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WD 2004/ 026859 PCT/ | B2003/ 003833 NOVEL | MDAZOLE
COVPOUNDS AS TRANSFORM NG GROWMH FACTOR (TGF)

wo DidiBR6BSRS Background of the Invention The prBSEIE2003/003833

invention relates to novel im dazole conpounds,
including 5 derivatives thereof, to internediates for
their preparation, to pharmaceutical conpositions
containing themand to their nmedicinal use. The
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a core 20 imdazole ring substituted with at “| east one
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Ieﬁ"H noiety as set forth herein, and all
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that @hiby the TGRS siphalinarpaway. iThe ppsenirintentionors desdrthed
t [ resent invention provides a

%%%&rﬁ@%ofsﬂ%gﬁ%gf mila (1a): WO 2004/ 026859

PCT/ | B2003/ 003833 -2 R6 R

SUMMARY OF THE INVENTION

The present invention provides a novel compound containing a core

imidazole ring substituted with at least one substituted or unsubstituted 2-pyridyl
moiety and at least one R moiety as set forth herein, and all pharmaceutically
acceptable salts, prodrugs, tautomers, hydrates, and solvates thereof. In a compound
of the invention, the substituted or unsubstituted 2-pyridyl moiety and R' moiety can
be in an 1,2-, 1,3- or 1,4~ relationship around the core imidazole ring; preferably, in
an 1,2~ or ortho relationship.

The present invention provides a compound of the formula (Ia):
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N/ RA N (la) S\~-N (R3)s and all pharmaceutically
acceptabl e salts, prodrugs, tautoners, hydrates, and

weolnarassd t hereof, where R1, R3, R4, R6, and SPEI/mB2063:(03833

as set forth below, with the 5 proviso that when R4 is

a substituted phenyl group, then (a) Rl is not a

naphthyl, anthracenyl or phenyl and (b) if Rl is a

phenyl fused with an aromatic or nonz aromatic cyclic

ring of 5-7 menbers wherein said cy FIC ring

optionally contains -up 0 three feteroatons

i ndependently selected fro O-dnd S, then the fused

cyclic ring of said RL noiety is bstjtuted; and 10

with the proviso that when R4llis h @en t hen (a) R

I's not a naphthyl enyl @) if RL is a phenyl

fused with an aro on- ar offat i ¢ cyclic ring of

5-7 nmenbers wherei g said qyclic ring ofda) onally

contains up to thrge hetegCatoms independently

selected fromN, O ﬂQ;S? then the fused cyclic ring

of said Rl noietyrys substituted; and 15 with the

provi so that when Rf is not hydrogen or substituted

phenyl, then (a) Rl is notha n?phthyl 3nfh;ace3yl or
nyl b) if RLis a or pyridy use

\F/)\/lhte hyé‘ﬁ é‘ﬂé’ﬁﬁﬁ%‘wewaﬂx ACEEP gaétsc@feﬂwgssrtawfgn@fs Bydgates, and

RBIVaRE Shetbs @ihBreSRI, R3CRE| R anfiisNGe @ éﬂ Q@?ét ¥rtf %Pltow r&ﬁlth the

up to three heteroatons |ndependent y sel ected

Provdspithat when R'gis @pﬁubﬁiﬁmeﬂ)p}smﬁsgroup;tthdl ty Roxis rot@)naphthyl,

f 20 noi ety
PR LURRRLEIRLID 109,00 0%, e SR S o o
famlmicacy(zlla)lng as Ssetemnbérk hv}féEB?H aid B%clicsm?g §§’Jdﬁﬁﬂ§ €6htains up
a at ed, or, aromatic C3-C20 nono-, bi-
g(bav gteroatoms jgdepsndentixiselecied fican N, $yaizt S téaals theafineed cyclic

g%T%HMé@%&ﬂs%%ﬁ‘MF group consisting of N, 0

wherei n” Rl can optionally be further
| n d e p arithethe IpyoSacbtht Whére &% \ié hydrn2 G/ @ 88%9not a naphthyl or

eny an(g) &%/19%3 ?ss g phenyl fused with an aromatic or non-aromatic cyclic ring

of 5-7 members wherein said cyclic ring optionally contalns up to three heteroatoms
independently selected from N, O and 'S, then the fused cyclic ring of said R! mdiety
is substituted; and |

with the proviso that when R* is not hydrogen or substituted phenyl, then (a)
R'isnota naphthyl, anthracenyl or phenyl and (b) if R! is a phenyl or pyridyl fused
with an aromatic or non-aromatic cyclic ring of 5-7 members wherein said cyclic
ring optionally contains up to three heteroatoms independently selected from N, O
and S, and is optionally substituted by oxo (=0), then the fused cyclic ring of said R!
moiety contains at least one substituted heteroatom.

In formula (Ta), as set forth above:

Rlisa saturated, unsaturated, or aromatic C3-Cy mono-, bi- or polycyclic
ring optionally containing at least one heteroatom selected from the group consisting

of N, O and S, wherein R! can optionally be further independently substituted with
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at | east one noiety independently selected fromthe
group consisting of. carbonyl, halo,

wWh200802B596) al kyl , per hal o( C1- C6) al kyl PCT/IB2003/003833

per hal o( C1- C6) al koxy, (Cl-C6)al kyl, (C2-C6)al kenyl,
(C2- C6) al kynyl, hydroxy, oxo;3-nmercapto, (Cl-
C6) al kyl t hi o, (Cl C6) al koxy, (C5 CIo)aryI or

(ageagl&%eﬂﬁ 1%{ %’[RCBQ‘%P%( % %ﬁ S‘%’é‘? ﬁ% g_r% cgqnﬁiﬁing)?f carbonyl,

(1o, @ﬂOO@PéE)eﬂ@Hbélﬁélo )@é)z!ﬁllst{/(l5 pdrhalo )_@ 1{<&Jy C6) al koxy

oxy, . ester,

het
a{g &%5 Jallcsdg &é%ﬁeélgﬁ%gﬂ(a( aﬁv)ﬁl&ﬂ@d m@iykym, mercapto (C)-

(@ algﬁhﬁ;) mggn&%g]@@ég%éré%cs Cip)heteroaryl, (Cs-Cjg)aryloxy or
((M)th@ﬂ@@y (CsyC oYl COR) Rl br (€&, o{)ﬁéﬁe?daml Csmg}’l

al
d@( ?t)%é %%h@%nﬁggﬂﬂsc li)ggterogll‘(tcrl ods)alkoxy HOX (C=0)-, ester, amido,

) b |
Sje?%%qim&é’%ﬂgﬁ Pﬂcyar bon M@X@WZ tg%onyl
(Gl f§6lal]©3)1@m¥1°@1y6@ﬂlkﬂnws Cloﬂmf@@?ﬂﬁ(@-@)ﬂﬁy@ (1% Ce)ﬂﬂc@l and

| £ Il
R B Rt SaBtarouh Lo-WeR BP0 tup
@h-&)aﬁ@xyéuﬂ@cﬂﬁrﬂqe[lbk)ﬁlk ﬁhﬁﬁdc%ﬂ)ohgpm the group

consli Stl& not imted
grgmy@%rborp/ér(ﬁapm()mlc@@pavlkws Clo)aryloxycarbonyl

e Y

0) het @refaﬂab 1 ROG b DRYIly BeTiRer indBhehabitly s%};ﬁ"th{&i'wnh zero
S?C | am no( C1- C6) al kty

g"ﬂﬁé@tlg%’ 1 pfg}ﬁlpﬁfb( é@j_e_ct%l) gquhe grgmqjconsmtlng of, but not hmlted
o R B R SR G,
Wde@g@xi (badCog)arki@y- @Oﬂkemﬂbkwle)hétﬁbﬁl@;)c?dégd)ox karrlnno

n ernal o a
gﬁlerhoﬁ e)&@g’é(g ﬁ%@%ﬁ? i% %"@E »0) het er ocycl i c, d
ih

borh 36%}1%{ é‘é)@dad‘i‘%%aym S%’Sﬁ%sxyc SREsRic, o

(C5-C1 o)heterocyclic-O, (C3-Clo)cycloal kyl-O, 25

{1 R RpnebFhor SRUAL s S5 copriptnety e,

pdd; lﬁic)@liqebalwb (Cl(@aﬂ@@)(ﬁizl%ba@leengp (Cx Oé)alkynyl

B L, B eBb AG-CrIEHeron I (OrC i aperdic,

i e —
(@1CI@BIﬁwr¢@IYI-©C€O) C.lo)lﬁﬂﬂﬁﬁwdlé@ﬂczrcféﬁ?:ycloalkyl O-
é?s%%ﬁisf? R QeI 5 i 037 amin
((CClc i % l(( N@@Oﬁw (@J(%)‘a@ilam%*(@'@ﬁaikyl]z -amino,
1-Ce)alkyl-SO,-NH- ammo(C =0)-, aminoO,S-, (C;-Cg)alkyl-(C=0)-NH-,
(C1-Cealkyl-(C=0)-[(( (C;-Cg)alkyl)-N]-, phenyl-(C=0)-NH-,
phenyl-(C=0)-[( (C;-Cg)alkyl)-N]-, (Ci-Cgalkyl-(C=0)-, phenyl-(C=0)-, .
(Cs-Cip)heteroaryl-(C=0)-, (Cs-Cg)heterocyclic-(C=0)-, (C5-Cyg)cycloalkyl-(C=0)-,
HO~(C=0)-, (C;-Ce)alkyl-O-(C=0)-, H,N(C=0)-, (C1-Ce)alkyl-NH-(C=0)-,
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[(Cl-CB)al kyl]2-N-(C=O -, phenyl-NH (C=0 -,

w@b@apkespy ( C1l- C6) al kyl ) -N] - (C=0O) -, PCT/IB2003/003833

(C5-d o) heteroaryl - NH (C=0) -,
(C5-d o) heterocyclic-NH (C' Q- ,
(C3-C10) cycl oal kyl -NH (C=0O - and
drogen or

(16 Cop iy NG et ﬁﬁﬁiﬂ%;%%hpﬁﬂ&a@ SOFNI-(C=0)-,
rt@s*u PhetioMRNGALKY), (@l @é Cﬁgmg gginyl

heter ary heterocycl

M@yyclw&ﬂmﬁf(%)4 'cﬁldqplﬂaemlbhs((:&@b-ﬂ b pref@sblPYR ik
t one@“ugs) uent |ndepend3ently sel ected from

‘tﬁ@?é’l‘f L emyapedigolyni s hadroes) o mpthyl;hal o,
H2N- Ph(CH2) 1- 6HN-, and (Cl C6) al kyl HN-; 10 s is an
integer fromone to five; preferably, one to two; nore

pr ef eralbirg alkyh elkenRdalkgnyil jyhepgin Hetatdayylsltdt@ﬁ&ﬁﬁc foyelpalkyl,

oD ctiBas ey of 2 emyialy sHbrinasby o A
(1%)@5&@1|tﬂy3éembted ﬁ%ﬁh@ Qfs k @(ﬁld’f&y&llkm?ylﬁalet@ )alkyl halo,

‘(C5 O]Q(?heteroar I het er oc

g bt bR -k§11d (Ch;fabaﬂso;lHN( Cl1- ce) al koxy,
per haI o( C1- C6) al koxy, phenoxy, (C5-d o) heteroaryl -0,
(C5-C1O heterocyclic-0O,  (C3-Clo)cycl oal kyl -0,

( C1- Co)ishkiHtedsr ﬁrom((ﬁ‘afb-’c@i)v@4 eferabiy, Ghe ¢5MA; ¥dre preferably, one;,
(Cl- 06) al kyl - SC2-, (C1-CB)al kyl - N&SO2-, G2N-, " NG,

am no, am noal kyI Ph(CH2) 1- 6HN-, (C1- CG) al kyI HN-, 20
Cl- CIﬁ“r Lﬁd 4P - am

E C1- Cb) 2% ﬁ%?%ﬂbﬁieﬁe@%e 3@@%&& %ﬂs%%hgﬁg hydrogen, halo,

d@.b(@ﬁﬁa)lalkyl {CCEQRIMEHCo-Co)alkenyl, (Co- C6)alkyny1 perhalo(Cl-Cs)alkyl

é’ﬁﬁ?ﬁ@é@ﬁi t&yi’% @%pﬁe@@wﬁ (ExCapysioriimi, hygiroxy,

Q@}C%)l@k%,yﬂeﬂ(aqa@l Gg)alm?rﬁyﬂenﬁgy Q@s- -Cio)heteroaryl-O-, -

0) het'er oar

((@faC@ilmtwemh@c% (GaeC(oIc;f@)aamyl -0-, (C;-Cg)alkyl-S-,

ggc%ﬁcé,fgjjcoﬁ %’b)(, ?C'IO@N&@?%@ - Coalkyl- NH-SO;., ON-, N,

@ﬁ]ﬂd;amhdayltyl Nﬁlr(cﬁzp)sHN ((t@lc ﬁ@ﬁml ) 2- N ( C=0 - |
enyl - [((C1- )aI kg/ (C—O)
E C@ﬂy)y}?gpgqa dgﬁ;lyqié)ﬂky]d@@m (C1-Cp)alkyl-SO, NH- amino(C= O) ,

%%”@2% g/ oy, l(tcwggc@?lﬁl APk N
PByCETEOINEA ﬂﬁﬁb’l W@FK(W@M@D N] (C1 -Celalkyl-(C=0)-,
%%1 g& {D leSPE:ﬁﬁ}e %g&!gg) CI%%-(,;I’\lpL( C1o)heterocychc -(C=0)-,
(C3-Cyp)eycloalkyl-(C=0)-, HO-(C=0)-, (C;-Ce)alkyl-O-(C=0)-, H,N(C=0)-,
(C1-Ce)alkyl-NH-(C=0)-, ((C;-Cs)alkyl),-N-(C=0)-, phenyl-NH-(C=0)-,
phenyl-[((C;-Cs)alkyl)-N]-(C=0)-, (Cs-Co)heteroaryl-NH-(C=0)-,
(Cs-Cro)heterocyclic-NH-(C=0)-, (C5-Cip)cycloalkyl-NH-(C=0)-,
(Ci-Ce)alkyl-(C=0)-0-, (C;-Ce)alkyl-(C=0)-NH-(C;-Cg)alkyl,
(C1-Co)alkyl-NH-(C=0)-(C;-Cg)alkyl, and (C;-Cg)alkyl-(C=0)-(C;-Ce)alkyl;
preferably, R* is hydrogen, (C;-Ce)alkyl, perhalo(C;-Cg)alkyl, phenyl,
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30 preferably, R4 is hydrogen, (Cl-Co6)alkyl,
per hal o( C1- C6) al kyl, phenyl, WO 2004/ 026859
-5 (C1-Co) al kyl - S- (C1- C6) aPkI/IB2003/003833
(C5-d o) heteroaryl, (C3-Clo)cycloal kyl, am noal kyl,
am no(C=0) -, Cl1=C6)al kyl - (G- NH-(Cl- C6) al kyl ; or
(Cl-C6)al yl-NH-(C O .(C1-Co6)al kyl;" ' nore preferably

i I i fl.uor onet hy
Rhér% i rbiﬁ“%t’l ry{ba%q)%geregrcy S ERIGION Smihoatis,
WmNCB(O?S)(@l Gayalky&(@e@;lmptcl ohensl sk kyl . al kenyl

ﬁ@fﬁ het er oar . het'er pcycl , cycl oal kyI

ggij{‘ Kb géyo) -Hri-h0alsyL; Rlpfﬁ Ere@mblan&‘i iswydmgsm ihethyidlt-

b)\ﬁt L ird t als nd entI
fr o}?n t r@@g;}‘%ﬁ%ﬁ onglélé SBﬁI%BglF %é)'gl L JHE'SFF_m' nr

(othas)l;al koxy, 10 hal o(Cl C6) al kyI haI o "H2N-, NG,
HO, Ph (CH2)1_6HN-, (C1-C6)al kyl HN- (Co-
a o) heteroaryl and (C5 C10) het er ocycl yl; pr ef er abl y

hal witer t

f?o?n t he %?lgﬁpalggn& St ; ﬁl %%ﬁﬂ %’rté%aﬁ% f_océfg ‘gl%k' alkyl,

pHorTRhee YRy, koriyd QfI(- Gg Cgﬁé:%lm;llgw?wmute@ B Y least one substituent
0 er ocyc

éﬁp%{ig é?elgc%:ciépm téﬁro&fgqls%ﬂng(oé@y Cg)alkyl (C1-Ce)alkoxy,

@ﬁlb(@@o:@blkyl hAISCRN{ R Cal I"‘B’%ZHZ) PheRY | 8Pk iEN-, (C.-

NBSOZ ClCBIkiNH—S
?é@ %‘)Oamkwl (G2 anrqcmlyb@)r@tbﬂayly, halo, HO-, NC-, (Cs-

% yl - NH (SQ2) - ( CL- C8) al kyl
( 1-06) kyl ) 2N (SOR) -, phenyl - NH- (S02) -, 20

(phenyl ) 2N-(SQ2) -, (Ci1-0C6)al kyI (C=0O) -

Cl- O-(d-Co6)al k ph I O

( g)g, %ﬁe@{e&% ) ﬂ{e@z@}p_ co?lsm%;ng of hyd?cr)]gyen ((Ccl;-_C6))alky1
2 %&méﬁ‘ﬁt za(HI:}}n?I ,(Pg_l‘g)l (Cs Clo)heteroaryl (Cs-Cig)heterocyclic,

10) cycl oa

stcmwl@ﬁlétvb ack(}k)al@k@@&ceclmﬁalkyb{mbilwl cgalk&
R BRI ¢ {0
(O illy {5193, N@leoaﬁ))élk‘%l @P@@(Qé yl-lglﬁ“@boy@) a‘%}lkyl
éﬁe IW?L)Z (ﬁSéy) Phe(lwﬂf(@ﬁh)ﬂ eroaryl - NH- (C=0) -

(ﬁpcs @fﬂg@@gﬁebf}? Y@q)&mﬂ?&g‘% _Co)alkyl-(C=0)-(C,- Cg)alkyl
REByE@)@)y oCodl Rlitteiliy- D) @3=ChHefersdyert kolo).,
(C5-Cyo)eycloalkyl-(C=0)-, (Cs- -Cio)eycloalkyl-(C=0)-~(C5-Cyq)cycloalkyl,
(C1-Celalkyl-O-(C=0)-, (Cs- -Cip)heterocyclic-O- (C—O)
(C3-Cyp)cycloalkyl-O-(C=0)-, H,N~(C= 0)-,

(Ci-Cg)alkyl-NH-(C=0)-, (Ci-Ce)alkyl-NH-(C=0)-(C;-Cg)alkyl,
(C1-Coalkyl-(C=0)-NH-(C,-Cg)alkyl, phenyl-NH-(C=0)-,
(Cs-Cro)heteroaryl-NH-(C=0)-, (Cs-Cip)heterocyclic-NH-(C=0)-,
(C3-Cyo)eycloalkyl-NH-(C=0)-, (C3-Cig)eycloalkyl-NH-(C=0)-(C3-Cjg)cycloalkyl
(C3-C1o)cycloalkyl-(C=O)-NH—(C3-C10)cycloa1ky1,

((Cr-CoJalkyl),N-(C=0)-, (phenyl);N-(C=0)-, phenyl-[((C;-Cq)alkyl)-N]-(C=0)-,
(C5-C10)heteroaryl-[((C1-C6)a1ky1)-N]-(C=O)-,

2
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(C3-C1 o)cycloal kyl -(C=O -NH(C3-C 1 o)cycl oal kyl, 30
((C1l-C6)al kyl)2N- (C=0)-, (phenyl)2N (C=0O -,

w@b@aybesp{ (Cl- C6) al kyl )-N] - (C=0O -, (C5-C 1  PCT/IB2003/003833

o) heteroaryl- [((C 1-C8)alkyl)-N -(C=O-, WO
2004/ 026859 PCT/ | B2003/ 003838 -6
(C5- Clo)heterocyclic-[((Ci-CG)aIkyI)-N]-(C:O)-, and

(o habryseRal e chR G (=0 -
g%c SO PRI c ) 2GRy s KOs Ty
GHC OBy, M- Bty (56 €6y DRI, 5

E@SC%%?I' @d%é@@ é;%lbgg%gééflky VEHSQ(Fr-Contiot,

@—C%kgﬂL{?&lO)th(@%@yl((@a ORIy (C-O)-(Cr-Cra)eyeloalky,
Sy by aﬁ@dpqc@mwapc@a1l\&é1l<@ypr>§g<le
C
@Cg(?"ﬁ% R@k@d QLEpRbiRyot ) ye o, &1

}t@}@{omblxbhu(yh@tﬂ)@NH@dGﬁCmﬂ:@cmykﬂoaI kyI al koxy

am no _of sub

R T A R A I P L e

1 %&6‘2@ ORRLSE F)Héhog eﬁﬁlng of RCis c@@bﬁéﬂ%ydubstltutegﬁ W1th| EE 1e|:ast one

al keny al kynyl ;" per hal 0%0 y
@@&t@tmi)epg@lem@y $®}¢ctedpﬁn@ny]he groie peniisting ot halo, (C;- C6)a1ky1

(G Rl R LTl AR o &y&‘l@e%éogfswlqaﬂzy@aenﬂ
6@%91 Q%?%fef({)l‘éb?%rgw}écﬁlfcg@@elgh%ﬁﬁﬁl ((G7Qalkyl 80,-, formyl, NC-,

@ECQaléiyh@é? mzcmﬂ@;ﬂkyl (&xQe=hyenyl-(C=0)-,

(USSP G5 St -2y HO P (e -
(%Cgﬂg)fﬁgfﬂg@?gKXﬁz ?*r%ﬁ}@k@lkyl -plEnY)-; N+ (C=0) -
%@C@ hofHReE e fﬂ %@&%—a yIRH-(C=0)-,
gﬁg&”’%@%%l?%% cB) ||<§ch3][lenyl A%y dr oy,
(G-CPetdrkayclic Nié{ﬁaob( @s-@iﬁ)l@tek@ryl -NH-(C=0)-,

%@ghﬁg%ﬁ%%ﬁﬁ Béli) ?%f@g%{kg >E}§f 9(% % hydroxy,
€ insieniad GroyEon e 0.

(CsCa) ?f@@@il@-é}-yfcs(@ﬁﬁ))ﬁe@af}’ldém st?}lféﬂ (CO—)O) 0,

gg} C&ﬁ%}%yﬂlﬁﬁy?@l{:@%) a,ﬁ%yfé’l?&@?(ﬁlufi& 2:120)1%%1'8&70110 -(C=0)-0-,
(C5-Cyp)heteroaryl-(C=0)-0-, O;N-, amino, (C;-Ce)alkylamino,
((C1-Cg)alkyl),-amino, formamidyl, (C;-Cg)alkyl-(C=0)-NH-,
(C3-Cyg)cycloalkyl-(C=0)-NH-, phenyl-(C=0)-NH-,
(Cs-Chpdheterocyclic-(C=0)-NH-, (Cs-Cig)heteroaryl-(C=0)-NH-,
(C1-Cg)alkyl-(C=0)-[((C1-Cy)alkyl)-N]-, phenyl-(C=0)-[(C;-Cq)alkyl-N]-,
(C1-Cg)alkyl-SO,NH-, (C3-Cip)cycloalkyl-SO,NH-, phenyl-SO,NH-,
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(C3-C o)cycl oal kyl - (C=0 -NH, phenyl-(C=0) -NH,
(C5-Ci o) heterocyclic-(C=0 -NH,

W@ gB4Qiasyhet er oaryl - (C=0) - NH-, PCT/IB2003/003833

(G -0C6)alkyl-(CO-[((C -CB)al kyl)-N] -,
phenyl - (C=O -[(C -C6) al kyl -N--, (Cl-C6)al kyl - SO2NH-,
(C3-Ci o)cycl oal kyl - SO2NH-, phenyl - SO2NH-, WO

004/ 026859, PCT/ 1. B2003/ 00383
%‘@5C FR?tY ‘b @Nﬂcawmiﬁ@roaryl SO,NH-; preferably, Réis

é\ﬁﬁm)@% ‘?efr@ %?Wnde 5@ a/aésé e¥ted Bonl fhe ?\iy

substituted VVI I ndependent:
srﬁissuhgdfmldi‘a)alhﬁ ang(]pC@mk}aﬁm ng of (Cl-Ce6)al kyl

d |
B he B o eerona Saper ol bBe PR spCk sniprapvs
fuhEP&Ibs BRI 1QEhsWb i dYad bl h8GRhd QK seREic8@om the group

i ndependent |y sel ected fromthe 'group” consisting o
h(aiszsjung ofl habs,) (& 16¢)alk i, CCs @)@kc}wxgerﬂuoro((l 1-Ce)alkyl and

e al kyl and perfluoro(Cl-Cs)al koxy,
ﬁ??jﬁortog(g é‘ig):l'%ffné% that when R4 is a substituted phenyl

gr oupwith iR proRko Bkt e BE is @sﬂb@ﬁﬂﬁtéﬁi}/ﬂhenﬁ@r@ﬁrﬁ@lﬁm(h) RY is not
phenyl and (b) if RL is a(l%hen fused with an.

anaptihylcanshracenyl erophealornsh (0¢ 1fdy o pdhensl gﬁJS@fi vgthyan aromatic or
FEPHRARS AR BT 0] BB gy
Ebrﬁ:nds &p té ﬁﬁébdhé‘terogﬁotmaﬁdqmﬁﬂemlyr s&@oﬁ:ﬂhfm \(z{h Rl algg iSethen the
t ut th t rovis tat en is '
Bﬁf&fi‘ﬁlnn%r?gﬁm(i%q nFé\EII!Me‘iyés ﬂgis g“ﬁ]a hyl or phenyl and
(D) 1 fyithlnd grﬁlsghﬁay\lvhéryﬁeﬁ W(fr&%eﬁnﬂféﬁ%)aki fs ¥ a naphthyl or

non-aronuat | IC ring nmenper S wher el
pladngl eyt (4)df Ri plpimyb fimskd yithomt a‘omstlu pr n@l—aﬂm@@c cychc rlng

?ﬁ% " 8‘?1% %’Z\nde ‘? 8Y°ﬁl|cﬁglsg§# @éﬁﬁg’ l& % t e§ hateroatoms

| ﬁwgﬁéﬂd%ﬁtu;emec@éaotrcvﬂqw O hel priy 6 ﬂutéatcymhﬁnng?éfsasd Rboiety

en or substituted phenyl then (a) Rl is not a
t’ﬁaﬁﬂhfﬁﬁy‘l@d adt hr acenyl or phenyl and (b) if RLis a

p h e YL@ {1«? %Jo'vgx et el R421$ n@f lsf)khrn%gao'} B fted f%hené/l &hen (@)

-arona icrin ers erei
Ry@d ) arnapﬁthgzpbnuhmbrh}y of phtmil asd (i) if B' idw pl&:nyl or pyndyl fused
het er oat ons i ndependent | y el ect ed from

Hildh sAropelie OB PY-AEWBEL OiGfe dgyTokd, memRs O sal cyelic
BXE lobofdiRGoRliR Al hred Ritdbltofi ThapBRddMly|seRBd Aftn N, O

I tut eteroatom |n another enbodi nént of
amd Spandms oRionefly fsubstitited blyayxo, dengtbe fissdtdyclic ring of said R’

moiety contains at least one substituted heteroatom. -

{
In another embodiment of the invention, R! of formula (Ia), as set forth

i

above, is

R2a

N-—NH

VARN Y
Iy @f P



25 above, is ° R2a N-NRRa \ --NN-NH | | | or WO
2004/ 026859 PCT/1B2003/003833 where Rea is as set

wo oooiti02d486Y ei n. 1 n anot her enbodi ment of the i NRENB2008/003833
R of formula (la), as set forth above, is cc NN /
N 5 O or In another enbodi#ent of the invention, R
of formula (la), as set forth above, is NN borN,
%&e;:ﬁr}?gnot her enbodi nent of the invention, Rl of
. a1y a8yt ot heksinf orth  above, is NN N1 I \ \ij
~N \ : ~ . . . b ) t
cmbod ham Rl emtishent bt infengiin, 1 qfabrehla PP Y8 forn
sbove, Brt h

O/=N S/—=N | |
) A Sl

or

In another embodiment of the invention, R! of formula (Ia), as set forth

+

above, is ‘
! N N
I 1 \
X ';; N\)j;
or .o
10 In another embodiment of the invention, R of formula (Ia), as set forth
above, is

YT
S o,
O3y L0

In another embodiment of the invention, R' of formula (Ia), as set forth

15  above,is



15 above, is WD 2004/ 026859 PCT/1B2003/003833 -9 R

,-N N-NH Nn Y or where Rea is as set forth herein. In
wap@ilesssenbodi mrent of the invention, Rl of foroTiB2003/003833

(la), as set forth above, is RRa RRza R2a/ NN N NN

I 5,,,555 NN R2a N or wheé¥e R2a is as set forth

herein. I n another enbodi nent of the invention, Rl of

formula (la), as set forth above, is 1q\lR2r§11 RPa N/
N NN —\ or whee _E(Z?f"s as set forth\herein.

Each ofn ahove can opt{gOnal )y be furtfier substituted
by at le

where R% s as set forth herein.
In another embodiment of the invention, R! of formula (Ta), as set forth
above, is vt

R

5
where R* is as set forth herein. '
In another embodiment of the invention, 'Rl of formula (Ia), as set forth
above, is |
10

R2a .
| RZa
| >=N\ /N=<
Y Y
I |
“J?J Ny Iy

where R*is as set forth herein.
Each of R' above can optionally be further substituted by at least one R*
group, as set forth herein.



WO 2004/ 026859 PCT/1B2003/003833 -10 In anot her

enbodi nent of the invention, RL of forrmula (la), as
w@ed4pessh above, is --NR2a N where R 2a i s BGI/E003/003833

forth herein. 5 I n another enbodi nent of the

invention, Rl of fornmula (lajp-as set forth above, is

R2a N O In anot her enbodi nent of the invention, Rl of"

formula (la), as set forth above, is Rka NN 10 In

anot hel aaptherembediment efithe invertivm, Bn of Rrmgla ({@r spsehforth

(A%% ;@s set forth above, is RZa~N S In another

e%bo%inent of the invention, RL of formula (la), as

set forth 15 above, is We-2@®4/ 026859

PCT/ 1 B2003/ 003833 -11- /R 2a\N-N where Rea is as set

forth herein. In anothe¥ QLpent of the invention,

Rl of fornula (la), as set above, is N R2a

where R**is as set forth herein. | \

5 In another embodiment of the invention, R! of formula (Ta), as set forth

1

above, is S

In another embodiment of the invention, R' of formula‘l(Ia), as set forth |

above, is

10
In another embodiment of the invention, R! of formula (Ia), as set forth
above, is
R2a f\"&N
s
X
=
P~
In another embodiment of the invention, R' of formula (Ia), as set forth

15  above, is



5 I n anot her enbodi nent of the invention, Rl of
formula (la), as set forth above, is N Ral I ~ N
wo pooasdsker enbodi ment of the invention, Rl of PE€DIBRI0XN03833

(la), as set forth 10 above, is N N In another
enbodi nent of the invention,-iRL of fornula (la), as
set forth above, is N R2a ~N\ WO 2004/ 026859
PCT/ 1 B2003/ 003833 -12 | n another enbodi nent of the
invention, R of formuRa (la), as set forth above, is
N- NH I n anot her enbodi t of the invention, Rl of
formula (la), as set fortf—3 above, is Rea N N In
anot her enbodi nent of the i nWwgntion, R of formula

(la), as set forth abovBn.is

where R**is as set forth herein.

In another embodiment of the invention, RI of formula (1), as set forth

above, is

Rza—_/w |

In another embodiment of the invention, R! of formula (Ia), as set forth

above, is

[

In another embodiment of the invention, R! of formula (Ta), as set forth

ee

In another embodiment of the invention, R! of formula (Ia), as set forth

10 above,is

above, is



10

15

10 where R2a is as set forth herein. In another

enbodi nent of the invention, R of forrmula (la), as
wa@edo4pessh above, is R2a /-N WN where R2a PCI/mEBR0634103833

forth herein. 15 In another enbodi ment of the

invention, R of fornula (la)2- as set forth above, is

WO 2004/ 026859 PCT/IBZOOS/ 003833 -13- R 2a N \ NN

a a rth hereij In an

S HRPTE SERE IR L R eRorg R PR (8 a3 sebrth

szg;ovéq)gth above, is N R2a N N5 where Rka is as set

forth herein. In another enbodi ment of the

i nvention,'R of forrrul7‘(‘|"9* as set forth above, is

R2a N N 10 where R2a /s as\ set forth herein. In

anot her enbodi nent of t i on, RI of formula

(la), as set forth

In another embodiment of the invention, R! of formula (Ia), as set forth

"above, is

" In another embodiment of the invention, R! of formula (Ia), as set forth

above, is

where R%is as set forth herein.

In another embodiment of the invention, R! of formula (Ia), as set forth

above, is

where R*is as set forth herein.

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is



10

wo pwefordsen, R of formula (la),

above, is RRa N/NH ,it W 2004/ 026859
PCT/ 1 B2003/ 003833 -14 I n anot her enbodi nent of the

NN R2a N where R2' is as set forth herein. 5 1n
anot her enbodi nent of the inv&ntion, RL of fornula
(la), as set forth above, is N R2a In another
embodi ment of the invention, RL of formula (la), as
set forth above, is F2a (N 10 In another embodi nent
of the invention, RL of Nornula (la), as set forth
above, is N R2a/ NlIn Ner. enbodi ment of the
invention RL of fornula (l1'a),\as set forth 15 above,
is N \ RRa NIn anoth i ment of the
invention, Rl of forrmula (lla), & set forth

i

where R*is as set forth herein.

In another embodiment of the invention, Rl of formula (Ia), as set forth

above, is

where R*is as set forth herein.

In'anothe'r embodiment of the invention, R" of formula (Ia), as set forth

. R2a ¢
\ /N=-< ‘ ‘ I
N :
NN
|

\"fl

In another embodiment of the invention, R! of formula (Ia), as set forth
t

i
above, is

where R*is as set forth herein.

above, is

R2a
N—/-NH
/

¥

as set forth PRPODBRO0I/F®3S33



10

15

above, is WD 2004/ 026859 PCT/1B2003/ 003833 -15- N O
N. I n anot her enbodi nent of the invention, Rl of

wo coorob@s{ 1 a), as set forth above, is KJ13;i BCT/B2003/003833

anot her enbodi ment of the invention, Rl of fornula
(la), as set forth above, id4Ra)l 5 where Rea is
as set forth herein and where the provi so | anguage
does t Ly. .n_anot her enbodi.ne of .t

i nventnll?1 Nt} %ﬁ%iglg%’ Oﬁhglreﬁﬂ?ftéﬂ? foyyations R, 8? %Warﬁai)oasaﬁbf?ét,h
| gboseliected fromthe group consisting of: MO Et QZCO
02N 02N MeO MeO MeO F and' C and where the proviso

| anguage does not apply. | #==Not her embodi nent of the
invention, RL of fornula Qf (1k), as set forth 15
above, is selected fre consi sting of: WO
2004/ 026859 PCT/1B2003/003833 -16 /N\" N (O)c / O
N~V OV \ N\ ~\

where R*is as set forth herein.

In another embodiment of the invention, R! of formula (Ia), as set forth

above, is . !

. In another embodiment of the invention, R' of formula (Ia), as set forth

above, is

In another embodiment of the invention, R! of formula (Ia), as set forth ,

= X
RZa\|)Tf

In another embodiment of the invention R! of formula (Ia), as set forth

above, is

above, is

N

\‘ R2a
NSNS

In another embodiment of the invention, R' of formula (Ia), as set forth

above, is



and and where the proviso | anguage does not apply. In
anot her enbodi nent of the invention, R of formula of
W@ b@p/ 02689 set forth 5 above, is selected froPCT/IB2003/003833
group consisting of: RRa RRa N\ N\ . NORa O 10
O R2aN and where R2a is as 48t forth herein and where
the proviso |anguage does not apply. The invention
al so provides a pharnmaceutical _conposition conprising
at 10 | east one conpou i nvention and a
pharmaceutically acce LLET The invention
further provides a netho ng ion of a conpound
of the invention. The Whvent' further
provi des a method of preventing or treating a
TGF- r dnanefhenrimbementtaftle inmerdionaRi offormula{layps set forth
%gpg|§|ng the step of 15 adm nistering a

fﬁerapeutlcally ef fective amount qf at |east one

| compound of the inventpon toxhe animal or hunman
suffering fromthe TG/T el 0N sease state. The
invention still furth prc use of a conpound
in the preparat|on of for the prevention
or treatnment of a TGF- related dlsease state in an

JECTE TS S S e

rabbes, & t o both the singular and plural forn1of the
object to which it refers. As used herein, the term
"al kyl," as well as the a ieties of other groups

g

(R*¥)1.5,

where Rza1 1s as set forth herein and where the prov1so language does not apply.
In another embodiment of the invention, R! of formula (Ia), as set forth

10  above,is selected from the group consisting of: .
MeO EtO,C

20,700,
@; IE; J3,

and where the

proviso language does not apply.

In another embodiment of the invention, R' of formula of (Ia), as set forth

15 above, is selected from the group consisting of:



5 referred to herein (e.g., alkoxy) refers to a linear
or branched saturated hydrocarbon (e.g., nethyl,

we@einlo26889 pr opyl , isopropyl, n-butyl, iso-butyPCT/1B2003/003833

~iso- pr

10

15

secondary-butyl, tertiary- butyl). As used herein, the
term"cycloal kyl" refers to_g.nono or bicyclic
carbocyclic ring (e.g., cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl cycloheptyl cycl ooctyl, 10
' cycl opent e cyclo
cIo[ i\l ]oqt nyl and
\\gsr
| obéﬁ
v , “brom de
i odi de. As used herein, the tern1"ha|o-substituted,
aI o hal oal kyl ° o an 15 al kyl radical,
set forL\\:bove, “with one or nore
ha\o S, for udi ng, but not
Ithed\é?a or o

, y Nehl o
fluoronethyl, di #%or onet hyl, trif |agg\p/@,eéett|l}9prov&srq&anguage
Aods Hottappighl oroethyl; As used herein, the term

" per hal oal kyl " refers to an al kyl radlcal as set

forth In abother embedimesntacththh yn‘chnbge,nRoﬁf favenutg afy(la)gep gt forth
th.a."hal o or.20 "hal 0", as

?@? %C%g' énﬂggyﬁ@%%gﬁgpggﬂf t he tern1"a|keny|"

refers to a Iinear or branched hydrocarbon r¥hain

r adi cal

| east
[imted

y -]
2-butenyi® 25 As uSed, her eia,

S ternm"m
refes to a linear or br anched hydr ocarbon chain

radi cQ| having at |east one triple bond including, but
not |iyited to, ethynyl, propynyl, and butynyl. As
er ei

used,
moi Bt
refers

t he tern1"carbony|" refers to a >C=0
oxycarbonylam no (i.e. al koxy(C=0) -NH)

| kyl carbamate group. 30 The carbonyl
group i ivalently defined herein as (C=O. WO
2004/ 02 | B2003/ Q03833 -18 As used herein, the
@8e m " phenyl - [ (al R¥icye Ry - dscappet forficherein arsl avhrrathe proviso

kst hdey b6t ig. de group of the formula

The invention also provides a pharmaceutical composition comprising at

least one compound of the invention and a pharmaceutically acceptable carrier.
The invention further provides a method of preparation of a compound of the

invention.

The invention still further provides a method of preventing or treating a

- TGF-related disease state in an animal or human comprising the step of

administering a therapeutically effective amount of at least one compound of the
invention to the animal or human suffering from the TGF-related disease state.

The invention still further provided the use of a compound in the preparation
of a medicament for the prevention or treatment of a TGF-related disease state in an

animal or human.
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30

O phenyl N | alkyl As used herein, the term"aryl"
refers to an aromatic radical such as, for 5 exanple,

w@b@agpbessnapht hyl , tetrahydronapht hyl, and i ndBeyiB204%003833

used herein, the term"heteroaryl" refers to an
aromatic group containing atl7d east one heteroat om
selected from0O, S and N. For, exanple, heteroaryl
groups include, but are not limted to, pyridyl,
pyrazinyl, pyrimdinyl, REFINEHONS ¢ hienyl, furyl

i m dazgl Méed l‘g%i/erlﬁ e brti IQX‘Q’Z 8} ‘yeln”(rgfe% o Q%Ehﬁhg él?i?’l?lfly arid plural

1, 2- oxazol yl azo
ﬂb&nwﬁﬂazﬂngﬁ)qWbmhameﬁwﬂ ‘tetrazolyl trlazolyl
tr| 2, 4- trlazol oxadi azol yl

g 2 g :Aih%’d%eg}%d H%{ 1’11}<y1 t a5 well asAhe §l¥yl(tgo1§tles of other groups
]re%n‘éd tt(hhé}gﬂne(é ge){ﬂk))xy) %!Fef!;‘%l) X 1‘3)(1) 8 n@ﬂe}gsjaturatgi ]ﬁ}édrr%?aﬁbon

benzot hi enyl , nzofuryl, use
t(lﬁg ;tegthyly ¢tbyle n-pegml, |zmpr<p113ﬂ,err-buuyb l@-baylusambeda@mutyl tertiary-
qiurated C3-C20 nono-, bi- or polycyclic group ~
¥ ining at | east one heteroaton1se|ected 15 from

N 0, Antsedhefer@MR ©fm 0y ORYSY i 196&#'&%1&}‘&% ¥lBocyclic
but are not |imted to, azetidinyl

ny
tl’étgr(gigy&V@Pmoaﬁlypyclqhﬁy&apzfelopmtwycyclwwlocyc@pheym cyclooctyl,

PRI opBh 061 B DM CYRSOLLEY ik
thatychdiy. dridadeimyt andBicycld] eRroadngy.t hi adi azi nyl ,
ﬁDrphﬁkl@¥h§$oxetanyl t et r ahydr odi azi nyl, oxa2|nyl

oxcit renn, ,thfdplﬂlﬁ yhlalogego Phdwsla’ ﬁyfers to includes fluoro, chloro
CBbh6 BE L dad 'o? ﬂhon(feh Elﬂ&’?(?ley Erorﬁlgé)gnlb aenyl, 20 |

benzocazi nyl, and es of nmonocyclic | ‘
sat ur aheesed hexgns diatenn éh[hlm—lsut@tltlﬂgckalkydﬁ oafeloalkyl” refets to an

i% ﬁ%}’g g%%ﬁg%{lga%%re 0{}% ago‘{ems@ggg{t] (ﬂ ﬁlg glrl%{)]r r%o% halogens, as set forth
b ok 2edlhdth g tht M&t,hnﬁayerdrtel b BmEmY, ,dlcﬂﬁérbﬁﬂethc_i/i ffru%rc}ihethyl
Fgyrrolldln 3- vyl er|d|n-l-yl pperldln -yl

1eqrpacthyB ll?ﬂ““p@p@r;’h@h@ 2)2, %ftnchlﬂrmhﬂm n-2-yl, ’
pi per ﬁ i sot
13-t g%éalgkg hél!ein %esclﬂ?ﬁ( %ge?ﬂlal%algx/l 5%8 St R a]gycliaglcald a8'Set forth
Zhbavq)y\r}ﬂia)éalcﬁ hyrdiegeh of the Dk rgphg ik @e;ﬂéoed with a “halbgen” or
‘hél fetrah Léi’hl azin-2- yl,
0 @FS@& tzi n-3-yl, tetrahydrothiadi azi n-yl,
mor phold Wl heredn, fie thi] Qﬁ?éﬁ
1, 3- tetraﬁyd?gdlafln 1l-y ?ﬂq%ﬁﬁiééﬁéi%ﬁ ﬁ?ngﬁggdfx?Pg?bon
@halnmad;zal rrodtainling at least two carbon atoms and at least one double bond.
Examples include, but are not limited to, ethenyl, 1-propenyl, 2-propenyl (allyl), iso-
!
propenyl, 2-methyl-1-propenyl, 1-butenyl, and 2-butenyl.

As used herein, the term "alkynyl” refers to a linear or branched hydrocarbon
chain radical having at least one triple bond including, but not limited to, ethynyl,
propynyl, and butynyl.

As used herein, the term “carbonyl” refers to a >C=0 moiety.

Alkoxycarbonylamino (i.e. alkoxy(C=0)-NH-) refers to an alkyl carbamate group.
The carbonyl group is also equivalently defined herein as (C=0).
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WD 2004/ 026859 PCT/ 1 B2003/ 003833 -19 As used herein,
the term "pharnaceutically acceptable acid addition

wa@ ad0/02685€f ers t o non-toxi c aci d additi on sal t BCT/iB2603/003833

salts derived from pharmacol ogically acceptable
ani ons, such as the hydrochl-esi de, hydrobrom de,
hydroi odi de, nitrate, sulfate; bisulfate, phosphate,
acid phosphat e, acetate, ,lactate, citrate, acid

ci t r at4s ussdhgreit dhectermp { phanyHelky DL T & refaite alelN -
f C rate, benzoate,
&f{{%gﬁ%gglaglé%a%w%g{thgﬁog%ﬁ onat e, benzenesul fonate,
p- t ol uenesul fonat e and panoat e i.e., 1,1

' - et hyl ene- bi s- (2- hyder'b@ylyb\ ndpht hoate)] salts. As
used herein, the term "pharmageut™~gal | y acceptabl e
base addition salt" refers tgigpn<toxic base addition
salts, i.e., salts derived from such pharnmacol ogically
1 O ac cz&spu@ﬂ Ihereaxatlneanﬁn §amyh’ rafersokeml arometicadadical suoh as, for

Saftgles Bt e et e PR LS S mront um or

wat er A§ﬁ’§,eHl?lle%n?'@ﬁent@rrﬁ‘dﬂéteﬂogfyl’sﬁkéﬁ toséilcaﬁoﬁﬁtlc group contammg
N- et hyl gl ucam ne- (negl um ne), and

aﬂt ﬂ(@ﬁmr@rhﬁ:tmwajwnanlected from BaS endH th>r example heteroaryl groups |

BN 59 o BB 20 SRR, SRR, i,

fatgbsﬁmaazeryll yl '&LbsT1 takt erd3-oxaRARAL $,2t0agolyl), thiazolyl
chem cal |y gﬁhrrraceutl cal | y accept abl e functl onal.
desup,2- Fhl%ZOlyl»al iggopyD.trivzazobibastrarelylnisgerlel (eige 1,2,3-

!tﬂgicﬁ%llf 3’22/4_@%%’6@18 5 ﬁfaggfgrﬁ é S% f‘?,gl &aﬁ%g&&l)téﬂﬁd%azoll}{a(e g, |

i nven e su tuen

bie3, 4€lhﬂaﬂla2(blyl)s@hmﬂyle tholyindblyh densithiehy pdbdnaofutylaray 1hdoly1
11 ust at [ éﬁl exanpl es 9 sw t?b l.e subst it uentds

inclu ereite thigferp | “hetereqyqlis, refors te 3 spured Orﬁlélls%}ufated

h@i@fb'tﬁéﬂo— e portyeRE Ehp cgﬁﬁfnhﬂ?it@@isk&i%etébﬁ&ln selected,

1kynyl , hydr oxy, oxo, mercapto, alkylt
a&mi& 0 an@S Gixatmples pﬁhq:tyltocydmou@s inelude éuézrre apiylllmnyd to,

aral @é& %trag%({:g (r’aa}ﬁz WgﬁgkOﬁ{lﬂgrgy%%ﬁr&ﬁet er oar ﬁa?fae I%.Zmyl
Obxak&ﬂidn@iﬂ ezoEHBYOpyraLliday] ik iny? s g AR ORhy]

al koxycar bonyl , al kyl am nocar bony

dptathrcthla%@m%dﬁynpholmh @@twhwrahzerodlazmyl oxazinyl,’
ac{x)lé tﬁl)é%ﬁ%lgfé {dxrlr é Ao fm(lu’ch@lﬁé %Moin%ﬂ 1, 1s%5ﬂo{1lﬁﬁyl

art appre rate t
reenyocauingt, ahd Elretlﬂ(ec &nahples Uﬁﬁionbcqtchd szbyraMldjrtulnmﬁtlated ring

substituents. used here "TG-r.el at ed

he
o S AT R Y yﬁraft‘g@s . Teidepeli B ¥ e
B¥hi & 428118 OBV trh Rz MHdint 451, 3rrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-

yl, piperidin-1-yl, piperidin-2-yl, piperidin-3-yl, piperazin-1-yl, piperazin-2-yl,

~ piperazin-3-yl, 1,3-oxazolidin-3-yl, isothiazolidine, 1,3-thiazolidin-3-yl,

1,2-pyrazolidin-2-yl, 1,3-pyrazolidin-1-yl, thiomorpholin-yl, 1,2-tetrahydrothiazin-2-
yl, 1,3-tetrahydrothiazin-3-yl, tetrahydrothiadiazin-yl, morpholin-yl, 1,2-
tetrahydrodiazin-2-yl, 1,3-tetrahydrodiazin-1-yl, 1,4-oxazin-2-yl, and 1,2,5-
oxathiazin-4-yl.
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As used herein, the term"Ph" refers to phenyl. WO

2004/ 026859 PCT/ |1 B2003/ 003833 -20 As used herein, the
WO eoai2assat ur at ed, unsaturated, or aromati c OBETIPE2003/003833

nono-, bi- or polycyclic ring optionally containing

at | east one heterdatont refdes to, but is not

Iim'ted to, RRa /N_NRa "N/ /===N N\ ON NS I |

it | Ra/ N//N 1" N NjNNOO R2a NNNH N

N N N zeszu?qd heresp, fgefernh; ‘Rharmygeytisalirageentakle geid additionpgalt)

rfiiers t[S qu-t!))ﬁc agﬁi addittéh ga@tg 4{ eo %gﬁsg’gerf g%ﬁ%%%%@c%?o%?c%ﬂy
acceptable amons such as the hydrochlonde hydrobromlde hydr01od1de nitrate,
sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate,
tartrate, bitartr‘ate suéci‘nate maleate, fumarate, gluconate, saécharate benzoate
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate
[ie, 1,1 -methylene-b1s ~(2-hydroxy-3-naphthoate)]salts.

As used herein, the term “pharmaceutically acceptable basé addition salt”
refers to non-toxic base addition salts, i.e., salts derived from such pharmacologically
acceptable cations sﬁch as alkali m¢ta1 cations (e. é., potésisiuin and sodiufn) and
alkaline earth metal catiops (e.g., calcium and magnesium), ammonium or water-
|soluble amine addition salts such as N-methylglucamine-(meglumine), and the lower
alkanolammonium and other base salts of pharmaceutically acceptable organié
amines.

As used herein, the term “suitable substituent”, “substituent™, or “substituted”
referls to a chemically and pharmaceutically accéptabie functional group, i.e., a moiety
that does not negate the inhibitory and/or therapeu’;ic activity of the inventi"ze'
compounds. éﬁch suitable substituer!lts may bé rbutiﬁely selected by those skilled in
the art. Illustrative examples of suitable substituents include, but are not'limited to,
carboﬁyl, halo, haloalkyl, perfluoroalkyl, pe;ﬂuoroalkoxy, alkyl, alkenyi, alkynyl,
hydroxy, oxo, mercapto, alkylthio, alkoxy, aryl or heteroaryl, aryloxy or
heteroaryloxy, aralkyi or heteroaralkyl, aralkoxy or heteroaralkoxy, HO-(C=0)-, ester,
amido, ether, amino, alkyl- and dialkylamino, cyano, nitro, carbamoyl, alkylcarbonyl,
alkoxycarbonyl, alkylaminocarbonyl, dialkylaminécarbonyl, arylcarbonyl,
aryloxycarbonyl, alkylsulfonyl, arylsulfonyl and the like. Those skilled in the art will
appreciate that many substituents can be substituted by additional substituents.

As used herein, the term “TGF-related disease state” refers to any disease
state mediated by the production of TGF-8.

As used herein, the term “Ph” refers to phenyl.



N Nom NN RRa NN-NHN NZ~\I N NNNand

where R2a is independently selected fromthe group
wa@oemgiosdssng of . (Cl-C6)al kyl, 5 (C2-C6) al kenyl PCT/1B2003/003833

(C2- C6) al kynyl , (C3-Clo)cycl oal kyl, (C5-C10)aryl,

(Cl-Co6)al kyl aryl, am no, cae@onyl, carboxyl,

(C2- CG)acid (CI C6) est er, (C5 d o) heteroaryl, (C5-CL -

0) he % Cl 6).al kox nitro, halo,, hydr oxyl ,
(C1- g é}i hecigya st eaturatdgunsiiaed o apsanatic Cs-Cso mono-,

S 3
iy s
irmbnpf@dm ed inits entirety by 10 reference; and
where al kyl, al kenyl, al kynyl, cycloal kyl, aryl,
am no, acid, ester, heteroaryl, heterocyclyl, and
al koxy of R2a is optionally substikuted by at | east
one—xRgeety i nde dently sel geted fromthe Qup
i sfing of hglo, (Cl-OB)aI/ky (C2- Co) al kenyl ,

f | k

| &&Cl 6) al kyl ) 2- N-(C—O)( pheny! - NH-(C—O)
-[ ((C1-C6) al kyl ) -N| - (C=0) - 02N-, ani no,

( C1- OG)aI kyl am no, ((Cl-C6)al kyl )2-am' no,
(C—O) NH-, N
((Cl CG)aIkyI) N]

(
(C1- OG)aI kyl -N] =, phenyl HN-(C—O) NH: | J

|

Sei mﬁ Oy
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(phenyl) 2N- (C=0) - NH-,

W@ b@apbessiN- (C=0) - [ ((CL- C6) al kyl )-N] -, PCT/IB2003/003833

(phenyl -)2N-(C=0 -[( (Cl-CB)al kyl)-N| -,
(C1-C6)al kyl -O- (C=O -N+H, (£1-C6)al kyl-O(C=O-[(
(Cl1-C6)al kyl)-N -, phenyl -0 (C=0) - NH,

phenyl - Q- ( C=0) - [(aI kyl)-N -, (Cl-Cs) al kyl - SO2NH-,
phenyl ,&2NH, 111 5 (Q- 06) al kyl - SC2-, ~ phenyl - S02-,
per hal o( C1- C6) alk i oXYy,

hyRaxy, (ClL- C6) al kssgN
enoxy, (Cl- C6) al ki—O) o,
1 ( Gl o, p
(C=0) al kyI tHN—(
((Cl ©8)

-0
ALE

I NVENTI ON The’fol | owi ng reacti on scherres il ustrate
t he prepar ation of Ntheuconpounds 'of the present
pf the invention may be prepared:

094, %17, 1GF094 and
nlfess e
' = ) nd ' edteaction |
schemes ahd the ,d| scus |on that foll ow ar e def,i ned
above SCHEI\/L—‘N10III RlNOV& NRSs\(Rs)s\O

/@j//cow\m N(RB)SO\O / R Ia

where R2a is 1ndependently selected from the group con31st1ng of (Ci- C5)a1ky1
(Cz-(llﬁ)alkenyl, (Cy-Ce)alkynyl, (C3—C10)cycloa1ky1, (Cs-Cig)aryl, (C,-Ce)alkylaryl,
amino, carbonyl, carboxyl, (Co-Cg)acid, (C;-Cg)ester, (Cs-Cjo)heteroaryl,
(Cs-Cip)heterocyclyl, (C;-Ce)alkoxy, nitro, hal,o,‘hydroxlyl, (Cl-Cé)allgoxy(Ci-
Ce)ester, and those groups described,in U.S. Applicaltion Nos. 10/094,717,
10/094,760, and 10/115,952, each of which is herein incorporated in itls‘ entirety by
reference; and where alkyl, alkenyl, alkynyl, cycloalkyl, aryl, amino, acid, ester,
heteroaryl, heterocyclyl, and alkoxy of R* is optionally substituted by at least one
moiety independently selected from the group consisting of halo, (C;-Cg)alkyl,
(Co-Ce)alkenyl, (C2-Ce)alkynyl, perhal'o(Cl-CG)allgyl, phenyl, (C3-Cig)cycloalkyl,
(Cs-Cip)heteroaryl, (Cs-Cig)heterocyclic, formyl, NC-, (C;-Ce)alkyl-(C=0)-,
phenyl-(C=0)-, HO—tC=O)-, (C1-Ce)alkyl-O-(C=0)-, (C;-Cq)alkyl-NH-(C=0)-,
((Cy-Ce)alkyl),-N-(C=0)-, phenyl-NH-(C=0)-, phenyl-[((C;-Cs)alkyl)-N]-(C=0)-,
O,N-, amino, (C;-Ce)alkylamino, ((C;-Ce)alkyl);-amino, (C;-Ce)alkyl-(C=0)-NH-,
(C1-Cg)alkyl-(C=0)-[((C1-Cg)alkyl)-N]-, phenyl-(C=0)-NH-,
phenyl-(C=0)-[((C;-Cs)alkyl)-N]-, H,N-(C=0)-NH-, (C;-Cg)alkyl-HN-(C=0)-NH-,
((C1-Co)alkyl),N-(C=0)-NH-, (C;-Cy)alkyl-HN-(C=0)-[( (C1-Cg)alkyl)-N]-,
((C1-Ce)alkyl);N-(C=0)-[ (C;-Cs)alkyl-N]-, phenyl-HN-(C=0)-NH-,
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R 6 = H WO 2004/ 026859 PCT/|1B2003/003833 -23 Schene i
refers to the preparation of conpounds of the fornula

W@ b@y/oadse¥y e R6 = H Referri ng to Schene 1, aPCDIRRO®3S33
of the formula IV was prepared froma  conpound of the

formula Il by treating with @a2base, such as butyl
[ithium at a tenperature of about : -60Cfor atine
period of about 90 m nutes, followe y the 5 sl ow

A@aemllN- @Foéﬁ\uémpé@%fHNﬂG"f)M«Gl Qs)auqyi)-N]m. chis

B L e T o

d}?}l@s)ﬂksﬂ@ VERD)-[( (EuTy)adlsyl)- NE* ?hf)t@’lt m—@@-‘t@@‘) Nﬂ?e bout
al,or es I I QN r a e erat ure I om abou
et o s b Gl e et B our T pban NED. ar g
f I t A )
L s IS0 0By RO OB o REREIELY RGN,
|@epoapé€eﬂs)a&wb(®$®30t d&-ﬁ@)estﬂ‘&(%@@@al&iﬁl -0a\phesyl-(C=0)-0-,

DN CEO R G Celfo - 6L0) O @gh c )QH(yBeN (QMQQQ?" ’

nyFHINIC=OX M, helenid),N- P.; Reider, P. J.
?&}% y 9. J(dngr?i Vol @65ﬁ)pp@£ 15-'8420 (2000). The

compound of for mula Vis prepared from a conpound of.
'the formila 'IYEII%iL% HERCHIPTION QF AEIGART N

reagent in a

oxi di ZTtrgollswidgaedcsion Beeutte iMktaRaBOpRHAATGE of Y REMPSUnds
acetate, pyridini um:hl orochromate (PCC) and !
t%ftﬂi“’ablﬁﬁﬁﬁg YRR AvcomRPRRAREER BN RItARIAGY be prepared by methods
TEAPIA rnefe I
TRSRARL 0 0o DA Ly L1 B0 760,
di OFELSERA2 and W OXI2H04 78 h Unba‘smomsamsb mda:ateldphl ®APRH Ry ammdl s in

at. or in the pre ce of ol ven
TREtmeiat ehéres BHERE ARGSioathi oo FenlsaioR  and
acetic acid. The aforesajdggaeyi on can be run at a
tenperature from about 20C to about 80C for 'a period
from about 15 minutes to about o4 hourBI Preferably,
the reaction is run under neaf conditions at about
60C for about 3 hours. A co d-Mahe formula (1a).
can be prepared {roma conpound crf 25 formufa V. by
reaction w tf Rﬂ OH in_the presgnce of ran
source. Siffta moni a sources i ncl $&esgrmoni um!,
trifluoroacet at amoni a, and anmmoni um ac e, R
preferably anmoni unppcetate. The aforesaid reaq§ion

can be l

R4
v
N N—H
R N
Ia




10

15

20

25

30

run neat or in the presence of a solvent such as
al cohols (e.g., nethanol, ethanol or butanol) and

waeeiiozesari d. The af oresaid reacti on can be r uPCEIB2203/003833

tenperature from 30 about 20C to about 80C for a

peri od from about 15 m nutes23-0 about 4 hours,

preferably neat conditions at about 60C for about 2
hours. WD 2Q04/026859 PCT/|B2003/003833 -24

Al t er ah¢me [lyreferotppiba maenstationeoffcompaieds(dfzthe denmulre(la) where

cepar . di to, the. pr r forth in
00 BE T EERG R nt ™, s rBRRE BRI Tordffary e Byppfreligom «
QondBourd Bf MdPForffi®) 8 By tiéhtind bith\a Dase; Recte a@ busil @ftsiufn at a
t he preparation of conpounds of the fornmula IV, which
demapsThives plettioat e (isfer altimmparind qfrabont 39 monutes, followed by the

he. fornul a (| ind to Scheme 2.
SRRTOARAR: Bfon A8 Mt Rrh i RATR B S PpSROEEY wvaabte
2 gedpietasicedrdinao Paspaision W, abyetffbiils belbheat dBslhr airbtic @vent,

aromati c amne, such as aniline, in a polar solvent.

sufh apfrealyErefarms Theafrewitianglionavas anet ajteaparapid from about

A a0yt G BRI R HLRR G TOR: BRARL Epls“RUEP g bou

a Ot prfady hbounayaw, 50C to about 100C, preferably
about 60C, and then slowy treated wi'th phosphorous

aci d dMismeatiyrlyeheepompad: efnfrapada ¥ isf prepased Sccording to the
r IOt 1l XL UK L 0t aime enl f
SIS PV IEERR! S0 2 Aol i) v
Halircki, dgd Wineh; casdre ®. thn; RotscaK .; tRyepRr hf DiMichele, L.; Dormer,

Y R b e B ok i e+ CPEE  on v th a

i

pyr i dihg BhABIAISE RimbASy 195bra Mha édfnaﬁc]ﬁ‘ﬁd REBREDRRula TV
of m: e, [ ar

a base, such as potassi er t - but oxi In a po
Swl reection Bk, ealokeliziog vege ihor palar piotic &blyeets afwtable oxidizing

{rga?g%tgﬁ slglfi&@g lrlg}gﬁi?o geetnh grlorr?lﬁeeit g&perbusi Sagé% rtg,p %&rigi%lelflr?c%?droalrromate

(PCC) and tetrapropylammonium' peruthenate/N~fnethyl morpholipé-N-oxide
(TPAP/NMO), preferably cuprous acetate. S‘uitableI solvents includé acetic acid and
dimethyl sulfoxide. The aforesaid reaction can be run neat or in thé Ipresence of a
solvent such as alcohols (e.g., methanol, ethanol or butanol) and‘ acetic acid. The
aforesaid reaction can be run at a temperature from about 20°C to about 80°C for a
period from about 15 minutes to about 4 hours. Preferably, the reaction is run under
neat conditions at about 60°C for about 3 hours. ’

A compound of the formula (Ia) can be prepared from a compound of
formula V by react!ion with R*-(C=0)H in the presence of an ammonia source.
Suitable ammonia sources include ammonium trifluoroacetate, ammonia, and
ammonium acetate, preferably ammonium acetate. The aforesaid reaction can be
run neat or in the presence of a solvent such as alcohols (e.g., methanol, ethanol or
butanol) and acetic acid. The aforesaid reaction can be run at a temperature from

about 20°C to about 80°C for a period from about 15 minutes to about 4 hours,

preferably neat conditions at about 60°C for about 2 hours.
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preferably a m xture of tetrahydrofuran and isopropyl
acetate. The aforesaid reaction was run at a

wao eopeeabur e from about OC to about 100C, pref PCHIB2903/003833

about 22C (anbient tenperature), for a period from
about 30 mnutes to about 5 hgurs, preferably about 2
hours. The resulting reaction m xture was then treated
with acid, 25 such as hydrochloric acid for a period
f r om abltunatdelyyicompesnd of thbGumub ()was be ppapefedrasbining to the
V\Dw?(? 59 PCT/1B2003/003833 -25
80698%8%%ﬂg %723&8 can be prepared according
to Preparation A, set fogthehgtow. The corrpound of
formula VI can al o be prepared according to the
met hods of Davies,' |. V.; Mrcoux, 'J.-FQ; Corl ey,"“E
G ; Journet, M; Cai, D.-W; Pal UCkIN M W, J.; .
Larsen, R D.; Rossen, K ; Pye @ ﬂ: \ MUheIe L.; '
Dorne@r, 5 P.; Reider, F®2(0Bh) J
65, |bp. 8415- 8420 (20?1)\. A conpound
-y s prepareu adk'6r diMdPit o Preparatton &
forth bel ow. SCHEME 3 0 PO(COPh)2 0 0° N X R 3
ONIt - R4, FR VI I X Xl Schems3reei§
Iﬁe preparati on of comnpounds of the fornula Xl

swhich are intermediates useful in the preparat|on of

conmpounds of the formula. (la). Referring to Schene 3,
conmpounds of the formula I X were prepared from
pyri diysbeme 3 mglate by thespreparativa ¢iorompoandy of thietformuladWMewhich

[ 2 .f
R N R A e

Rofaming Ufcbd Sohemé g E@npoinds \Gf. thd EavI Nl O\fvelfeogféiéh@d from
VI1Il* can be prepared according to Preparation set '

fafatpdesepiothe RrpBlipyldy Bt tremest whaarxar%wp%mr ggh as
byilfRamt dd Igélalo ol@e:fnor %%Mk%o@ve t2dciuhe ctfh o b %&)&5‘ aébtate, |

conpoun er condlt ons anal o
tw tetrdhydefaes cpickeably nsc@@clfmiﬂracéiatéo rThehesylting a¢aatiow lmmﬁure is
qleate tc? g ?e%lp%fratflrréefrcfn? raH;out 50°C to about 100°C, preferably about 60°C and
then slowly treated with phosphorous acid diphenyl ester. The temperature of the
reaction mixture was maintained for a period from about 30 minutes to 'aboilt 3
hours, preferably about 1 hour, and then cooled to ambient temperature overnight.

A compound of the formula IV was prepared from a compound of the
formula VII by reaction with a pyridine aldehyde of the formula VIII in the presence
of a base, such as potassium tert-butoxide, in a polar solvent. Suitable solvents for

the aforesaid reaction include ethyl acetate, isopropyl acetate, or tetrahydrofuran,

preferably a mixture of tetrahydrofuran and isopropyl acetate. The aforesaid

- reaction was run at a temperature from about 0°C to about 100°C, preferably about

22°C (ambient temperature), for a period from about 30 minutes to about 5 hours,
preferably about 2 hours. The resulting reaction mixture was then treated with acid,
such as hydrochloric acid for a period from about 30 minutes to about 5 hours,

preferably about 1 hour.
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froma conmpound of the fornmula VII. Alternatively the
conpound of formula Xl can be prepared according to

wo b@4/0psshods of Davies, |. W; Mrcoux, J.-F.PCTB0ey/03833

E. G; Journet, M; Cai, D.-W; 25 Palucki, M; W,

J.; Larsen, R D.; Rossen, Kps. Pye, P. J.; D Mchele,

L.; Dornmer, P.; Reider, P. J.; J. Og. Chem, Vol.

65, pp. 8415 8420 (2000) WD 2004/ 026859

PCT / | BheGBNGOsBA 3! forRmlAVE cap e miep}![red accouding X Poparabien A,

SreiPEh sebow S SR maed or sl T ArEBa pepfprtf geording to he

qmr{&f SfoMavads, TCWTPRMAD L VT TF; e@fmolmdm&ﬁn&orwoaaﬂp-w
of fornul aa(lsa) wrlaosc:HEll\l/E R1-NH N X | by

Falurkia M Wu N Darpen, Royp. L:Roma, Iﬂh PyRIHP. J\I Pﬁ\dlcmel[e) R4 Dormer,
P.; Reider, P. J., L. Org. Chem., Vol. 65, pp. 8415-8420 (2000).
A compound of the formula VIII was prepared according to Preparation D

set forth below.

SCHEME 3
O(OPh), '
R1 H X
NHPh
®) + ® —# <
i

VIII X‘

i

Scheme 3 refers to the preparation of compounds of the formula XI, which
are lintermediates useful in the preparation 'of ccl)mpounds of the formula (Ia).
Referring to Scheme 3, compounds of the fopnula IX 'were prepared frqm' pyridine
aldehydes of t1’16 formula VIII in a manner analogohs to the procedure described in
Scheme 2 for the preparation of a compound lof the formula VII from a compound of
the formula VI. A compound of formula VIII can be prepared accofding to
Preparation D set forth below.

A compound of the formula XI was prepared by reaction of a compound of
the formula IX with a compound of'the formula X under conditions analogous to
those described in Scheme 2 for the preparation! of a compound of the formula IV
froma Acompound of the formula VIL

Alternatively the compound of formula XI can be prepared according to the
methods of Davies, I. W.; Marcoux, J.-F.; Corley, E. G.; Journet, M.; Cai, D.-W.;
Palucki, M.; Wu, J.; Larsen, R. D.; Rossen, K.; Pye, P. J.; DiMichele, L.; Dormer,
P.; Reider, P. J.; J. Org. Chem., Vol. 65, pp. 8415-8420 (2000).



N (la) Schene 4 refers to the preparation of
conpounds of the fornmula la where R is WO 2004/ 026859
wEIALBRSO3/ 003833 -27- R2a N- - NH Referri ng pOI/BRloexi®3833

4, conpounds of the', formula XIIl were prepared from

conmpounds of the formula Xl I-26which are either

comercially avail able or can be prepared according

to the procedure described in Preparation A for the

pr eparatPBrosnd pf fosmylaRcanby congertgdhtomy eqganoani ¢ faxmula (Ta)
li‘lléﬂ?'o“&ssgrial%ﬁg "o P&l éN dedivel I‘iﬁns ESA%F{ ¢ £§9 o&)ﬂg%rsmn of
a) were epare rom conpoun acco i ng

pcrcanm[iud €¥ to deapounded td congohvader formSGHENE 5 R4 R4 N

% N4--' 6 NHNR (R3)S- (R3), \'/ RR (la) la 10

R6=H R6 /H Schenme 5 refers to the preparation of a

conpound of formula (I a) is other than H

Referring to Schene 5, ra corrpound wasprepar ed by

reaction of a conpouia%l of fornmula (la) where R6 is H

with an alkylating xdagent of the fornula R6L',

wherein L' is halo@r bther |eaving group such as

nmesyl, in the 15 preg€ndg of a base anm sol vent .

Sui t abl e bases inclu pdi u It_\;ydrl de cesium

carbonate. Suitable s | ncl ude di net hyl

sul f oxi de, NN-di net hyl fornmdimi de. The af oresaid

reaction is conducted at: a®enperature from about 0C

to about 30C, preferably about 22C, for a period from

about 10 mi nutes to about 2 hours, preferably about 1

hour. A conpound of fdrnmula (la) where R6 is H was

pr epar ed “

N
O , X111
H

(@]
R2a
v
I
N
R6
/
N
[ )=
A N
(Ia)

Scheme 4 refers to the preparation of compounds of the formula Ia where R’ is
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2004/ 026859 PCT/ |1 B2003/ 003833 -28 PREPARATION A O O

WRWORNEBR RL H XV XVI VI 5 Preparation A ref ePGI/IB20031®3833

preparati on of conmpounds of the fornula VI, which are
i nternmedi ates useful in the Lreparation of 'conpounds
of the formula VIIl and XI in Schene 2 and Scheme 3,

respectively.' In Preparation A Ris a sinple alkyl
group such as nethyl or ethyT. Referring to
Preparation A, conpounds ofy. formula XVI were
prepared froma conpound G{’é forrrul a XV, wherein X
is a 10 chloride or brom by _an al koxycar bonyl ati on
reaction. Suitable conditiOns Rg | ude net al - hal ogen
exchange with butyl lithi um a lsol,vent such as
tetrahydrofuran at a tenper al e about O0C, for a
period of tinme of about 30 matesy foll owed by the
addi ti on of ethylchl oroformate at a t enper at ure of
dfemring0®, 3Cb¢m©v48d0(m}p0&néﬁa raf odhe oformintae X1 eboreuprepared from

apout eco und of the_ for
oSl BERY! BT X0 RGP OR TR SoPrmstiats Sytteof reean be
tphepasé® @cd@f(ﬁﬁ@&S theFirb &ddutel\ s 60 Wete Pirati %@t}?é\ﬂreparatlon
was treated wth a reducing @%;ant in a suitab

<Y spaound g Yy & ?rémr@mmg(?ag st dortie belowi tm Beheme 4 the

thi al u

AR 09, RO e Bl S BB ap bl KT REHTLGE procedures
sﬂmbcrdmﬂsn,thﬂrmﬂh met hanol, et hanol tetrahydrofuran,
20 diethyl ether, and dioxane. The aforesaid reaction
was run at a terrperature $(|:]3H31M%l§out 0C to about 100C,
preferably about 65C, for a period from about 10.
m nutes to about 1 hour, preferably about 30 m nutes.
The resul ting prg4mary aI cohol was then oxidized tor?
t he correspondi g al dehyde of the fornula VI by ‘
treatment wN n oxi di zi ng agent, such as N-ne

)

nor phol i Y TPAP, Dess-Martin 25 reaggnt,
or og(al/y { de- DMBO, prefer?ﬁly oxg{}/ =
chl®@ps a suitable solvent St hbl}
sol vent aforesaid reaction includes

chloroform tetrahydrofuran, or dichloronethane. The

af oresai d reacti on was conducted at a
(Ia) | Ia

RO=H R°#H

Scheme 5 refers to the preparation of a compound of formula (Ia) where RS
is other than H. Referring to Scheme 5, such a gompound wasprepared by reaction
of a compound of formula (Ia) where R® is H with an alkylating reagent of the
formula R°L’, wherein L’ is halo or other leaving group such as mesyl, in the
presence of a base and a solvent. Suitable bases include sodium hydride and cesium
carbonate. Suitable solvents include dimethyl sulfoxide, NN-dimethylformamide.
The aforesaid reaction is conducted at a temperature from about 0°C to about 30°C,
preferably about 22°C, for a period from about 10 minutes to about 2 hours,
preferably about 1 hour. A compound of formula (Ia) where RS is H was prepared

according to Scheme 1, set forth above.
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tenperature from about WO 2004/ 026859
PCT/ 1 B2003/ 003833 -29 -78C to about i2C for a tine

wo p@aoadssut 15 m nutes to about 3 hours, preferPEbiB2003/003833

about 1 hour. PREPARATION B O OO RL ORRL CHR1L

)]1,, N,Ov XVII XVIII [l 28 Preparation B refers to
the preparation of conpounds of the formula II1, '
whi ch are internedi ates useful in the preparation of
conpounds of the fornmula (la). In Preparation B, Ris

a sinple alkyl group s ngig or ethyl.
Referring to Preparat?%@é ﬁu‘ﬁds of the fornula

XVIIl were prepared froma capound of 10 the fornula

XVIT, ich may be prepared dgcording to a procedur)e/[]\
desgtfbed i-n—Rreparation f-0r~gre comrerciglly, R
avai l abl e, by treatnent with a base such as |ithium .
hydrxgd in apolar protic, vent. Suitable solv S
for aforesaid reaction | uded net hanol ,

et hanol, and water., The aforesaid reaction was
conduct ed at a terrperature from about OC to about 30C,

pr ef er%mpayra%bét refae ta 8he perparationpdr mmpoel)lds of the farmala VI,

f&fﬁ@hq el’l}lgdl eE”d llihcfh@l Q! aﬁ 1@8 s ]:)? %qloxnula VIII
ket Bh S ppoiaf PR |

about

p?meleI’ &dScﬂfeﬂm Iaamﬂ) Sphnmej 3,0fesp6¢avelﬁlo rImPrapai(éﬂdnl APR is a s1mple
tion with a suitable:activating agent and a

SR Breh Rt o iyl Releiting INPreBSEPBA, epmpands of the
RS AR 1L S 08 NS g x
prhédrteabi yoraxalkey bycin allicdecarBoiylathine rénaers  Suitable conditions
include metal-halogen exchange with butyl lithium, in a solvent such as
tetrahydrofuran at a temperature of about 0°C, for a period of time of about 30
minutes, followed by the addition of ethylchloroformate at a temperature of about

0°C, followed by a period of time of about 2.4 hours at about 50°C

The compound of the formula VI was prepared from a compound of the |

formula XVI by a two-step process. First the compound of formula XVI was tfeeted
with a reducing agent in a suitable solvent. Suitable reducing agents include lithium
borohydride, sodium borohydride, lithium aluminum hydride, and borane in
tetrahydrofuran.  Suitable solvents include methanol, ethanol, tetrahydrofuran,
diethyl ether, and dioxane. The aforesaid reaction was run at a temperature from
about 0°C to about 100°C, preferably about 65°C, for a period from about 10

minutes to about 1 hour, preferably about 30 minutes. The resulting primary alcohol

~wag then oxidized to the corresponding aldehyde of the formula VI by treatment

with an oxidizing agent, such as N-methyl morpholine N-oxide/TPAP, Dess-Martin
reagent, PCC or oxalyl chloride-DMSO, preferably oxalyl chloride-DMSO in a
suitable solvent. Suitable solvents for the aforesaid reaction include chloroform,
tetrahydrofuran, or dichloromethane. The aforesaid reaction was conducted at a

temperature from about

1.
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i ncluded triethylam ne, Hunig' s base, or DBU,
preferably triethylam ne. Suitable solvents for the

watenoz@sd reaction include nethyl ene chl ori depCMBI0032H3833

di met hyl f ormam de, tetrahydrofuran, and a m xture
t hereof, preferably nmethyl engg. chloride. The aforesaid
reacti on was conducted at a tenperature from about 0C
to WD 2004/026859 PCT/ | B2003/ 003833 -30 about 30C,
p?&"ttétoazbjiojat apYL for22in¢ froonalicat 6 mainutes Jo flwut & Hoursp preferably
;{3 bout - 6 hours to about 48 hours, preferably

8tft! AP hours. PREPARATION C.R2a N NFN N-NH Ni: 0

I/ 0 0RO R XX X'PREPAFK&PﬁbﬁtBC)n Crefers to the

prepar ation of conmpounds’ of the fornul a XII which is
an terrredl ate useful int e preparation ' of 0
co unds 'of fornul a (la), set forth above, V}:h € _OMe

R s PRa—N—NP N | n Rﬂepal%tio.n_C,_R_i_; R Nid
(Cl-Cg) al kyl . The conpound of forrula XI|I was prepar el

10 YH;]n a conpound of forny X by treatnent w an:
g{ al i de, such as net hy:vqlli(odi de, in the presteIE%e
of a base such as sodium hydride, in a polar aprotic

SO| verRrepaamim BsrefdriNto cﬂlnerrptdpyﬂahom rd rdoggpoufismpd tired formirla 11,

fh%rg%lﬁl g éllée%rylseﬁl 1y t ]iro\rfféi)%lqllgp %/ golnlq;?otl)llngs of the formula (Ia).

In Preparation B, R is a simple alkyl group such as methyl or ethyl. Referring to
Preparation B, compounds of the formula XVIII were prepared from}a compound of
the formulaI XVII, which may be prepared according to a procedure described in
Preparation A or are commer01a11y avallable by treatment with a base such as
lithium hydroxide, in a polar protic solvent. ‘Suitable solvents for the aforesald
reaction included methanol, ethanol, and water.. The aforesaid reaction was
conducted at a temperature from about 0°C to abdﬁt 30°C, preferably abput 22°C

(room temperature) for a time from about 15 minutes to about 3 hours, preferably

about 1 hour. ‘ ’

t
t

The compound of the formula III was prepared from a compound of the
[

formula XVIII by reaction with a suitable'acti{/ating agent and a compound of the

formula
H cr
| H‘N:+/O\<:HS |
CHs
and a Dbase. ‘Suitable activating agents included thionyl chloride,

carbonyldiimidazole, EDCI and DCC, preferably oxalyl chloride. Suitable bases
included triethylamine, Hunig’s base, or DBU, preferably triethylamine. Suitable
solvents for the aforesaid reaction include methylene chloride, N,N’-
dimethylformamide, tetrahydrofuran, and a mixture thereof, preferably methylene

chloride. The aforesaid reaction was conducted at a temperature from about 0°C to
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of forFrapaation/C in&re tothgBrepera

O

15 (R3) XX (R3) XAl (R3) / S VIII Preparation D refers
to the preparation of conpounds of the formula VIII,

waohiogl2ase | ntermedi ates useful in the prepar ap€DIB2003/003833

conmpounds of fornula (la), as WD 2004/ 026859

PCT/ 1 B2003/ 003833 -31 set fgpth above. In Preparation

Db Ris a sinple al kyl group such as nethyl or ethyl. -
Referring to Preparation D, conpounds of the fornula
XouhdI°€, prefpably dbéut 27 C fimosr tompyilahat) fdes tiofe frdne about 6 hours

chloride or brom de, under
tBﬁB‘u?tﬁéﬁhﬁqﬂBTe&jﬁlﬂé'ép%‘fﬂg ULy epar at i on of conpound
XVl from conmpound XV PpRIGECRATEON @ Preparati on A set

forth above. The conpound of the formula VI Il was
prepared froma conpound of the fornula under
condi ti onsNaRal ogous to the two-step pr descri bed
for the pfeparation of cempound VI fro ound XVI
i n Preparat A set forth above. PREPA E 10 R
2a i R2a L~NANH2O0N=~ N=~ HN NN NN N L I XXIII
~\V 1 XIVI H pPreparannErefersto@

preparation of coﬁpounds of the fornula XXV V\,hl ch are
i ntermedi atggyin the preparation of conpoums of the
formula (la). 15 Referring to gr eparation 'E, conpounds

o1y cg@nﬁgmd@' the formula XII,
f

C‘gfl%l tlsla%llz]qgly Ik dfdte Oés%yﬁmltn :’f}%e' rﬁg%a[r?t?ogl d)fo&gnﬁ%\ihafgfl formula (Ia), as
eset Foathgibows, Mheresh‘prsopyl magnesi um chl oride in a

sol vent such as tetrahydrofuran at a tenperature of

about OC, for a period of ti of about 30 rmi nutes,

foll owed by the addition ofN_ di met hyl f ormam de at a

20 tenperature of about OCZ/ owed by a period of

time, of about 2.5 hours ai_a terrperature of about

50C. Conpounds of fornmula re prepared as

described in the literature \;J,

In Preparation C, R is (Cl-C6)a1kyl. ' The compound of formula XII was prepared
from a compound of formula XIX by treatment with an alkyl halide, such as methyl‘
iodide, in the presence of a base such as sodium hydride, in a polar aprotic solvent
such as N,N’-dimethylformamide. = Compounds of the formula XIX are
commercially available.

PREPARATION D

R3 VIII

Preparation D refers to the preparation of compounds of the formula VIII,

which are intermediates useful in the preparation of compounds of formula (Ia), as
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(Moran, D. B.; Mdrton, G 0.; Abright, J. D, J.
Het erocycl. Chem, Vol. 23, pp. 1071-1077 (1986)) or

wo eamioasapounds of fornula XXI1 wherein L and RCT/IR%03(93833
25 can be the sane or different, are chloride, bromde
or iodide, by reaction wth -3tydrazi ne. A conpound of
formula XIV was prepared froma conpound of fornula

XXl |1 by condensati on of conpound XIV with
#qr%a%%ﬁ hebrsparetin PpR 48 2 senrie alkp] giopp éuchaaes. raethyl or ethyl.

g r r
?f@*r 4 & Pibiralion D) CoRRRERACHE ! forpula XXI warp prepared from
dmtmeérrlylhahﬂgs @iy tiic| fatrhala XK, Mﬂﬁﬁlﬂ%%g chloride or bromide, under
PCT/.1 B2003/.00383 32 Al |l pharmaceut i accept abl e
SRPELIONY ABYPERYS, 1o 4t BrrpatOn Ryt roprgun SRV gobn caupoma XV
%&&i%@qﬁ@re%fa ratiog A Jé‘t/?dﬁﬂ Mavks al so encormassed by the

i nventi on conmpound of ‘the i nvention which is basic

i n natTheecingpavagaifithe fmfubr MiHgvas prepated Viani atopmpbound of the

dflgfraglr %ﬁq (ieB égrés\ljagalr% o%ﬁﬁ} | ”%{ﬁ%gteg rﬁrdocggsgczf‘escnbed for the

RiteARERUTIco bundavp Pl olifd XA Th Préphfaibh Aset Gorth above.
ani mal s and umans, it is often desirable in practice

toinitially isolate aPREBRAFION Ehe invention from
the reaction m xture as a pharmaceutically

unacceptable salt and then sinply convert the latter

back to the free base Jgonpound by tregtment w th ar®

al kal i he-Ngeagent , anq%st@sequently'%ﬁnvert t he ﬁF% -
base to har’ﬁ‘ﬂce_uu.ca 1y, x40 ggge vacid Y 1, XXV
addition sal't. The acid ddl tion sal Lo t he bas H
conpounds of this invention are readily prepared by°. ‘
treating the base:. conpound mnth a. substantlally

aai d e A e o o B ol P B SineR ot B Aba oV
ovigielnie 1ﬁt@hﬂ@ﬁ:ite§imahe Piparfafibn Gf(@:ﬁmidﬁndé’@ﬂ thafsrnu®d (Ia).

et hanol . Upon careful evaporation of the solvent, the
dedrirgg tQ BIPeratian £, sumpepnds pliermyls XRY veee Breparediore an

Ingy%ﬁlqddsf&fﬂﬁﬁﬁé ey ﬁ?ﬂ{rﬁg&?%b&&l | $hi 6 ;%?B@%’ikﬁs for

dition sa s of ase conpounds
i fnmyiaﬂlazrnlna}ude ttetd hahvgercbxdhaxmgn mﬂin}sopmpyh:nmesimn chloride in a

ition salts sal ts cont ai
gFﬂfa%h gyt h}’% @atﬁqngergwirq)@bouts@ Ch f%rsa period of time of

Ca.'%@tr 3Gj1ﬁlnu@soﬂlg§led b§ @ﬂedeﬁidltgi t(ff‘N R 1&%{lfy%ﬁn8{11de ata

bi sul fate, phosphate’ or aci phdsphat'e,” acet at
ltermpatieyre of dboat @ () folhoved by d psaiod of ttiadet dfabeut®. 5 hours ata
bitartrate, succinate, 20 nal eate, fumarate,
Jrupearreo! bautHikat e, benzoate, nethanesul fonate and

p?gﬂ] ?n%é]dungs of %%‘%W)ll% rng(I}I/I wete a%rﬁPﬁS% £8 )d]escanfl in the literature
(Moran, D. B.; Morton, G. O.; Albright, J. D., J. Heterocycl. Chem., Vol. 23, pp-
1071-1077 (1986)) or from compounds of formula XXII wherein L and L’, which
can be the same or different, are chloride, bromide or iodide, by reaction with
hydrazine. A compound of formula XIV was prepared from a compound of formula
XXIII by condensation of compound XIV with a cyclization reagent such as acid
chloride, acid anhydride, trialkylorthoacetate or trialkylorthoformate. Compounds of

formula XXII are commercially available.
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A conpound of the invention which is also acidic in
nature, e.g., contains a COOH or tetrazole noiety, is

w@e apalbasof form ng base salts with various  PCT/IB2003/003833

phar macol ogi cal | y acceptabl e cations. Although such
salts nust be 25 pharnaceuti-gal ly acceptable for
admnistration to animals and humans, it is often
desirable in practice to initially isolate a conpound

of t he\ll Phesmecanicalibracepiable salits PTogrigy Ritomery hiydrates and

' I [ I i .
RORGIR BPY Ko Boin AIREHTBMERF AR bl AT it MRekrion,
t r eat e Bémpéund oftheigi elitonrvaigiglethasia heinatatels egpadid dffforming a

convert the free acid to a pharmaceutically acceptable
pride varrdy of didfermt salistwithevatiqys awrgmicipdpraanic acids.” Although

. C e . | '
R0 TG St L mACARBUAN EoARe Ml 8 R bBnjmals arid
dandans,ahid ofian desitabkrihypractibe tesiniiallynistade povmpsindoitiz
2004/,026859 PCT/ 1.B2003/ 00383 -33 salts. Thes sa{ts
dayengien Sﬁogb%lﬁ ESReHgn BRVE RS hATmACERchlly wace fgBle St and then
Rl CBhyRAHE SatteMBh &t GRNTEEL A4S %&nﬁ&n{@@gﬁg&&ﬁeﬁtw an

prepare the, pharmaceutically acceptabl € base

adlchling osngent] asl swbsaduistly erneert ithenfreerase frosphasmactuticaliym
non-t qxi c .base. .sal t ith.the..herkein.described acidig,.
Corb e RO HET I iiodid il b PR iiheRgatidnis
SniditioH dR: readitySpregdrbd BeltrbAtHip the/bdve RBADH FREDW A b Gabdtahtially
accept abl e cations_as sodium potassium calcium and
rragivelentamownt of theirhesengninexal erersanis i iBan paegous solvey
Lh&ERLAY irf %‘S%i&%fer &gmy 04108t @ﬁ%}ﬂ&? gﬁ %Qﬁﬁ;g@%e%ﬁa o#Bthanol.
agueous sol ution contarl ni ng e’ desire
Ahsoneaestilogyiapahtiyn afthe polabitethe dtsimudsplidsalt isfobrained.

evaporagting the resultin sol ution to dryness, )
o of or 17 YR FBREERT Y RISRAGP e DRAFRIGT i ageepigplg acid
MRMitRhStsLOF the b&‘é%@ﬁlé)sgn&%yof X i Rnti WEE 118K ¥ ©rm non- |

sol utions of the acidic conpounds and the desired ‘
abxialacidradtigion ahlksp % .d ealts cgrtaheng plandacdiegicallyasoerdatile gnions,

the resulting salutign.to dr SS N e sa nner
8 by Sitotde R b fl el R R iRl E. AR Pogid
PhospIREY 8tdtsie, dhQate] EireledB hiid @iRks) YA talebr Bitai@fatd, Succinate, |
ensure conpl eteness of reaction and naxi num product

yineleafe, fumgrate; gluspnais) sagchiapte bepzostmmsthaaesudfonaty jagé pamoate
NCOMRa the [ As used herein,

gﬁ e, ?}sao?%%lg%eg’% Ibgléj@a%;eﬁé)gy%o%%}g}ﬁ%éﬂ r9£e1¥sér s to a

conpouk dompoiiddenfithy@rrentiom winch iscilsoacidiaimeatere;) é.g.atontains a

salts rodrflgs thereof, each as described herein, in

P
WHPPR erigirgpleeistyaissmpabie of fupingcae sfisaithayBivRavi ng
Yharmacologically acceptable cations. Although such salts must be

pharmaceutically acceptable for administration to animals and humans, it is often
desirable in practice to initially isolate a compound of the invention from the
reaction mixture as a pharmaceutically unacceptable salt and then simply convert the
latter back to the free acid compound by treatment with an acidic reagent, and
subsequently convert the free acid to a pharmaceutically acceptable base addition
salt. Examples of such pharmaceutically acceptable base addition salts include the

alkali metal or alkaline-earth metal salts and particularly, the sodium and potassium
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atom ¢ mass or mass nunber different fromthe atomc
mass or mass nunber usually 20 found in nature.

waE@npbasd of i sot opes that can be incorporat edPCTR2003/003833

conmpounds of the invention include isotopes of

hydr ogen, carbon, nitrogen, -sxygen, phosphorous,
fluorine and chlorine, such as 2H, 3H, 13C, 14C, 15N,
180, 170, 31P, 32p, 35S, 18F, and 36Cl, re ectlvel%
Blts. SEespsalisichy b afsepicd Hysorvamiions dedimaquss Eﬁee@@mwal ases

'vm‘ Ea{n% us%@g %eg e(il?mg)lll%gaz? {;B%é&? a%ﬁﬁﬁéé lglf ane%Ea%ge base

r subs I Ssu Ion ass

Erdditlloatselds df3hls 11afbﬂt161&ﬁlbanosk4vﬂldlﬂﬁhnl mhebeid basmsatxsl mdkh the
are partlcularly preferred for their ease of

preesparescribet g 6%‘?@%‘%“&16 iof fheynvenipp, dhese eBp¥ie bpseolts
élﬂd #y H@ﬁved’ h%HﬁQco 1&?1 ta%Eé L&{Ble( ﬁ_?onggsn od1um

certain t erap ut1'c advant ages Nesu 17 om
gxomslem patiatodnidonagnakiii, etg, These saiksoq @silybe pmpaxdd by

VIVO hal f-1ife reduced 30 o e require p
ishiteg B orrEpop A BE G KL TPDB ™ Ll AR A U B RO o iathing
%QQ&és%@ §§§‘HP€8-6 k@&@ﬁ%c@%@l@ %atwr%%ﬂ@tﬁ%@ Wa@@ﬂtﬁg the resulting

| abel ed compounds e invention, includ i'ng
phbition ¢edtyness) pm&lraléy unqlﬁr@@ﬂusrg@ prefwwe ohlternativey they may also

H)r epoeapra?e(a bgsyrgﬁcdl)(% fE%ES kglg Vc\:msgiurglgtﬁg g@ﬁf tagl St %glfp%ugg ds the

Qfesﬁt?ed ARIPVBATAIR6XHE © gethés Rhd ﬂ&n(e@alg)ratlr@atﬂé rSSulting solutlon to
enantioners), as well _as racemc, 5 diastereoneric, and

sirysss A the gHrae mgnnes gs hefoss niareither @se i dremetris QupRLiticn of
t o)

ACERE0 re bAENAL B0 L0 1 PAFRON IR BB bRucnBL O tilon and

enmatmnnxsaxmyakktautonerlc fornms, including the enol

and | ne f and the keto nd enam ne_form and

georret pet eplpgl[Y%Pgle%ﬁﬂnmwﬁa %%eéace@?asw Ly 1hy RIEREAL

GAVELABET A ubQT HBeidl & 4 OAbMERR-Wbiibd E‘orﬁfftﬁnﬁ@ o8ers@b at he

present invention. Tautomers exist as mxtures of a
tcautpomed pEths gtventiorsisicludingpharmacsoti¢ad sltse produsas dhdrgof, each as

t h
SRR, BBEAER e B ol 2HBPo DA A Hpgen
taAsthiR RS 0P MabdQineR SEire:a GFRQ tHadSomithasp bEERKY nimber usually
i nvention also includes atropi sonmers of the present

i fayedhininghire. Hxamplespf isefrpesshatona pe ingomeged e conpeurds of
rtgéé ?1&?31'(1:’[?&1 dlh?lgtge ﬁg{bppfoﬁ%ﬂ%g%he&rﬁﬂ 81trog81t1 aotx'yg&? Iphé{sphorous
fluorine and chlorine, such as °H, *H, 3¢, ¢, PN, B0, 70, 3'p, 3%p, *°S, '8F, and

36C1, respectively. ‘

By isotopically-labeling a compound of tﬂe present invention, the
compounds may be useful in drug and/or substrate tissue distribution assays.
Tritiated ("H) and carbon-14 (14C) labeled compounds are particularly preferred for
their ease of preparation and detectability. Further, substitution with heavier
isotopes such as deuterium (*H) can afford certain therapeutic advantages resulting

from greater metabolic stability, for example'increased ir vivo half-life or reduced

dosage requirements and, hence, may be preferred in some circumstances.
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A compound of the invention, as described above, can

be used in the mnufacture of a nedicanment for the
w@e@plgdsacti c or therapeutic treatnment of a  PCT/IB2003/003833

TGF-rel ated disease state in an animal or human. 20 A

conpound of the invention is3a potent inhibitor of

transformng gromh factor ("TG")-(3 signaling

pat hway and are therefore of use in therapy.

Asgopidilhlabsled pampowe nf the mventivningnding g cemsichlowlts,

of preventi or treating a TG--rel ated, di sease in an
TR BPreRE R be blpRteu b oy mohi KPR Bidnfadar o | ng
t her apmetoisahéry (€5.f €6 hhd/GarTnitis)dhd all opBR$ isoRBR of a
conmpound of the invention to the 25 animal or human

sefperndef the wiventiva (F.er R w1dal eunidomes) as welh peracagicy s'éd

H n H ~ | f 1 1 nl ,
D1l o Sl U0 OB Al LSRRG AT s
rigegatioed to inhibit the TG--B signaling pathway. As

woul d be understood by qne of skill in_the art, a
"t her ag@semparnds, saltss @ediugs hydiles: andgalyatesphhg prgpant.

NAbdrERh oiPeRatih 8 er@sht¥hbiic REmd QBaﬁiﬁin?ﬁgp S En e fim,
b ude, ut

Sen

by case basis. Factors to consider i:nc are

reot] the ktd et ¢romitdformadniderombizicngpmdrs emt miktunee ilgindof. All
health, co und adm nj stered, etc. VW) 2004/ 026859

o) (aBiogtra 03B TBSRHBIES MeeRkfbs aregd Saeaton
Staatdgert Bakt £xRLed drRah@EmeYc s&thh BolkiiON Bfsolillorml Wuddy
signaling pathway. Such disease states include, but

ame tangemen predaingtgs. Byén thoygleanedputomarmey pe described, the
breast. lung, Golon r.ost at ovarian ancreatic,
ARt SRR AR AT SR B BGE.07)

wel | arhegdrésehtyip@entioh ddoineltilles atlopBames dfehedpresent invention.
gl onerul onephritis, diabetic nephropathy; hepatic

FAERRISgIIeTS Friigritp sampoyndsob dhesnvention daat spn b ssparstessine
qggﬁgﬁﬁggggﬁkédi&ﬁ&ﬁgoderna, and dermal scarring). The

present “invention also provides a pharmaceutica
conposh tompowanyfithesinmentioat ad drastibedraboes) wpn tierdsedfin thee

i nvention and at | eas ne armaceutical ly acceptahl e
RS o ol i RS R SADE gt st bl Rraoni
bEGRRMated AReAR Tt NAMal drhukbg, 10 art including

t hose described in, for exanple, Rem ngton's

Phar mefs eempenid ddhemyension is/aprtepubhibier ofdragsforming grayth
nadk. k.. 1 8%%5 A pharmaceut i.cal .co I tion of

RAOFE DR - mehilRme R AR Y LR R R o
kapordihgly i the passént iientioh Pevidek @k dl Beveiitikg bPtrédting a

| east one conpound of the invention with a L
p"fﬁlﬁ-ﬁ@@té@, fl}sg%ﬁemg, an animal or human comprising the step of administering a
therapeutically effective amount of at least one compound of the invention to the
animal or human suffering from the TGF-related disease state.

As used herein, the term “therapeutically effective amount” refers to an
amount of a compound of the invention required to inhibit the TGF-8 signaling
pathway. As would be understood by one of skill in the art, a “therapeutically
effective amount” will vary from patient to patient and will be determined on a case

by case basis. Factors to consider include, but are not limited to, the patient being

treated, weight, health, compound administered, etc.
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acceptable carrier. 15 A pharmaceutical conposition of
the invention nmay be used in the prevention or

wWoe@anpsse of a TGR-rel ated di sease state, as PEFBAGRAH3S33

above, in an animal or human. Thus, a conpound of the
i nvention maybe fornul ated as5a pharnaceutica
conposition for oral, buccal, intranasal, parentera

(e.g., jntravenous, intramuscul ar _or subcut aneous),
t opi ¢ aTher%arerr@ateawusa%ﬁ% statestiptoian be tieated bygplbition of the

| nsu@%g}alhgg 5a%9va9d§11 Gitdaal LR ﬁmd&h@&taa&é o0 lﬁ’ﬁlted to, all

or ora radm ni strat)
piypessrmfccenneir ¢ag., beaypsihg, ar»iomplpstaak evﬁm fmrdmatlofmelhmma all

bl et ared conventi anal
i 1%%1{3% Iﬁﬁlgﬁﬁa@%é@ 5&9& i @é&%@weﬁeﬁeérw g
|
%*2‘?8‘%‘%‘%0%@? dnpeaoRmBg: h?ﬂa“ggi%%%%P‘é%ﬁﬁa”Wﬁs
regtehigl lm)eplerp]dima)d reftendses; sc(laogermaz d dmmal;s;amng)
m cr ocf,yst al ose .0 ci um f(lo gg
bt 1 o st ey also PR O e e SaAs R S Eioh camprising

Chit $dabl R@IeBMb ok &F the MObiIoA a5l 8f 16kt Ofie Mmu&euﬁ&aryoaaceptable
glycolate); or wetting a;jent (e.g., sodium lauryl

s@?ﬁlﬁﬁaﬂ"@? pharmecquaisallst asceni l@earn@ran@dbwy swel pastier kooin in the
K%‘?n n| S tt %e %(E.:Stcnb&i ﬁufog ?{]rlgﬁ? rf%nlllg on S ar%aacleutlca]l Scwnces

Ion na orm-o or exa

sdbekt Plﬂ:b’hshﬁlgr@tp (@. RS(HEﬁﬂIS e @i, 1986). tﬂ@]ﬁaﬂf&ﬁéeﬁxﬁ:al composition of
present ed 30 gs a dry_product for constitution wt !
VidE Epveptionpg pe §£ﬁpﬁréél é( coRYRnEPRal pagens Kneregin thSaEHnCIUdlng,

L A TSR B Y e

plvaepratdevdartienl | y accept abl e additive such as a

ol | ulboBTBRC Ry e sGamatia bbb pSYLFRY bREiedA fiagevention

ageRhin Rt 8f a TGFaelatelidisee sBER a4 QQSCHWQ@ @ﬁ’hﬁammal or
vehicle (e.g., alnond oil, oily esters or ethyl

ahl@mioT hus, anempeenserfithe inyent{as. may bmﬁmylat@ras @%/mqagmaceutlcal
%%51 {SX ??pc;rgla{)?c‘;caf) rlnti?’a%ag)all,tpare%tercl f lg 4 klétr%vﬁ ém%s }Ilrt[gag*uscular

t(ﬁb;hbctlﬁaneOﬁs) fopizean gﬁ‘ﬁecfa(l) adidingdt@eoh Br Bonfoemtsuas for
manner . A conpound of the present invention nmay al so
k?éln?l’éllsmoé’tté}’dmh%lﬁtl%%rtlﬁwfﬂ%m%eI i very according to

art g UL AN R SRR oo Ll SRideshithshay Bt 8 form
L foe dxBoplt estaPat entapsiBe pAPaRddy conventional means with a
pharmaceutically acceptable excipient such as a binding agent (e.g., pregelatinized
maize starch, polyvinylpyrrolidone or hydroxypr(;pyl methylcellulose); filler (e.g.,
lactose, microcrystalline cellulose or calcium phosphate); lubricant (e.g., magnesium
stearate, talc or silica); disintegrant (e.g., potato starch or sodium starch glycolate);
or wetting agent (e.g., sodium lauryl sulphate). The tablets may be coated by
methods well known in the art. Liquid preparations for oral administration may take
the form of a, for example, solution, syrup or suspension, or they may be presented
as a dry product for constitution with water or other suitable vehicle before use.

Such liquid preparations may be prepared by conventional means with a
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4,060, 598, 4,173,626, 3,119,742, and 3,492,397, which
are herein incorporated by reference in their

wendosaisy? A conpound of the invention rmay be PCT/IB2003/003833

formul ated for parenteral admnistration by

i njection, including using cgmventi onal

cat heterization techniques 15 or infusion.

Formul ations for injection, nmay be presented in unit
pbemupscttinally aeceptabld additimsshelsass suspending 4getb@eg., sorbitol

SRSt PSR L L B e o

it @NBadlk); ABRlaghNS vEliclei(é.¥., aBiondal ey 8st¥il i eth§F |
and may contain a fornmul ati ng agent, such as a

sipopencandpresesvating (¢-gi mgthyhey wepdirskdrexyhgneqgégstor soibic
%Ilt rnatively, the active ingredient may be in 20
powder formfor reconstitution with a suitable

vehi clFer becagl adisingtriatien, pys @gepositionenayakethe foei of @blets or
use. A conpound of the invention may al so be
flogengesfornulpied i conyenionab B¥sTons  such as

SUPPOSd L& eﬁﬁdeff theES BNt AR RHBEy alfo Be forkRAMkE ol Btained

convent i onal suppository bases such as cocoa butter
akeliotriercogling éo indd®ds sl kopwi e thasasbdrdeadry skild i the agn

admi nistratio “inhal ation, .a'.cc ungd . of
ot Sty o s gimn anar et Py R ST s Porirbt
a1, 560l 3951 9179626 BSPEIRI0Md § APITBSY, NHidh B hatiCiaBéBbARK by
that i s squeezed or punped by the patient or as an
aefeowod insthempniiebsent ati on from a pressuri zed
cont ai per._ or bul i zer it 'sujtable
prope I‘LF SHpPORE! %go.q‘,%hedlln(‘:’ ﬁrﬁloo’rnon\éﬂl % l%]eu%g%gﬁ%feﬁa{f ﬂlgg) arbhigtl
tadivGiik@4tivhl bydnjeorsd) angudis®udn g dmenti@tal adtheterineibhantniques
carbon di oxide or other suitable gas. |n the case of a
(¥ dafgsipn.z Bernydatinns for injestionymay be pirsentashipn Wat dpsees TR es:»

i v . .
APPSO PO LT Sohal SRR oty T 1
poapekitibaeniay tikt aicheforms aneispdrsions, svhtionsnt ennls@ns in oily or
sol ution or suspension.of the conpound of the .
AR GhiCloe AT BCC Y 8 SR EoR oS § pspending,
XA B and/GrAURRBEIRY Adeht. | AkerHHiBvely) 1R ackivd 8l gEdi&tt may be in
insufflator may be ~fornulated containing a powder m X
afovaler fampoionreconttitutinn Wity puitable wehibla esuistaalde pyrogen-free
poa\ll%deé%tﬁ%sg such as | actose or starch. A proposed dose
of 4> olftd of the invention for oral, parenteral or

buccal A aspairst dfabd BReitionihgy dvebagemathdd inRedtEtofPbsitions

the treatnent of a TG--rel ated o i i
such as suppositories or retention enemas, e.g., containing conventional suppository
bases such as cocoa butter or other glycerides.

For intranasal administration or administration by inhalation, a compound of
the invention may be conveniently delivered in the form of a solution or suspension
from a pump spray container that is squeezed or pumped by the patient or as an
aerosol spray presentation from a pressurized container or a nebulizer, with the use
of a suitable propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane,

dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a

pressurized aerosol, the dosage unit may be determined by providing a valve to
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di sease state is about 0.1 ng to about 2000 ng,
preferably, about 0.1 ng to about 200 ng of the

wa@eauwzessngr edi ent per unit dose which coul d bRCT/1B2003/003833

adm ni stered, for 10 exanple, 1 to 4 tines per day.
Aerosol formulations for tregtnment of the conditions
referred to above in the average adult human are
preferably arranged so that each netered dose or
‘delifdr'a mo¢teredensaiol. Bemredsnezedirontainkd gr nebudiperumay contain a

SO0 e BpErstiat e @rghiho Bl e PR Gabtyehsloallises
AhadE rf@ﬁ@lagiglé,‘lfroi’a’égmimf&msa i hgidharger fnkefMath ensly b0y

to about 100, ng, preferably, about 100g to  about 10
rfermulglad Apafaining aope sy mie oS serppeund; ofdke igEentipn and e suitable

%é@#@asgsluél’ asZ}a(#I{)sr?ggr S%HHES . giving for exanple, 1, 2

doses each er osol conbi nati on fornul ati ons
for treptopesdd doke bhecanpslintdioftis inedreiondor dral, padaieeal on
the average adult human are pref.erably arranged $o

M > o y A Y e@g 3? a TGF-related

trgeal admmishaiop &y thgg¥erasoer b humypy for tgrtregim

SHOLD 8 11 9,004 My 0r 2 AREDAP0, m o s
Qofipagioitthe hicti i isgliedierinter onit doserwhipoh ebwd &b lagmirfistened, for
about . 1 rr(g ;t.oéabou 10 ng of such:conpound. x
KdtoRlest Fuf Hgis e several tines daily, for

exanpl gerdsol fornfhlfRon8 o tFBEnend b¥ ihB G oh@ifio SR IERH A to dbove in the
or 3 doses each tinme. 25 Aerosol fornulations for N

taverageragitlt mmarare peaterpbly errengask sorthaiaelomsisesdedasp of fuff” of

average adul:it h n.ar r.ef erabl rranged t hat
SRR iyt B FoR 0 EpAe e RLtiY 3BRw20ns oo
aeuig 8f OdodBound ARRULvERiod08hEBverdll %Eigﬁ? AeWyittPRP4E b0l will
0.01 nmy to about 2000 ng of 'a conmpound of the

ibeweititin e, ranger fomnrabbwer1Ab/Ly td abont &bz, frefayably,mbatiolfOLLg to
200 'ng. Administration may be several _tines dajl for
égaw&%ems-, Agminisiggliongpagdq seerel ey Y. fffgrexwa%%éz dor8
2irfds %V Pe et By 3020040 RRE859, o
PCT/ 1 B2003/ 003833’ -38, For topical administration, a
conpouisgosil combinaheeferinghatimayfop gredtorentibfthe dondigormneferred to

ol nt me or cre This inveption al so.enconpasse
FRAY b T 6 A BER B S BT PTG SR 2 PP eglose
tor €pETeBt ac@bsoP EGMANS From HOHTU.0 B hipdo ABHMNI00D &id, Peeferably,
prodrugs of at |est one 5 conpound of the invention.

AHouisYl merteiphouttl AR meeefn commeynd gf thisnaprfiongmgre preferably
from about 1 mg to about 10 mg of such compound. Administration may be several
times daily, for example 2, 3, 4 or 8 times, giving! for example, 1, 2 or 3 doses each
time.

Aerosol formulations for treatment of the conditions referred to above in the
average adult human are preferably arranged so that each metered dose or “puff” of
aerosol contains from about 0.01 mg to about 20,000 mg, preferably, about 0.01 mg
to about 2000 mg of a compound of the invention, more preferably from about 1 mg
to about 200 mg. Administration may be several times daily, for example 2, 3, 4 or

8 times, giving for example, 1, 2 or 3 doses each time.
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phar macol ogi cal ly inactive derivative of a parent drug
nmol ecul e that requires biotransformation, either

W@ p@ah293eoUS or enzymatic, w thin the organi snPCDIB2003/003833

rel ease the active drug. Prodrugs are variations or
derivatives of the conpoundssgf this invention which
have groups cl eavabl e under netabolic conditions.
Prodrugs 10 becone the conmpounds of the invention
whi ch Rordonibal rdmdwsitatioal 4 gorapaundefithre invantion mwydre fotmylated
under gvol SIS under physi ol ogi cal conditions or
Jﬁ&@r%ﬁ“@ﬂ degradati on. Prodrug conpounds of
this iTne ﬁive@tibnrmsb ddBorBpdsk&Phataeticat @t Rition Edri¥difing and
etc., depending on the nunber of biotransformation
sm@tbgdSr dighineeat orpreedngiar eompliingadnpinisteging grodirudsiof at laest one
n C & of ctlon I|t| es
1 g@%s e n]; & gldeﬁt%rne ?ﬂgr %gcri h%}glp & Form JIH %{? ns
qﬂiaﬁrﬁadbflégicfall&dm&dﬂl&aga‘ivaﬁﬁfe 90h phricht doig mdlécfelﬁdlﬁat requires
conpatlblllty, or del ayed rel ease in the mamal i an

digiamsiormeteR eltbﬁrrﬁ@@aﬁaaeous Bégmg/ﬁlaélp withiathgargaypn ty rease

s R s VA AR e e

3ihPertidh whidaklemri gouss &@yabl&amﬂdﬂn&agahoh@abmdmonsl P&djugs |

Pr odrugs conmmon inth include . acid 20 . |
PR S S B etos Wi eoBras R il gfye in vivo,
Sikdh B8y uﬁ&&g@mifﬁs ufRel ﬁﬁy’%lol%l‘é‘ﬁ%ﬁ@m@ﬁs 61elﬁﬁE1‘g‘8rén9§matlc
the parent acids with a suitable alcohol, or amTdes !

plegpraladen. ngdruga@mp@mdsﬁfthmlnpaltemmmacbajcaél@dpmghddwbﬂé;
n_amne basi nlan ac

5o e orhyi Bh rsrByBY of FREh T atriigh Pt BRpREL R

tthe sctive\dend ivithin theyrdagisen i hatbaith g theatuRfer bERhEH@Slities
herej n taught to enhance bioavailability. For 25

axaiept @ a ﬁe@aﬁmdumfoesm ProdrugfoEns pHen ofisriadyantages of solublhty,

R0 S g AL O RN RIS R Bundgun,

vibesigi of Brndiags, rpcp a@I, @Jl-rzdsEldmcr Arnsmrﬁmh ¥ pepariditilvehaim The

no acj

st eph TR oL eI Of ol mon SR e res,

bopdsichs, d418€ 19@31 PR drudY €5:9%6n8/ kefoRBRXNE &€ irRRldd acid
groups of conpounds of the invéntion. The am no 30

atsirioratieasivehlidenoimmdip peastitipeere of thatatls sichys.dot @Prampm estaisn o

et TR L PRRY A e R lign e R ARG p¥irea
dgnesadiivn, of K2 ZREH/0id6B3RDotkd vitB2RARiAK) 383@810 gr%ﬂps reacted to

i sodenosi ne, 3-nethyl histidine, norval i n,

bern 2apayRied b Wa%V%meyrth%p@m derigpiivag of figinvention
o u&ﬁé’ g‘&rﬁléﬂ@d Wil TR F%aﬂﬁes ﬂér&h%ﬁigﬂ?toa&ﬂaﬁg%tw&% lgbsﬂlty For

one rodrugs a
example, a compound of the invention having free amino, amido, hydroxy or

. carboxylic groups can be converted into prodrugs. Prodrugs include compounds

wherein an amino acid residue, or a polypeptide chain of two or more (e.g., two, three
or four) amino acid residues which are covalently joined through peptide bonds to free
amino, hydroxy or carboxylic acid groups of compounds of the invention. The amino
acid residues include the 20 naturally occurring amino acids commonly designated by

three letter symbols and also include, 4-hydroxyproline, hydroxylysine, demosine,
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i ncl ude conpounds wherein carbonates, carbanates,
am des and al kyl esters which are covalently bonded

wo ooolozssabove substituents of a compound of thECT/IB2003/003833

invention 5 through the carbonyl carbon

prodrugsi dechain. According-8® the invention, in the
treatnent of a TGF-rel ated di sease st at e, a conpound

of the invention, as descrj bed herein, ' whether_ al ane
dsodgmosing.3-ethylhisidiae oceling ‘aeéql-a@amso&ammqmmwapu%ac acid,
%Rpfﬁlﬁ&%ﬂqﬁz%}eﬁgﬁ{o%rs?}rﬁ%' BRAHAAE Shd Rfeﬁn&‘?n H}Sﬁé‘tm&u#s also
and anot’her therapeutic agen anples o
smnhh&kdomptohﬁdsaplmuém carﬂ:&aea@emrbamatem amitde andaikylaserswohich

s b SporbaF 8 s e T3l S
dh6L 8 &8 %ﬁ)" ﬁrcgi%'oﬁ b @A h4i: 9

naproxen, f |profe f enopr of en, ketoprofen and
i bupr ocAewyding m11hnutve1st1<t(ne ingthe treaterfertnefiv TGRélated disease state, a

d d |
b s R BRBOREL g rRMLEARR ISR pafs
ipRBinRicb@ical darbsitiof %a@%@oﬁbnﬂe’é wied ﬁfb@lﬂb’fb@m})&ﬁ{d@g(&fﬂ&

and etOFICOXIbL anal gesics and intraarticu
tiantiph end/pewigh anotberrtherepmitie peeRIEs). Eﬁ@nﬁyaoiﬁu@nble therapeutic

A5 (e, pIFL BT SV AR oL ADSL iR Rory

at’t nand angros OoX1 € drugs

(ager@s (lﬁﬁémﬁ’téf ] SAIDj@L(él@np’ifd)d’lcam Qlidofehad)] p’rumomc acids (e. g :
et oposi d taxol , taxotere), al kal i ds (e.
WWF%tﬂ‘W@BTO fegnigneprefenekeierspianaad (l@lpgofen)» fenamates (e.g.,

i e e T R @“éﬁ“éﬁ%@g @ghoium

gﬁlamylhvst)lzoﬂeb lsaladyées (pet, asﬂnhn); K& X2 mbﬁltorsr(e i, tcehesqmb

soglotsost 2 oot of A 2000 ot 200 LU e o5
%Bhic@%fcﬁés? and AydIseah Rals %@ kL h?ilgﬂf«‘ar)d synv1sc) antlcancer agents
ant i - Par ki nsoni an drugs (e.g., deprenyl

Regu ﬁdeSthané%)lglo » Pxiotolsictdngs (ee: ,gldrla@wegq?am@om@m

ARG on B BB o i R

&.ﬁhﬁ@t’abbﬁﬁe§ (e. N ﬁxeﬂlbﬁa(aa@owr@‘bsascﬁlap ag'entbe(e@gowmm chnghel
inhi bitors of neuronal nitric _oxide synth

qkers).Aiiq lpsyerige gt (¢, SRtinsy dhEies PPta'b(l%Fé‘FTSnéce inhibitors,
g@élgteﬁm D %Je for ’antagxglﬂﬁg Qﬁ(PﬁM*ehét QE%@ gat ﬁl?lgﬁ&?t @N 8 agents

osteopor osi s agents oxi ene,
l(agohoxtidepeesomts (esdrmsriraling)),i amhRaokin ppriasdagt (e@,edwpﬂenyl,

Wg@%é@%%@ﬁ%{){ I@l%gﬂgmhnlgl’cors geg Vggle%gg)n%ﬂn %gs%gﬁme), comP
inhibitors (e,g., Tasmar), A-2 inhibitors, dopamme reuptake inhibitors, NMDA

antagonists, Nicotine agonists, Dopamine agonists and inhibitors of neuronal nitric
oxide synthase), anti-Alzheimer’s drugs (e.g., donepezil, tacrine, COX-2 inhibitors,
propentofylline or metryfonate), osteoporosis agents (e.g., roloxifene, droloxifene,
lasofoxifene or fosomax), and immunosuppressant agents (e.g., FK-506 and

rapamycin).
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Bi ol ogi cal Activity The activity of the conpounds of
the invention for the various TG--rel ated di sease

WO r@ums688s descri bed herein can be determ ned PCTB2003MY3833

to one or nore of the follow ng assays. According to
the i nvention, a conpound of-4¢-he invention exhibits 5
an in vitro I C50 value of less than about 10 M For
exanpl e, the conpound of, Exanple 12 exhibits a T(3R
| G50 val ue of about -44 Bselggicaldctivifiynounds of the

o= o
P e Q41 LOMELARARSESERRLRLAN! B AR o
TdisdRbd dtateSed dsstiibdd herdin cabs deteﬁlnmed achadig@atodorssayse of the
a |]Ch0 ratio Oflnhlll'ljltlonln each, assay. 10 -
%mgﬁ&éfﬁ AopRdE|S: o thers RIt O, RicABPEUIS %fﬁe Pr&Rdypxhibits
F0RPRAL M VAot 18K oBAR! . VO LN, Y cbBound of

T(3RII e was neasured:as f crol

HxalPfe (Poaibitea BRI RpRalRMS abidd-4u0hh. di luted i n
ki nase reaction buffer (KRB) containing 50 nM MOPS, 5

MM MBOPhe qobhpbands & th@pxyzsait thvenfiomalko pme& Iﬁlﬁﬁ@émtm aétivify (i.e.
m cr | ar ded 0o_each well of por e

el fth?&rr 38RT gmer TR I nd gRaH ¢ $%1@thﬁyp1|s hgasured in
(s#zM% hs a 189 ratid Gflﬂilfbﬁtﬁfnsln% cH eﬁ@é}b' tor diluted in

KRB was added t o appropriate wel toyield the
desired final concentratlon (10 - O 03 ‘mi cronol ar). 10

mcroliters otr:F LE [
33P- ATP ( Perk 5
was adaRepidRyiiéd &f Iﬁyélhﬂ?dswciﬁﬂt‘éﬁfmlgi’) W‘th@fl“ﬁﬁllzlénase was

m cronol ar ATP and 0.02 microcuries of 33P-A

is¢asured@s gltovest B9 én@rObferSepf@@EPTUwate Blgmh;rmlqua%lér w4)
OIS e SIRTTRRE N BRSSOl

1’793td5ﬁ€1de firtal Aoricenivatihast@anRtordas) MBH wielidea td@&Bth ofa
added to each well to vield a final concentration

2HUIHBHE RO mufisqregRPP. 0. mien ﬂ&f@élompm(%AQﬁHOBSO) 20
IEHARGSr 8P ML PR RSL LRNLE ATRBEGEHS vt She e
tdesicdd fmad a:mten‘aatam (0 (AL @ inddromidlay)l 39)—131)0ro&ﬂ&rs afla edx tpse of
i (Saa g 1 PR N EE Ttk Erperel bt e in e

Usdsnddad M JitldROTRI VaeustiatmRYr 2 stnicRiRsI8SA TR hed vashed
once With 200 mcroliters per well of cold 10%

trpicErPL G eoRic e A Papsr avedlo| ll()dmmll@;rs oo G0 - TR fssiv priatein
](glql d’ﬁll‘é{l@ % t}a%lé%ragg at t‘ﬁ@N telor;nn% end 0 1(;/8 E}gt{)ﬁlgsllglrc %%gn%}nl St TBRII
- amino acids 193- 567 w1th A to V change at 438) d;luted in KRB was added to each

well to yield a final concentration of 27 nanomolar GST-TBRIIL Plates were mixed
and incubated for 90 minutes at room temperature. After the reaction incubation,
100 microliters of cold 20% trichloroacetic acid (Aldrich #25,139-9) was added per
well and plates were mixed and incubated for 60 minutes at 4°C. Liquid was then
removed from the wells using a Millipore vacuum manifold. Plates were washed
once with 200 microliters per well of cold 10% trichloroacetic acid followed by two
washes with 100 microliters per well of cold 10% trichloroacetic acid. Plates were

allowed to dry overnight at room temperature. 20 microliters of Wallac OptiPhase
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allowed to dry overnight at roomtenperature. 20
mcroliters of Wallac Opti Phase WO 2004/ 026859

wEIALBRSO3/ 003833 -41 SuperM x scintill ati onPCDTHWEA/103833

was added to each well. Plates were seal ed and

counted using a Wallac 1450 -M-crobeta |iquid
scintillation counter. The potency of inhibi tor s, was
deternmined by their ability to reduce T(3RII|-'nedi at ed
mg@&wsyinaﬂaM1 cogktail eas wBfediglesch wel. Phitosvrers sepbr E)nd

as Assay,,Prao ki.has re petfor
o PR g AR S0 MG R G R R T POREY of
HERESors Wva Wb ivERihad by Vi Gadite to re,dihcmmliﬂi&(ﬁétbd plhds%horylatlon
and 3 M ATP. Reactl ons were incubated with 0:5
[of §® MPBPAubstERte.3 h at 30C. Phosphor yl at ed prote| n was
captured on Y 81 p atyan, |dstP ¢ol
Engl and), washed wi nd

count etheliindsé dsh gk were @)Etfbhﬁéd With 65 Al E5TAINS lad SZBHMB
or Smadl protein was also coated onto Fl ashPl ate'

SIS Smad3 Budl TM/FEFES) 4red Ngehk] mi GeflL Mool
BRT50R A, ReHINAS G ASTANRURY B "R PSS %%FP¢ M3 hat

sane assay con i'ttons"usi

BIOECkB’hbaﬁl&)ryﬂtMEprdStemfwa%Ldéﬁtumd dh Bigahdpas WHahain, M daone,
t he ki nase, donp n of %KG (BMP, 15::r ecept o

Fdeangdsyaghed w QtSe/sP phonigrd @nd spwHed Wrégulwswﬁtﬂlaﬂon
@h%fi’ﬂf%ﬁrc s{?ﬂﬁi 6f %1%9&’1 %‘%wﬂﬁ y% s B¥o I@ﬂg@&% F(d:’ﬁﬁll‘é%@cenle

Bl o-scli e Lapi ng
I‘B}ismd\dimplﬂhafﬂedamlihgay 1612 %&nﬁels B@Slﬁﬁ)MA) T]]ﬁmasﬁmdsbmwaye

AR B i PSR gt B SR

URERIH SCAEKS RS 205308586 the Hina e RS of AQKBABMP
mllion (d) and are referenced to the deuterium | ock

srﬁf@mﬂr) Withpimadé as syhsirate stes mierq Wathed thiree times withmhosphate

B R U RSP B B A B
QQMI@BEMMkmiaviﬁrbzaﬁﬂogjmm em(zdmg)h perf or mance '
l'iquid_chronmat o%ég ph, The fol| oW ng:sol vents and '

gr adi ehedolipviag kxarrles illysfratedhgprppiigtionsef the sempoungig off the
‘é@és@ﬁt’ iAVRARHA! 1{11'1%]@{11% Qe WBBRekOd TNRR a4 a I?é&[@p&@é&’lﬁ%rts

acetonltr| alning 0.005% formc ac
Pepinillibhyd) ad ager wiirened atherdentetverlock gignal dunothe abople

RS e it B R S Bt e FhedT a ST e

GhERIaRing a M1cromass ZMD APCI Mass Spectrometer equipped with a Gilson

i

gradient high performance liquid chromatograph. The following solvents and
gradients were used for the analysis. Solvent A; 58% water/2% acetonirile/0.01%
formic acid and solvent B; acetonitrile containing 0.005% formic acid. Typically, a
gradient was run over a period of about 4 minutes starting at 95% solvent A and
ending with 100% solvent B. The mass spectrum of the major eluting component
was then obtained in positive or negative ion mode scanning a molecular weight
range from 165 AMU to 1100 AMU. Specific rotations were measured at room
temperature using the sodium D line (589 nm). Commercial reagents were utilized

without further purification. THF refers to tetrahydrofuran. DMF refers to
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was then obtained in positive or negative ion node
scanni ng a nol ecul ar weight range from 165 AMJ to

wQ2@9/02d882 Specific rotations were neasured atPCDBRGN03833

tenperature using the sodiumD |ine (589 nm.
Commercial reagents were utilspzed w thout further
purification. THE refers to tetrahydrofuran. DV
refers to WO 2004/ 026859 PCT/ |1 B2003/ 003833 -42

NN - dinmhﬁt;drm@mnimﬁ (Eeom@mgmphy ogfem bt yolnmﬁlezhmrnaiogrephmn

C h r cgﬁ gg 9 % 03 Er?nrl St ic? gg]e%%&xg%lg%ﬂ, ggcl(e?}rlnlgrg)[ﬁlerll Ic):l%ss%re (flash

pBPohdigiend i RéNSr alRBRM ©@hp 8Ahir€ Rifers to 20-25°C. All
tenpera ure refers to 20-25C. All non aqueous

riEcaqueeks prations wereuma endey amltrpg@eaﬁmasma@@pﬁqe ¢@vr3mfsnce and to
conveni ence a | ntration'
R R L e S s
usguse@ne of ordinary skill in the art will appreciate
that in sope cases rot ecti na grou& may be required
dur i ngOp @%ﬁﬁl@@wo%kﬂ wythe arttm appegiate the|la sQine casss prgiReting

HBpPH8) ELIRBIRNR 80 S, DTEIRR il o

asrotteting gioapl cimbdireaened h}n meWﬁds wellRmotvedd those 6 axdpsury skill

R TRAT cusl B GRSt Crsene e Voo DeetEivg, Gomass,Dighpic

=i $4, Ynh Rwil SScﬁlE’QQM ometry detection (LSMD)
[ SURIAR s 18P )

one using Polari's 2x20 nm'C18 colum. G adient | _
el uti ozhnailﬁtscahgugln mifqmancq hquid xbeonedtogrepient ﬂawqrmplmﬁe with

R OB Lo 94 LA B B B PR A A

MsedfsnasiatiddMRa liéﬂQﬂtH Dbrea®y fodhédntiafibn of acetomtrlle in 0.01 %
identification,. le 1 Preparation_ of

1aq9§@1r$sii>5n{caa£rﬂefrw| i‘VpW i 89 %-2uripe B- THMimperipde| Massysppctiqmeter

SM%E%Q r@@glé%zugtg (?lfogtzng@e&garé ar gﬁhﬁ'ﬁagfaggf d met hoxy-

met hyl - am de 3- l\/bt hyl - 3H Exanpie 1 azoI e- 5-carboxylic
: ) | m

6. 2rmo| ) was added and t hﬁnicﬁﬁ%lé)n st irr ed at r oom
tenperature for 90 m nut és.
Step A: Preparation of 3-Methyl-3H-benzotriazole-5-carboxylic acid methoxy-

methyl-amide

3-Methyl-3H-benzotriazole-5-carboxylic acid (1.67g, 5.6mmol) was
suspended in 25 ml N,N-dimethylformamide. 1,1’-carbonyldiimidazole (1.0g,
6.2mmol) was added and the reaction stirred at room temperature for 90 minutes.

Then, N,O-dimethylhydroxylamine hydrochloride (593mg, 6.2mmol) was added and

, the reaction stirred at room temperature overnight. The solvent was removed by

rotary evaporation. The residue was dissolved in saturated aqueous ammonium
chloride solution and extracted three times with chloroform. The combined organics
were dried over sodium sulfate, filtered and concentrated to dryness. Crude material

was purified on Biotage Flash 40S silica gel column using chloroform/methanol
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25 Then, N, O di et hyl hydr oxyl am ne hydrochl ori de
(593ny, 6.2mpl) was added and the reaction stirred

w@roonozssse enper at ure overni ght. The sol vent waBCT/&BR083®3833

by rotary evaporation. The residue was dissolved in
sat urat ed aqueous anmmoni um -gfl ori de sol uti on and
extracted three tinmes with chloroform The conbi ned

organics  were dried over sodiumsulfate, filtered and
@adenit syate (IQSJ Urtg ri¥s%,. respestizelyhtagrdlugnt 30 afferd 3-methyl-3H-

urifi.ed, o e Flash 40S sil.ica.gel,.co usi ng

g 1 e AR el S oty St TR OB A M o S5 85

Sp B a@u@fatatﬁﬂsafem(imhﬂ mxb%o&aaszmﬁcz (6Ll e¥hly]-@Sridin-2-
eluent to afford 3-net hyI 3H

zoI e- 5=carboxylic acid net hoxy nmet hyl - am de
(1.01

3 R b PR B puBTBEE S48, Pt 10, apons

ZetratlyliroBAA KRB @oSed i Fout @UZ@M olfricH & BMﬂyﬂiﬂ&iuﬂi Hehexanes
(292, 2.5innmol) in 10 mM anhydrous tetrahydrofuran -

\&/h@nﬂ,obﬁmmd)owamlymdﬁ% NMopoliset | @ueedhe additiery Was témplete, the
i n hexanes,. %ét 2.5mml ) was sl owy added
df BRP%"@S S5t he addi tion was conpl ete, the

react i.ggpnasy St ioued & a 3R8FarkRr fladk, hQUé’olutidh df 3—methyl 3H-
separate flask, a sol ution of '3-net hyl"- 3H

frenzastiazioder bicerbx i mmeﬂmxaﬂn@hyimrmdx {(509513; ;2L27ann@lé in 3 ml

e ER E TS tutre WeriheSleg "B o feah LB gt Bl Jowly

addas dﬁﬁa@v@é@' ®6ht ‘éoId“@mﬁE' QhAEhdeosQl tlHE'aGHmoWe?s &d?ﬁplete the
addition was ' conplete, the reaction was all owed

srbamby wesrallowed to (sbwwlyevqmrf@tn@pm tonperabizv el sdveral é:lours and

Wes ST, SUE DN a5 ch B8 A RS B RStbRoved

BYAPRIALTQoratibie TiRSksEEe Was dilksised echtirited AlgURis &@hmonium
aquéous ammoni um_chl oride and extracted three tines

whtomide g retrasted thipe tiswabvifeehleioden c Shaspr mﬁésqxé%mcs were
Q{fla% ed N Goke AU EHNE g)rl egﬁth\/\fnrilﬂ: bgh@ %omﬂh?d orgamcs were

Ine or ani cS were, over sodiumsu
fdrietl awexdsoalndn sulfite rftlteaddeahdt @ndentnesisio c’@nﬁde @aidermabnal was

urlfled n Bio e Fl as OS SI col um
lpélrl.ffa B Biffagy @%ﬂwoéﬁg%gﬁé g agerdst quhaesfet%adwm
1s9stglgwg§)% )2/('5 eRPeRLAN elekpectivals) SAU ee‘i‘ﬁent t® ot d1-(3-Methyl-3H-

ﬁ@nxﬁﬂ&n%ﬁ@t&%?@etmlfp@nm Pryl)-gtlyamiodé (B20mg, $3%h.hanone
(320ing, 53%. Step C. 'Preparation of
1- (3- Met hyl - 3H benzotri aqu -5-yl)-2-(6-nethyl-pyridin-
Xtep C: ' Preparation of 1-(3-Methyl-3H-benzotriazol-5-y1)-2-(6-methyl-pyridin-2-
yl)-ethane-1,2-dione

A solution c;f 1-(3-Methyl-3H-benzotriazol-5-y1)-2-(6-methyl-pyridin-2-yl)-

ethanone (280mg, 1.05mmol) in 16 ml dimethyl sulfoxide was heated to 60°C. 48%

hydrobromic acid solution in water (7.4ml, 65.1 mmol) was slowly added over
several minutes. Once the addition was complete, the reaction was stirred at 60°C
for 3 hours. The reaction was cooled to room temperature and poured into 75 ml
water. The pH was adjusted to 8 with the addition of saturated sodium hydrogen

carbonate solution. The aqueous layer was then extracted three times with ethyl
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yl)-ethane-1, 2-di one 25 A sol ution of
1- (3- Met hyl - 3H benzotri azol -5-yl)-2-(6-net hyl - pyri di n-

WQ@2004)26864 hanone (280nmg, 1.05mmol) in 16 m di PE/B2A003/003833

sul f oxi de was heated to 60C. 48% hydrobromc acid
solution in water (7.4nl, 6544 mmol) was slow y added
over several mnutes. Once the addition was conplete,’
the reaction was stirred at 60C for 3 hours. The

ragefetei ol haernehingde @rgagiqsonaiet dripd e sedismd spifie.efltered and

Cgégetnzrgtr?mé g@gﬁ-&{-@gﬁ@?é | um"f%ét&%%%lgﬁgrﬁﬁ ¢6O §th¥)1.é{’%&iﬁ"%'yl)'[

Sthantilgndiohd € 4Beipe 60%)] ayer was then extracted three
times with ethyl WD 2004/ 026859 PCT/|1B2003/003833 -44
acetate. The conbi ned organics were dried over sodi um

ﬁ%ﬂ . Plréﬁak'%l

Z%Vbénzotnaeb]hane |, 2-di one (146rrg, O% 5 Step D.
Preparati on

1 Vet g1 2o el ety Irssyhegitihe- ¥ - a6 Mefhyl- St
Jbeh'z&ﬁ%@tstymé% @nétmqugysqlaf@@%det@@518w{&%S@rsﬁlgt W 5mmol),

was conbi ned
tﬁﬁﬁ’z ﬁirmahhh&d&ojtdtbonﬁn (vfﬂtel'e(ﬂ hyl, 0gp Bmthah)— Amyioniweh heetate 197mg,

aeD: %3 ety f@%‘mrﬂt@ﬂ B A e 6«4?%%% Sepbpd and
#g{zﬁeg%+ﬁ he_laﬁeéirgtt ggeé ! ewlo L. ykgﬁ%ﬁ@ﬁ%ﬁ% gon%ntrat%d to drgness

was Ssea Ed e reaction
arubd Gnitorialt MS daysfiedTloa Bﬁﬁﬂ:ga dasha$2e omllcnc&antgehtoeﬂlmm usmg

SRR i T, Brdien aier OB br BF Sprresetuady & ducnt to
Rl © qtl\ﬁﬁﬁf'i-%%ﬁ%ﬁnéthﬂ%ﬁﬁnﬂ-@yl)t A3 REEdal-¥ed Y- B¥-benzotriazole .

eluent to affor
A Stvigt P3fh0). 6- HBLCAR mred. By i ylG- MSw—29l/[M-+1)=I-i m dazol - 4-yl

]-1H benzotriazole 15 ( % . HPLC tR = 3. 30
mn, LGCM = 291 (M1l).

6- [ 5 ( 66 Mitd’lMethdvﬁdﬁr 2vl) 1H-imidazol-4-y1]-1H-benzotriazole
y1l)-1H 1 m dazol -4-yl]-1 H benzotriazole The title

cBWpaﬁﬁ FOMROURG SRS BSPaied orcepiding ¢ ;ﬂr‘b‘@éﬂl@ﬁ gapalogous to those

il ) R v e R T

| -5-[5-(6-nmethyl -pyridin- Exgmplel3+ i m dazol - 4y||-2H-'be
nzot rII\/lazl-l 1% [5-(6-methyl-pyridin-2-y1)-1H-imidazol-4-y1]-2H-benzotriazole

The title compound was prepared according to procedures analogous to those

described in Example 1. HPLC tg =4.00 min, LC-MS =291 (M+1).

Example 4
2-Methyl-5-[2-methyl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-4-yl]-2H-

benzotriazole

The title compound was prepared according to procedures analogous to those

described in Example 1. HPLC tg = 3.84 min, LC-MS = 305 (M+1).

Example §
6-[2-tert-Butyl-5-(6-methyl-pyridin-2-y)-1H-imidazol-4-yl]-1H-benzotriazole
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The title conpound was prepared according to
procedures anal ogous to those described in Exanple 1.

WORW@2®@se= 4.00 nin, LC-MS = 291 (Mrl). Exanpl BCHIR503/003833

2-Methyl -5-[2-meth | -5-

6- et hyl - pyridi n-2-yl)-1Hi miglazol - 4-yl ] - 2H
benzotriazole The title conpound was prepared

according tq procedures anal ogous to those described

i The Bidgnsp@peundmag prRoated. a@aor%m ta_progedureg gmalogpus) to those

[, 2- B hl ‘
Ek?gﬁﬁgﬂéEg?mﬁﬁﬁ Eﬁﬁé%%fuéi5pgnfﬁgggézé¥r|azope
2004/ 026859 PCT/ 1 B2003/ OOEﬁﬁﬁple-@‘rS The title corrpound

was _prepared accordlng to proce ures anal ogous to
t ar: ‘_.5.‘ r{OhIB DY R )- -.-I‘l IPIOMCED -1-1- PW&;:.,_‘

LC-MB = 319 (I\/I+1) Exanp
1- Met hyl - 6-[ 5- ( 6- et hyl - %@% yl)-2- trlfluororrethy
I'Thel tifté icompaaied v@sybﬂepéredi—l—acBmﬂ&rgzdi prazdires Tanelogbtd ¢o those

SREN QR LR B oS et FBSe AL SRR SO AMABLC (R =

4.45 nin, LG-MS = 359, (Mkimofeanpl e 7
2-[ 2- I\/bthyl 5- (6. et hyl pﬁ"’TZy q )1
Methyl _ ;

SRR R TR éxgﬁopémg%%?d“f Ropma tos
JedRibll i RGN 1= HAZL (M2 miEXEOMIS -B24RLAG LY
met hyl - pyri di n-

yl)-1H i ni dazol - 4-yI ] - [1 Exampledyridine The title
gﬁdﬁ){oggfﬁ E ' 1e§§ |Papk%;rﬁg}@ ine

tTRe=tifle Ldmpotind EGsMuepal2d (d\dtdﬂingkﬁlmd)cﬁd&es analogous 'to those
6-[ 2- Met hyl - 5- (G- net h I-pgrldl n

FiekrioRa o sormg - T oo S 2BB o & M & 1P M Rompound

was prepared according topyRy ﬁgﬁures anal ogous to
those described in Exaon%—Iﬁ"HPLC tR = 2.89 mn,

LC- 95 2=MRthyl-6 Nb-tethyl-pyridin-2-yl)-1 H-imidazol—4-'vl] -1 H-benzotlriézole
The title com’pound was prepared according to 'procedures anaiogous to those
described in Example 1. HPLC tg =2.89 miﬁ, LC—MS =291 (M+1). -

| ‘ Example 10 |
1-Methyl-6-[2-methyl-5-(6-methyl-pyridin-2-yl)-1H-imidazol-4-yl]-1H-

benzotriazole

The title, compound was prepared according to procedures analogous to those
{

described in Example 1. HPLC tg = 3.25 min, LC-MS =305 (M+1).

Example 11
1-Methyl-6-(2-methyl-5-pyridin-2-yl-1H-imidazol-4-v1)-1H-benzotriazole

The title compound was prepared according to procedures analogous to those

described in Example 1. HPLC tg =2.93 min, LC-MS =291 (M+1).

Example 12
1-Methyl-6-[5-(6-methyl-pyridin-2-y1)-1H-imidazol-4-y1]-1H-benzotriazole
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conmpound was prepared according to procedures

anal ogous to those describedsin Exanple 1. HPLC tR =
3.25 min, LGM = 305 (M+l). 25 Exanrple 11 '

1- Met hyl - 6- (2- net hyl - 5- pyri di n-2-yl -

Hhentide Zomppuypd ) was Hre@éwzloaqcpwzmg o mrechutels eanabogoosirtd those

R P Ao ey S i LN

LC-M5 = 291 (M+l). ExarrplExg;g RA31 -Methyl-6-[ 5 '
- (6- nethl-pr|d|n2yl IFFlmaazoI 4-yl | - al’
R2MEE ‘¥,  Ine inétls -

T I re t
0. 15RO, RSP BSPRLIRY Bops ' v
Hitk&ZitieR irr ERar@plert. rHPMEﬁ{\/B3.=162ﬂ171( MEINIS =Ex8sn(ii£1)13
2-[5-(6-Met hyl - pyri di n- él)_l H i m dazol -4-yl ]

_ 11, 5] napht hyridinc+U 5 T conpound was
Pr epARedtcAGEL 9N BiniGh 19 RIRL SN BF- 1&&1%&89991? 3t fflﬂ'uoromethvl-
t hose descrl bed Tn EXxanple 1. HPLC TR =

LC-MS = 288 (M+l). Ekadiftriezdld4.3-alpyridine

I M (oo BHL ke prepeipsacs el ¥ mbpepdarey %gaf gt 4l o

1Rscritee i Ekhfpleangpind (yvas ohepacerisac ey dirng).
procedures anal ogous,to those described In anple 1. !

HPLC tR = 3.9 nin, LC Vs Exmmpledf 1) . Exanpl e 15

6- % MEMQ%M ? ( é %éﬁ%}l%ﬂ%ﬁl ﬂ ﬂ{ %nxfa%ol 4-yl]-3- trlﬂuoromethvl-

H-I mdaZot = 4=yt 1= tTrT 1T UorT onet 1

, 2,4 tri azol 0[4 3{H24Qtnnﬂyldj‘53l'zhevlﬁcﬂlhée conpound was
re ared accogl ng to procedure's anal ogous to_ those

s Fflp gmpqu it Bropareptecofdrne: 1@ psaceities arelaggus to those
Gbscr{hd Example 1. HPLC tR 3.83 min, LC-MS = 345 (M+1). e

Example 16 ‘ ‘
4-[4-(2-Methyl-2H-benzotriazol-5-v1)-5-(6-methyl-pyridin-2-v1)-1H-imidazol-2-v1]-

phenol

The title compound was prepared according to.procedures analogous to those

described in Example 1. HPLC tg = 4.36 min, LC-MS = 383 (M+1).

Example 17
4-[4-(2-Methyl-2H-benzotriazol-5-y1)-5-(6-methyl-pyridin-2-y1)-1H-imidazol-2-v1]-

benzonitrile
The title compound was . prepared according to procedures analogous to those

described in Example 1. HPLC tg = 5.29 min, LC-MS =392 (M+1).

Example 18
5-[2-(2-Benzo[ 1,3]1dioxol-5-yl-1-methyl-ethyl)-5-(6-methyl-pyridin-2-vi)-1H-

imidazol-4-v1]-2-methyl-2H-benzotriazole

The title compound was prepared according to procedures analogous to those

described in Example 1. HPLC tg = 5.2 min, LC-MS =453 (M+1).
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Exanpl e 16,
4-[ 4- (2- Met hyl - 2H benzotri azol -5-yl ) -5-(6-net hyl -pyrid

WO n602/094859 1H- i m dazol -2-yl - phenol 20 The tiP¢CEIB2003/003833

conmpound was prepared according to, procedures

anal ogous to those descri bedsi-n Exanple 1. HPLC tR =
4.36 min, LCM =383 (Mrl). Exanple 17

4-[ 4- (2- Met hyl - 2H benzot ri azol - 5-y1)-5-(6-nethyl -pyrid
in-2-yl)-1Hi m dazol - 2-y Examilei9onitrile 25 The title

;more ared. age rd n . 0 qrfoced;dlrﬁ H% .dazol-4-
5.29 mn, LCM = 392 ﬂwm)ben@;tﬁgmw 18 5-12-

2- Benzo[ 1, 31di oxol - 5-yl -1 - et hyl - et hyl ) - 5- (6- net hyl - py
rlihgi ’qqﬂez.cympoqrpql was prepared according to  procedures analogous to ‘those

RSBl el IO b B eeoke 0B 1

anal ogous to those descrlmednpléleXanpl e 1. HPLC tR =

5.2 mn, LCM = 453 (I\/H-_l). WO 2004/ 026859
PCTZ24Methyl=-bnarmsthy]l-py ) IN-2-thigzol-2-vl- 1H- imidazol- 4 vl]- 2H-

2- Met hyl - 5-[ 6- net hyl - py”b%?i&%r%az%& 2- (2 rret hyl sul f anyl

-ethyl)-1H -i m dazol - nzotriazol e, The '
tlihe| etle compoma] wees pnepzp.rad ecdcadorg th pgodedunes czmehb;gom to those

H el BT S B B LR B by P 1 F
2- Met hyl - 5- [5 (6- et hyl - py¥dnsie22-y! ) - 2-t hi azol - 2-yl -
h-|-| m dazol I I-2H_ benzo rllazo e The tlt1| e conpound

thos 1 descrl bed in Exarrpl e 1. - HPLCtR = 4 75 m n,

@9’»\9@%@% (Mr1). Exanple 21

l@“}{eZ‘mtﬁ/ $Fﬁ@bﬁ1ﬁply(ﬂ/as5px(e§arﬁ@td&yérdmgf tdipfocdire} -abbtoignla@ Qhose
-4 -1 - met -114 1

described in Exa;nplg 1. HPLC tg =3.62 min, LC-MS =331 (M+1).

+

Example 22
5-[2-Cyclopropyl-5-( 6—methv1-DVridin-2-V1)-1H—imidaiol-4-v1]-2—methv1—2H—

benzotriazole ‘

The title compound was prepared according to ‘procedures aﬁaldgous to those
described in Example 1. HPLC tg = 3.82 min, LC-MS =331 (M+i). |
Example 23
6-[2-Cvclopron§1—5 -(6-methyl-pyridin-2-yl)-1H-imidazol-4-yl]-quinoxaline

The title, compound was prepared 'according to procedures analogous to those

|
described in Example 1. HPLC tg =3.73 min, LC-MS = 328 (M+1).

‘ —Example 24
Preparation of [4-(2-Methyl-2H-benzotriazol-5-y1)-5-(6-methyl-pyridin-2-y1)-1H-

imidazol-2-vl]-methanol

Step A: 5-[2-Dimethoxymethyl-5-(6-methyl-pyridin-2-y1)-1H-imidazol-4-y1]-2-

methvl-2H-benzotriazole
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benzotri azole The title conmpound was prepared
according to procedures analogous | to those 15

walemanedsed in Exanple 1. HPLC tR = 3.62 m n, LEVB28B1003833

(Mtl). Exanple 22 5- [2-Cycl opropyl-5

-(6-nethyl -pyridin-2-yl)-1 H4g-m dazol - 4-yl ]

-2-nmet hyl -2H benzotri azol e The title conpound was

prepared according to tgrocedures anal ogous to those
2

26 2demesthayeenathyl Sx@ripedytpyrigo-g- i R1 H-igidgzohiy]]-1-metiyl2H-

). Exanmpl e .2 . , . .
S35l S P B eonding o rsgeduges gl ot dsagfed in
Bhapiple QULOMB = 365 (M9, title, conmpound was prepared
"according to procedures anal ogous to those described
in Exanple 1. HPLC tR = 3.73 nmin, LC-MS = 328 (Ml )“l“!'
ﬁeﬁ%-&&ﬁla’fﬁeﬁ{f@ 9B1-241).5-(6-methyl-pyridin:2-y1)-1H-imidazole- .

A= (2= NeEthyt - Z2FF D azot - 5- 516>
2caybalddhide i m dazol - 2-yl |l -nmethanol Step A

R S e A SRR
%Q%u@&%@ﬁoﬁ’g , 13200368 §R38 3RsorvA@in 40 ml anhydrous
5-[ 2- D met hoxymet hyl - 5- (6. i .
riegtainy tirofiyran.d bME Rydydghldrid-dord shdutoin-in-watdr(22mel, h9.L-n2ipl) was

RGO iR R o SRR P AR s B e hperature

akurithlddueohs @ Bydrogen carbonate solution was added until
4- (2- Met hyl - 2H benzotriazol -5-yl)-5-(6-nmethyl -pyridin- '
2ppioximately pHHSz he organic 3olygptyudsgemmped by rotary evaporation. The

AR Dl g B 03 . The
LoRbinedok ganiesxtthicsSodry eted oved Soditimasultytdy filised, and concentrated |
t et rahydr of uran. 6M hydr ochl osi c acid solutign_in

v e dprd((Zmthyl-2H-begpipipgolwa) -6 methed TR it on
%%da&afelyéﬁﬁama{aydé (BRMGE, sHod vINERs GRRdwEsdiRL room -

tenperature. Saturated aquedus sodi um hydrogen
carbonate sol ution was added until approximtely pH',

%&MM—%%&Z%ﬂ%ES !V?)@-Y&gnemvl-rn%i 1rn¥2-vl)— 1H-imidazol-

2-yl]-methanol ,
4-(2-methyl-2H-benzotriazol-5-yl)-5-(6-methyl-pyridin-2-yl)-1H-imidazole-

2-carbaldehyde (20 mg, 0.063 mmol) was dissolved in 2 ml anhydrous methanol.
Sodium borohydride (3 mg, 0.069 mmol) was added and the reaction stirred at room
temperature for 1 hour. The reaction was quenched with water and solvent was
removed by rotary evaporation. The residue was purified on Biotage Flash 12S

silica gel column using chloroform/methanol gradient system (97:3 to 95:5,

_ respectively) as eluent to afford [4-(2-methyl-2H-benzotriazol-5-yl)-5-(6-methyl-

pyridin-2-yl)-1H-imidazol-2-yl]-methanol (13 mg, 64% vyield) as a white solid.
HPLC tg = 3.18 min, LC-MS =321 (M+1).

Example 25
Prepartion of Dimethyl-[4-(2-methyl-2H-benzotriazol-5-y1)-5-(6-methyl-pyridin-2-

v)-1H-imidazol-2-ylmethyl]-amine
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resi due was di ssolved in water and then extracted
three tinmes with chloroform The conbined organic

w@xaonazdssy wer e dri ed over sodium sul fate, filtreBIB2063MH3833

concentrated 15 to afford

4- ('2- met hyl - 2H benzotri azol -89yl ) - 5- (6- met hyl - pyri di n-
2-yl)-1H im dazol e 2 car bal dehyde (600 ng, 98%yi el d)
as a brown _soli

@I\(Iéolclgowef ﬁwﬂ@ﬂa@@ﬁ%w@a&d@?ﬁwl&%&ww})W&an 2

bl Thii388larofe Mbhall) RANSH ic cid was agaed il

&ppfo)éarﬂltielly“pfg az @L(e-%ahﬁai]}bgémml g%ﬂ)) f@-nﬂ%ﬂ%ﬂi@yﬁﬂm@ -yl)-
s.djssalved in 2 an rous met.hano odi
rﬁi Rfare ae-eabalgehye @@gnéwpo@é e Damscaddethend the reaction

rGacl bR o fehdpBrlindk £6;20Buzd. Wﬁrﬁ% 4 &idho mg,Td?@JS
IR AR EPRRRL

reaction was quenche wat er
rmnmlbemhs addedirak the esaatdar sairredmt rGkime temqs:raduxe onersiight. M

Bi.ot Fl ash 12S I

el SRR it s g i) dfesfictish i s 8 and the
Brpanic sd’lﬁéﬁ &k vl rého A& 18/ 1deh e%bo@eftfo%r Ci“he re51due was dissolved
[4-(2-net hyl - 2Hbenzotriazol -5-yl') - 5- (6-met hyl -
el ma@ﬁr@ng eyué}cte(h_thp@q tivesayith cldorpfgim. rfﬁher@n&me(dlcggmgc extracts

4% HPL C
S D P TR, AR e B en F el Bhsapje
| was[pﬂm(tﬁd 8 Hiylage Flabie [1283&111133’;1@61 lcofamitl 1)311’fg- d}ﬁorﬂﬁirﬁlylhetmxﬁdl
din-2- yl)-1Himdazol-2- I[Inethyll-a
e s5sen (Rt éQ@@arﬁmng@y) aszpéuwcs%fqufl idgnethyl-[4- (2—

qh&ﬁﬁgﬂg 200'311%‘%1&&{'6[1] %‘;fl):f‘-lﬂ e?ﬁaﬁf ggﬂd&lﬁ % it %éé?olfﬂl}?ﬂr&etpyl]- .
anghe 6 mej m%@mla)d&mmm¢ B 29amxpr b®+Mﬁt=e34,8 (M-HZ) '

4- (2- et hyl

-bénzg?rlzlzol 5-yl)- 5(6M¥Q—§yrldln2yl) ‘

b heElaZSY 81 2NEARNAIFABRYAR 43057, 505 QR f IRl NinVBS)- 1 H-

added and the reactl on 5 stirred at room tenperature
fimidagolealtcarbox d apyideobor ohydride (6 ng, 0.095

s ‘added. a and ac stiry.ed a
b SR A5E AR08 AGAREER L 5Bl AP ar benzen
Ryskr eoolétetd De@atav S\Uﬁﬁloﬁdcﬁetﬁniéﬂ{)}léluﬁlhﬁmﬁ eReslueR pldsvas 0.21
8 and the organic solvent was then renoved by rot ar?/t 4

sSurre

guapbrwas YewvlyTidsled and theereeriiongvargsidite doom rtemmreiurea

ted ree tines wth chloroform
P anTart, PR Rl oS SO R R et 20
fBelnmﬁ@ibl-saylgquenﬁaﬁylr@rﬁm L g1 A HAgsdzolEecdiBSiylid @cid methyl

ester (25 mg, 0.07 mmol)(prepared according to I?rocedures analogous to example 1)

in 1 ml dry benzene and the reaction heated at 50°C overnight. The reaction was
quenched by the addition of excess I-Maqueous solution of hydrochloric acid. The
reaction was extracted three times with chloroform. Mass spectrometry analysis of
organic extracts show no presence of desired product. The remaining aqueous layer
was concentrated to dryness. The aqueous extract reside was purified on Biotage
Flash 128 silica gel column using chloroform/methanol gradient system (99:1 to
80:20, respectively) as eluent to afford 4-(2-methyl-2H-benzotriazol-5-yl)-5-(6-



was purified on Biotage Flash 12S silica gel colum

usi ng chl orof onh/ et hanol gradi ent system (95:5 to
wW@000202685®specti vely) as eluent to afford PCT/IB2003/003833

di et hyl - [ 4- ( 2-

met hYl - 2H benzot ri azol - 5- Y1)-56- (6- met hYl - pYri di n- 2- Y1)

-1H i m dazol -2-Yl net hYll - amne (6 ng, 28%yield):

HPLC tR = 3.29 nmin, LCMS = 348 (M+l). 15 Exanple 26,
Predhid rrariden2 of)-1H- imidazole-2- carboxylic acid amide (4 mg, 16% yield).

N BRI EEARR MR, VI S (e Y

Suspensli piiblRhtiusyRiiudiigtit Aot lRitéd i, FBuedbatehtdypatbnt i N
2 nl dry benzene was cooled to 0C. 2M sol ution of

tapplﬁ%\ﬁlﬁw andinuanaharticlesofitrere thig application are eaciphayess) )
tion warnmed to room
ngg %%%%qugggc?pgpég tﬁ%%g hours. This suspensi on
vvas addéaupb tixapecmion hayquﬁni‘escmbedhbélve(\ﬁrﬂetdfwen@-ﬂo the

%?%fm@é?l gcliemep%l ﬁeds(lﬁ?%ﬁ%ﬁwt e %’E%’vél 3@2 ?%Jrg%gg?ﬁawth%az
) @Bwlﬁé %%ﬁﬁieﬁ@é &%fea qmglw ﬁhi@fré’c%ddi‘"tﬁém%&?cio‘i’lg AU be

‘exanpl e dry benzene and :t he reaction
hmdcretdmétthas ®alwamﬂ1§tﬁtt10n§' h:en eemedd withow sle@bting énmttbel spirit

t he additi on ol,ut
o A A S She BB et i RTER Uy PR PRl gaims.
times with chloroform Mass spectronetry anal ysis of
organi c extracts show no presence of desired product.
The remai ni ng aqueous | ayer was concentrated to
dryness. The aqueous extract reside was purified on
Bi otage Flash 12S silica gel columm using
chl or of or mf met hanol gradi ent system (99:1 to 30 80: 20,
respectively) as eluent to afford
4- (2- met hyl - 2H benzotri azol -5-yl)-5-(6 WD 2004/ 026859
PCT/ 1 B2003/ 003833 -50
met hyl - pyri di n-2-yl)-1Hi m dazol e- 2-car boxylic acid
amde (4 ng, 16%vyield). HPLCtR = 3.70 mn, LCGM =
344 (M+l). Al publications, including but not limted
to, issued patents, patent applications, and journa
articles, cited in this application are each herein 5
i ncorporated by reference in their entirety. Although
the i nvention has been descri bed above with reference
to the disclosed enbodinents, those skilled in the
art wll readily appreciate that the specific
experinments detailed are only illustrative of the
invention. It should be
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under st ood that various nodifications can be nmade
wi t hout departing fromthe, spirit 1 ~0" of the

WO pooafo2dsen. Accordingly, the invention is |imPEDIEA03/003833

by the foll'owing claims. WO 2004/ 026859

PCT/ 1 B2003/ 003833 -51- The -gf-ai med i nvention is: 1. A
conpound of formula (la): R R/ N / R4 (Ta) CY
~R3)s or a pharmaceutically acceptabl e salt,

dheshimed inventiomist, hydrate, or sol vate thereof, 5

@gegggxﬁgﬁ?adn é%ﬂ%%m&{@%ﬁcycunsaturated or aromatic

li'c ring optionally
containing at 1|east one heteroaton1§®lected fromthe
group consisting of N, O §nd S, erein Rl can
optionally be further |nd8 endent )|y substituted with

at | east one noiety indepen y sel ected fromthe
group consisting of. carbonyl|| , 1(}1;@4,

| yl
(C2- C6) al kenyl ,

hal o( Cl - C6) al kyl , perhal o( Cl-
per hal o( C1- C6) al kox

(C2-, C6) al kynyl , hwydr oxy, |oxo, msrcapt@ (Cl-

C6) al kyl thi o, (Cl-(6)al koxy, (C5- CIO)ay)

(Co- Clo)heteroarylo%§<§f§No)aryloxy or

(C5-d o) heteroaryl C5-Clo)ar(Cl-Co6)al kyl or

( C5- Cl 0) het er oar ( ®3C6) al kyl , -~ (C5-Cl O ar ( Cl- CG)aI koxy

é)ﬁiaé)gsmlege%he ?f%&geﬁaﬁée Cﬁ,n}?rﬂg?.@/ ta&%&%y@raté or solvafe thereof,

(WRkrd®) al kyl ani no( Cl - C6) al kyl,
di (C1- Cli6) al kyl am no(Cl - C6) al kyl ,

( C5- CiBo)ibaseleisds ugﬂaa@te@gy arqmtlc Qf,@zoqm)rm- Hjt or mlmcychc

?’JE%%&J%&? @J@ﬁa?@hgg le&e ?%)h%g);ota{ Ex%&e?/%cg Fhony Itl'le group consisting

(0N, Coamd &Wl&mm@ ani Olbt)dnally be further 1ndependently substltuted with
di Cl Co) al kyI am n rbo %ICB Cl o)aryl carbo
2¢O R PYYLER ghfs eezed e 1B PEAUR PP BT8R carg%wl

(h%, o, AR Igé?ﬂélé(cl -Ce)alkyl, perhalo(C;-Co)alkoxy,
(C1-Ce)alkyl, (C,-Ce)alkenyl, (Co-Cg)alkynyl, Hydroxy, oxo, mercapto, (Cl-'
Ce)alkylthio, (C;-Ce)alkoxy, (C5-C105ary1 or (Cs-Cig)heteroaryl, (Cs-Cjg)aryloxy or
(C5—C10)heter9aryloxy, (Cs-Cyg)ar(C;-Cgalkyl or (Cs-Cjg)heteroar(C,-Cg)alkyl,
(Cs-Cyg)ar(C;-Cg)alkoxy or (Cs-Cig)heteroar(C;-Cg)alkoxy, HO-(C=0)-, ester, amido,
ether, amino, amino(C-Cg)alkyl, (C;-C¢)alkylamino(C;-Cg)alkyl,
di(C;-Ce)alkylamino(C;-Ce)alkyl, (Cs-Cig)heterocyclyl(Ci-Ce)alkyl, (Ci-Ce)alkyl- and
di(Cl-CG)icllkylamino, cyano, nitro, carbamoyl, (C;:Cs)alkylcarbonyl,

(C1-Ce)alkoxycarbonyl, (C;-Cg)alkylaminocarbonyl,
di(C;-Cg)alkylaminocarbonyl, (Cs-Cjg)arylcarbonyl, (Cs-Cg)aryloxycarbonyl,
(C4-Cg)alkylsulfonyl, and (Cs-C;p)arylsulfonyl;

each R® is independently selected from the group consisting of: hydro gen,
halo, halo(C;-Cg)alkyl, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Ce)alkynyl,
perhalo(C;-Cs)alkyl, phenyl, (Cs-Cio)heteroaryl, (Cs-Cig)heterocyclic,
(C5-Cig)cycloalkyl, hydroxy, (C;-Ce)alkoxy, perhalo(C;-Cg)alkoxy, phenoxy,
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each R3 is independently selected fromthe group
consi sting of. hydrogen, halo, halo(C -C6)alkyl,

wQo Blo40s8a kyl , (C2- C6) al kenyl , (C2- C6) al kynyl , PCT/IB2003/003833

per hal o( Cl - C6) al kyl, phenyl, (C5-Clo)heteroaryl,
(C5-C1 o)heterocyclic, 25 (@-d o)cycloal kyl, hydroxy,
(C1- C6) al koxy, perhal o(Cl -C6) al koxy phenoxy, WO ‘
2004/ 026859 PCT/ 1 B2003/ 003833

(CsCallt¢renyt-Oar (Ps-(p)heterosydic- @), m@z-@m@ymaﬂm@ ;

8 Cééﬁgé’%yl( SoH ky?é?z c&‘?hf:%ﬂ)@ma@- ORNC: N@fnino

R @b lelind G -C Tkyl
L Gy i ot

D D o Cam o iDeasS (G melizls(C=0) N
O
(G ogha ot R PSRt 0 [ (
@ﬁanmga%?z(e oclme)alkﬂm]owcwky( ©)- plpngh(I=DCe0) -
8&57 Segun E&%}&Q Cle)éste G i ofosly-(C-0),

(Ci- Oa)Qéll &c(@ C_CS) F‘T@E F%%%%N H(G=O)-

Fﬁﬁél‘@d)alkﬂz(ﬁ:(@:o) PhﬁrWNH{(CfQD m@mfﬂ R(YCD CB\]PR(}'U;IQGC 0)-,

RS ey oyt N0 (5

@@Mﬁl@aﬁkﬁ%ﬁﬂ%&(ﬁr@d(@@)aﬁl@l%@g@b@ kyl - (C=0-O;
where al kyl, al kenyl henyl, heteroaryl,
het er odhpes alksyl, ely@msdaalkmyl phan]kloﬁvempwéri@t@yocyam aycleplkyl,

T

ﬁﬁep%@tlk@&yctem&bﬁ((@-@llﬁﬂml Cohealkaxy, hdlo(GHaly)alkyl, halo,
h(CH2) 1. 6 and (C 1-C6)alkylHN-; s is an integer

ﬂ# :@KQEEB6?¢%em“1 Ce)alkyiidNendent Iy sel ected from

the group consisting of. hydrogen, halo, 20
hal o( Cl - C6) al kyl , (Cl-C6)al kyl, (C2-C6)al kenyl,
( C2- CB)imhikimtgder fipmrduelto (i€4;- C6) al kyl, phenyl,
(C5-Clo) heteroaryl, (C5-Cl o)heterocyclic,

(C3-d o)cycl oal kyl, hydroxy, (C1-0C6)al koxy,

per h allﬁ(ﬂnd@ﬁar@leiﬁw@élecwa% Yhe & @r@,)sﬁﬁg ef: Oﬁvdfb g2 halo,
C5-d o) heterocyclic-O cycl oa

@ey:a)ankyl (6&r-Coaliceh (@eﬁg)lallvnylsz(%ﬂﬂe)@tsm{lmﬂrhaIO(C1-C6)a1ky1

I N
LR (BN il
(Cl- C%)mb%&m(mcsﬁadlﬁky@@bwl(m Cafyhéteroaryl-O-,

(Cl Co) al kyl - SO2- NH, am & (9

Cs-Cio) eterocychc -O-, (Cs- Clo)cycloal yl-O-, (C;-Cg)alkyl-S-,
(C1-Cg)alkyl-S-(C;-Cglalkyl-, (Ci-Ce)alkyl-SO,-, (C;-Cq)alkyl-NH-SO,-, O;N-, NC-,
amino, aminoalkyl, Ph(CH;);.¢sHN-, (C;-Cg)alkylHN-,
(C1-Ce)alkylamino, [(C;-Ce)alkyl],-amino, (Ci-Ce)alkyl-SO,-NH-, amino(C=0)-,
aminoO,S-, (C;-Ce)alkyl-(C=0)-NH-, (C;-Cg)alkyl-(C=0)-((C;-Cs)alkyl)-N-,
phenyl-(C=0)-NH-, phenyl-(C=0)-[((C;-Cs)alkyl)-N]-, (C;-Cg)alkyl-(C=0)-,
phenyl-(C=0)-, (Cs-C;p)heteroaryl-(C=0)-, (Cs-C;g)heterocyclic-(C=0)-,
(Cs-Cp)cycloalkyl-(C=0)-, HO-(C=0)-, (C;-Cs)alkyl-O-(C=0)-, H;N(C=0)-,
(Ci-Ce)alkyl-NH-(C=0)-, ((Ci-Ce¢)alkyl),-N-(C=0)-, phenyl-NH-(C=0)-,
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W@ b@apkestC=0) - NH-,

am n002S-, (Cl-C8)al kyl - (C=0) - NH-,
(Cl1- C8) al kyl - (C=0) - ((CL- C8) al kyl ) - N-,

(Cl1-C6)al kyl -(C=0O) -, phenyl-(C=0O -,
(C5-Cto)heteroaryl - (C=0O-, -53-
(C5-d o) heterocyclic-(C=0) - 30
(C3-d o) cycl oal kyl C—O) C=0 -
plonyEhial- kly)all@l)(lﬁi:(é teroaryl ‘NH-(C=0)-,

é‘%ﬁﬁﬁ*@?ﬁf{@ @ﬁ %%Eo@f%%%%%%@@ 003833

(ERCHIRBICEQ YO (CHLalaligh-YC=O)-NEEO)€ alkyl,
10) het er oaryl C=0

(o TSGR T bt (C-OX ot
CI o) cycl oaI kyl'- NH ( C=0) - (Cl1- C6) al kyl
'(C=0 -0, (CL-06)al kyl - {C=0) - NH- ( C1- C6) al kyl , -
(C1- %»)Iﬁfd(@lkyll\lidﬂ(ér@h@)k}(n@], phénd) heypdrpargh dieterocyclic, cycloalkyl,

: 4l o .
%%’é}%fg %r’%gk 9\%@' (?f)’fﬂ{] & 9pt13q4L1y§plbsg,n§;F<¥@ 4 rtﬁggslg, lé{{elcquétltuent
Fé}ﬁieﬂﬂf sele@bl RN, thepél%ﬁﬁ Eb{mmﬁﬁlgrﬂ)? ©f- CB&lkblﬁ (Cr- Cﬁ)alkoxy

onal substi t ut ed | east one subStituent

ihnl@é(bleﬁc)elﬂm fraloeHgd+, 8- -f H@m Rhe T osth & 46 sCslalkytiN¢, (CE

aIk k v hal o(d'-C6) al kyl, hal o,
]&f&ﬁ% ‘%ﬂf& éﬁ)hﬁé@ logy ((31( C5) al 2<yl o ( C5-
10 C10) heteroaryl and (C5-d o) heterocyclyl R61 is

selected fromthe group consisting of hydro en,
( C1- OBy as feJgcted ﬁ@%waumwustmg hr%y%ﬁm%w@s)alﬁsmb nyI

gg Cg%ﬂ%egglt fé&o%(ﬁ%yn)é ﬁle&l) %(Pe(tl efh?%%&l (Cs- C1o)heterocychc
((C}C@géa%dﬁlkyl gsm%agl@il( (?@RILQCK%M@B(WQ(% -%ﬁﬂ@ﬂ

b5 Ry B R onlkes B2 |
g«% M% lk%d){) mf(((@é aﬁk?il( E@% h%ﬁ 6802) (Cr- C6)alky1

((mld%swkﬁbsﬁ‘( m»~ Phﬂ{@mﬁ}lwml ' ( C-O

@@ﬁﬁé@r 85%)&1% E&& o} A yéa?alkff’lh@%) ((?C’ co)alkyl

%ﬁ@n}@ (:bst, @CQG%ﬂielte@oa(rQ:@—'O) @Q—Clo)heterocychc (C~O)
C3-d o) cycl C=0 -

(CaCaDOYOAERO)- (GO ey ealiybiGeySatGapkeycloglsl,

RIS pRre T QR Y ! 1 @ (9
(Gogmiabitoniyc o,

(CrCo8)a-RH- bty B S e (- -
(C1-Cg)alkyl-(C=0)-NH-(C;-Ce)alkyl, phenyl-NH-(C=0)-,
(Cs-Cyo)heteroaryl-NH-(C=0)-, (Cs-C;g)heterocyclic-NH-(C=0)-,
(Cs-Cyg)cycloalkyl-NH-(C=0)-, (C3-Cip)cycloalkyl-NH-(C=0)-(Cs-Cp)cycloalkyl,
(C3-Cyp)cycloalkyl-(C=0)-NH-(C3-Cjg)cycloalkyl,

((Ci-Co)alkyl);N-(C=0)-, (phenyl),N-(C=0)-, phenyl-[((C;-Ce)alkyl)-N]-(C=0)-,
(Cs-Cyo)heteroaryl-[ ((Ci-Ce)alkyl)-N1-(C=0)-,
(Cs-Cyp)heterocyclic-[((C1-Cg)alkyl)-N]-(C=0)-, and
(Cs-Crg)eycloalkyl-[((C;-Ce)alkyl)-N]-(C=0)-;

phenyl - (C=O -[ ((Cl - C6) al kyl P€NMB2003/003833
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25 (C5-Clo) heteroaryl - NH (C=O) -,
(C5-d o) het erocycl i c- N4 (C=0) -,

w@ aR4@easyeycl oal kyl - NH ( C=0) -, PCT/IB2003/003833

(C3-d o)cycl oal kyl -NH (C=0O - (C3-d o) cycl oal kyl, (C3-C
1 o)cyclo alkyl-(C=0-NH (C354 1 0)cycl oal kyl,
((Cl-C6)al kyl)2N- (C=O -, (phenyl)2N (C=0O -,

phenyl -[ ((Cl-C6)al kyl )-N - (C=O -, (C5-C | o)hetero
aryl - Wl(e(r@l];ymycanjdwlg(yng]l, pI(e@%j)el].zyB(hcteroaryl, eterocyclic,

Csr het lic-[((Cls | kyl Y- Nl- (.C=O) -
(S0 S) LRt TS Ry Ml st on
208181038 6&=Rd ek 182108 BoBOBS SLoup-dofsiviier & hald YC-Ce)alkyl,
al kenyl , “al k n%l, phenyl . benzyl, heteroaryl, _
H@u@rs%&lsﬁ@m, é&z— oglkyadl Rephaloh KenglkylpHerfompyclastne Py,

. Y 4 . it V)
e R Stetoky B R P PR (Gl CoRRSE SOR rorlfB). -
0 MO o on o Syt e 8

- ) - ,
ke HrEarities ol Kéeyeqme&my%?@qi%hfép@% i
S5%- 6.k 1NG-6- 1-C6)alk 1 C=0
SR 8 G P Ry (O 0 @
((Co-h)bsthebprlwe9 ¢ L0, (& g)alkyl-NH-(C=0)-, -

“ 2@@?@9%]?5@1{1@6@?%@@%&%@m kyl - O (C=0)

E L =O) Nk -NH- ( C=0) - )
(1(5@@9%&2’%‘!%% E | - NII(EI-@;%?:O&ER}, p en%l t(ﬁlﬂ-))( ’C:O)( -, )
(S CopRpR- B GO ook (€ Galkyl) - N-(C=O)-, hydroxy,

g@%@&a@%@%gﬁl i@_&%&f?&ég’-‘c 10)cycloalkyl-O-, phenoxy,

lae Y h)héterloCHel 6D IR y-C) idterb 451D~ (Cryyatkgil-(C=0)-O-,
(CLl- CB) al koxy, perhal o C1-C6) al koxy, C(CS , . 3
|(§11§§1@)91&(41%9%3!4;;(&@):9-;)%@%@—0)(@5-(ér 1)heterocyclic-(C=0)-0-,

Ly LSEUH Mg (o o
Eif@i_?%)gmgﬂz@l?ﬁo@oF fcfrﬁﬁl‘r{msd) Ggﬁt%%@lwdc:ﬁ)g?@) -0,
g&f&yﬁal@fg@#@—ﬁﬁ fﬁ%@aﬂ-&%fémy 2 i no.

e Ry Rl O,
((@-Qabaélméﬁé%&g(@i-Ce)atl@g@)H-whe,nyl-( =0)-[(C-Ce)alkyl-N]-,

(Er e RITNELG  rod s pen-sonvm-
Rlas b hétereycl{cf SLNID) @ld (s~ heteroaryl-SO,NH-;

wherein the phenyl or heteroaryl moiety of a R substituent is optionally
further substituted with at least one radical independently selected from the group
consisting of halo, (C;-Cg)alkyl, (C,-Ce)alkoxy, perfluoro(C;-Ce)alkyl and

- perfluoro(C;-Cs)alkoxy,

with the proviso that when R” is a substituted phenyl group, then (a) R is not
a naphthyl, anthracenyl or phenyl and (b) if R' is a phenyl fused with an aromatic or
non-aromatic cyclic ring of 5-7 members wherein said cyclic ring optionally
contains up to three heteroatoms independently selected from N, O and S, then the

fused cyclic ring of said R' moiety is substituted; and
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(Cl-Co) al kyl - SO2NH-, (C3-d o) cycl oal kyl - SO2NH-,
phenyl - SO2NH-, (C5-d o) heterocyclic- SO2NH and

W@ gB4CiBFhet er oaryl - SO2NH-; wherei n t he phenyl POF/1B2003/003833

heteroaryl noiety of a R6 substituent is optionally
further substituted with at -égast one radical

i ndependently sel ected from the group 25 consisting

of halo, (Cl-C6)alkyl, Cl- C6) al koxy, .

per f | wutlo(l@pr@agcathaywhalm& ipdydioger, ¢ f(nc(aiRéey apkongphthyl or

ts%ﬂtalﬂﬁ ﬁ&']l?&;g ﬁtftﬂ?eréyl ﬁ“g%er& \gftllhg% ﬁf‘(}.@a]lﬁgstrl trag%nel%ml c%hlc ring

M@aneﬁh'ﬁérs (Wherdih sBd cyéhcﬁrlﬂil nafl setaink 0P t@three heteroatoms
aromatic or non-aronmatic iC r|n of 5-7 msnber

vbdependengsiseleayd frpe i anéﬁs th@n ahq @asgbcycsbﬁ fiag RE saif Pt gnoiety
t. eroat ong i ndependent ly selected fromN, 0 and
émlf%gu&?et Ell%flf used cyclic.ring of said Rl noiety is

subst ivtith e praish HE RRARDRGRS Ay@cegéd ﬁQ@lﬁB&Atﬁ&ﬂ&i&Bnyl hbn (a)
wi,th the proviso that when R4 is hydrqggen, (

iR inapt anspkirrpthratenyheraienyld (bﬁ)f R fis Pe;PhP%V ézr BWéﬁlpglR]quCd
f t [

457 MR AARb S0 Oy R BIS!T oo ihnibycli
crmgt @itiosaliyp cémainé np ¢o hiete heataatsns 1nddmndmtlgyn$eﬂgcted from N, O

el.ected.fro en t us clic.rin 1
3 PRy B P e BeSRECee  B8saia v

Rﬁ&uﬂ Sc@ntanﬁtat WagbnB4ubstitied néwi@E@EeN or substit.uted

ph eny , then (a) Rl is not a naphthyl, anthracenyl or

phenyl and (b) |f Rl is a phenyl or pyridyl fused

jth ar omat,i 0 tic cyclic ring of 5-7
nbe?gc%gouéld O%s‘f%il 1 Q’h?{e%{]ﬁrflsng optionally contains

up to three heteroat |ndependently selected from N,

0 10 and S, and is opt|;‘QnaIIy substituted by oxo, then

the fused-cygkd c ring ofnsakd RL .noi et'y—c@nt ai ns at

| east onff substituted héter@atom 2, A/:onpund of

cl ai m 1IN whe |nR1|sN~@a NRza NN ~NN\|\N

/—.=N
d .




N OO or WO 2004/026859 PCT/I1B2003/003833 -56 4. A
conpound of claiml1l, wherein RLis NrN \ I ,J N\ |

wWQ 30091026852 A conpound of claim 1, wherein Rl iBCT/EB28D3/043833
I V' N NNN N5or 6. Aconpound of claima1,

wherein Rl is RRa /===N-- Ns§- N\ N\ or 7. A
corrpound of cI aiml, wherein RLis Rka RZa Rka \ N
'H NN compound o\f falml wherein R' is

S [

5. A compound of claim 1, wherein R is

Qf@ii@ T3

i

6.
7. A compound of claim 1, wherein Rlis
R2a
R2
_N
N=—=N
ca N

\'f.

or
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10 NN R2a \ N \ I or WO 2004/026859
PCT/ 1 B2003/ 003833 -57 8. A conpound of claim1,

wobemedssRl is RRPa R2a N NV N~ N N N or 5 BCT/IB2003/003833

compound of "claim1l, wherein s is one'to two;' R3 is
hydrogen' or (C - C6)al kyl; R¥-is hydrogen,

(C1-C6) al kyl, perhal o(C1- CG) al kyl, phenyl,

%Cl o) al kyl,- S-(Cl-C6) al ky (CB Clo) het er oaryl

C3- CAOYERONBA Pk flRim énwh@alm&lls am no(C—O)

(C1-C6) al kyl - (C=0) - NH (C1-C6) al kyl ,

(Cl- C6) al kyl - NH- ( C=0) --( C1- C6) al kyl,, and R6 is H,
(Cl- Cg) al kyl, A (C3-d o)cdycl oal kyl ,.

(C1-C6) al kyl - (SOR) - (C1- C6) al kyl R

(C1-C6) al kyl - (SO2 (C1- Co6) al
(C1- C8) al kyl - NH-(/SC2) \ ( C1- C6) al ;(y|
(C1- Co) al kyl - (C= C6) al kylIN,
d o) cycl oal kyl - (C=
(C1- C6) al kyl - NH (
(C1-C6) al kyl - (C=0) -
(C3-d o) cycl oal kyl - - (c€3- d o) cycl oal kyl, or '
15 (C3-C10) cycl oal kyl - (C—O) NH- ( C3- d o) cycl oal kyI . 10.
A pharnaceutical conposition conpri si ng a conmpound of

ol ai malccshud oP BRIAAC RUbleGA & ¥natrert RBEEh G}gﬂégelnﬁfr (C20
11. A rret hod of pr eventing or treati nﬂ@.lrml rel at ed

&Eshélaé,dislsévérogcn,a{ﬁl -Snlafal, pedeliGrbna 1@%Y1n631t¢‘ﬁéalkyl'

pa e a&l"f"qu(&-% di09aRn [ BS -@B%%iéaﬁ@ﬂa)fmﬁéilﬁﬁt i¥$ho(C=0)-,
(C1-Ce)alkyl-(C=0)-NH-(C;- Cé)alkyl or (C1-C6)a1ky1 -NH-(C=0)- (Cl'Cﬁ)alk}/'l and
R®is H, (C-Coalkyl, < | , .
(C5-Cro)eycloalkyl, (Ci-Cealkyl-(SO,)- (Cl-Cﬁ)alkyl ' }
(C1-Ce)alkyl-(SO,)-NH-(C;-Cg)alkyl, (C1-C6)a1ky1—NH—(SOZ)-(C1-Cs)alkyl
(C1-Ce)alkyl- (C 0)-(C1-Ce)alkyl, (C3'C10)cycloalky1 (C 0)- (C3-C10)cycloalky1

(Cs- Cﬁ)alkyl—NH -(C=0)-(C;- Cé)alkyl (Ci- C6)alky1 (C=0)-NH- (Cl-Cs)alkyl
(C5-Cyg)cycloalkyl-NH-(C=0)-(Cs- Clo)cycloalkyl or e
(C5-Cio)eycloalkyl-(C=0)-NH-(Cs-Cig)cycloalkyl.

10. A pharmaceuﬁcal composition comprising a compound of claim 1 and a
pharmaceutically acceptable carrier.

11. A method of pre{fellting or treating a TGF-related disease state in an animal
or human comprising the step of administering a therapeutically effective amount of
a compound of claim 1 to the animal or human suffering from the TGF-related

disease state.

12. A method of claim 11, wherein said TGF-related disease state is selected

from the group consisting of cancer, glomerulonephritis, diabetic nephropathy,



a conpound of claim1l1 to the animal or human suffering
fromthe TG-rel ated di sease state. 25 12. A nethod of

wWa@e b@ioeeBi9 wherein said TG--rel ated di sease stBCEIB2903/003833
selected fromthe group consisting of cancer,
gl onerul onephritis, diabeticsaephropathy, WO
2004/ 026859 PCT/ 1 B2003/ 003833 -58 hepatic fibrosis,
pul monary fibrosis, intiml_ hyperplasia and .
rspplanHBiosis, pidmenggy dibsesis, nfireal dypern|asie @@ restosis, scleroderma,

and dermal scarring.



