NRCOOR, -OCONR;, -COOR, -SO3R,
-CONRj3, -SO;NR3, -CN, -CF;, or -NO,, wherein each R is independently H or lower
alkyl (1-4C), wherein any alkyl, alkenyl, alkynyl, acyl or aryl groups contained in R? may

contain one or more heteroatoms and/or may optionally be further substituted.

4. The compound of claim 1, wherein the substituents on the aromatic moiety of Ar
are selected from the group consisting of alkyl, alkenyl, alkynyl, acyl, aryl, alkylaryl, aroyl,
O-aryl, O-alkylaryl, O-aroyl, NR-aryl, NR-alkylaryl, NR-aroyl, or the hetero forms of any, of the
foregoing, halo, OR, NR3, SR, -SOR, -NRSOR, -NRSO:R, -SO,R, -OCOR, -NRCOR,
-NRCONR;, -NRCOOR, -OCONR;3, -COOR, -SO3R, -CONR3, -SO,NR;, -CN, -CF3, and -NO3,
wherein each R is independently H or alkyl (1-10C), and wherein any alkyl, alkenyl, alkynyl,
acyl or aryl moieties contained in the substituent may contain one or more heteroatoms and/or

may further be substituted by the foregoing substituents.

5. The compound of claim 1, wherein Ar is optionally substituted phenyl, 2-, 3- or
4-pyridyl, indolyl, 2- or 4-pyrimidyl, or benzimidazolyl.

6. The compound of claim 1, wherein n is 0-3.
7. The compound of claim 1, wherein R is H or lower alkyl (1-4C).

8. The compound of claim 2, wherein each R® and R* is independently H,
alkyl (1-10C), OR, SR or NR; wherein R is H or alkyl (1-10C), each optionally substituted.

9. The compound of claim 8, wherein said optional substituent is an aromatic

moiety or a heterocyclic moiety, each optionally substituted.

10.  The compound of claim 9, wherein at least one of R® and R* is H.
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11.  The compound of claim 3, wherein each R? is independently alkyl, alkoxy, or

halo.
12.  The compound of claim 11, wherein each R? is independently halo.

13. The compound of claim 4, wherein the substituents on the aromatic moiety of Ar
are selected from the group consisting of alkyl, O-aryl, O-alkylaryl, NR-aryl, and N-alkylaryl

wherein any alkyl or aryl contained in said substituent may further optionally be substituted.
14.  The compound of claim 13, wherein said aryl includes 0, 1 or 2 substituents.
15.  The compound of claim 14, wherein said aryl includes 0 or 1 substituents.
16.  The compound of claim 2, wherein each R* and R* is independently H, CN,
COOR, OR, SR, NRy, alkyl (1-6C), acyl (1-6C), aryl, aryloxy, arylalkyloxy, wherein R is H or

alkyl (1-10C) and wherein any alkyl or aryl portions of said substituents may further be
substituted with the foregoing.

17.  The compound of claim 1, wherein R' is H.

18.  The compound of claim 5, wherein Ar is optionally substituted phenyl, 4-pyridyl,
3-pyridyl, 4-pyrimidyl, or 2-pyrimidyl.

19.  The compound of claim 18, wherein Ar is 4-pyridyl.

20. A method to treat conditions associated with unwanted activity of TGFB which
method comprises administering to a subject in need of such treatment an effective amount of

the compound of claim 1 or a pharmaceutical composition thereof.

21. A pharmaceutical composition which comprises the compound of formula (1) in

admixture with at least one pharmaceutically acceptable excipient.
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