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WD 2004/ 026307 PCT/ |1 B2003/ 003825 1 TRI AZOLE
DERI VATI VES AS TRANSFORM NG GROMH FACTOR (TGF)

wo birBL6BERS The present invention rel ates to nPEEIB2003/003825

triazol e compounds, includihg derivatives thereof, to
internedi ates for their preparation, to pharnmaceutica
5 conpositions containing themand to their nedicinal

USeTRIAYOLE CIFBIVATISES fAY RRANSFORMENG GROWIENTAQTARQ(TSF) INHIBITORS

potent inhibitors of the transform ng growh factor
("TG")- (3 signaling pathway. They are useful in the
treatment of TG--(3 related di sease states including,
for exmeptent GarRaESn RNGesito BO R itazdieseapesndsTiEhudhg
activates both antiproliferative and tunmpr-pronmting
Segvrsivengoreol, saiiteapediates Far eI RPAII Ofin OTRBETTRAS SIS or s
2@{;8 g&&{é d Qtﬁz%ﬂ&;thsﬂ ahd fFinkiP nedici hse, T8B gorhfn(\ﬁ]ﬂdk bf the

-? proauctl pronotes tunmor progression IleiIts
?Egsﬂftaﬂl@nﬁ@mm@@eat iahibitbisrad theaeinsfoithing eBbvathKader (6TGF”)- B

( 3 enhances antitunor inmune reg&gnses and_
isignalivig pativeaya Sihay prs usafitlin thespaimer| of LG Priglatsdidisepsestates

art f.or conpounds that i ghibit,. TG (3 signaling
5%$W&a§i5f%ﬁgﬂ%%g@%ﬁ{a?%@%ﬁﬁ?gﬁ?ﬂﬁ% described 15

bel owT@NEWBlivat&Woth atipesteraBWlb/MRYin{dr-pfdtotidMIdiEO)
The present invention provides a novel conpound

casthdésni Tigeeaparnmabar TGHzblseformss hgveshess identitied (THFBLaBIL,
| eas ne substituted or unsubstituted 2-pyrid
50 A L GTaR prostc B omalis tHRorsp Bes o Bhdb S Flaekage

REL&IcHs aftREing! detiRRar Hﬁ)s:gwe' & ({jly-gaeg]g VE?QAtﬁuﬁ@} f¥mune

pro%#ugs, aut omers, rates an ates thereof. In
Qespongee andl inhibitshectastasésnt Thos theré bdsts amsed inuthedrt gor compounds
unsubstit ut ed %-perdyI nnieti and R . npoiety can bg(jn
&bt inipbit the TGE-Bspgngling pathway-ohlahpisseat HYaHeTHas ggicrbe

ri L QO3 erably, in an 1,2- or ortho
kgogéggﬁgr%%ghfgkgﬁe present invention provides a
conmpound of the formula (la), (Ib), or (lc): WO

20047026307 PCT/ él?&ﬂ\%%/R%?%%Z'?HE?IN%ENJHHI\Bl N'N'N

The present invention provides a novel compound containing a core triazole

ring substituted with at least one substituted or unsubstituted 2-pyridyl moiety and at
least one R fnoiety, 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 triazole ring; preferably, in an 1,2- or ortho
relationship.

The present invention provides a compound of the formula (Ia), (Ib), or (Ic):
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(la) N R6 (Ib) I'l NN (R3), (R)s R N\NRs NS
(lc) ~N(R3)5 and all pharmaceutically acceptable

W@ 20048263pT odr ugs, tautomers, hydrates and sol vBCEEB2003/003825

t hereof, where R, R3, R6, Zand s are each as set forth
below, 5 with the proviso that R is not a naphthyl or
phenyl; and with the proviso that when R is a phenyl
fused with an aromatic or non- aromatic cyclic ring of
5-7 nmenbers containing up to three N atoms, said Nis -
other than gNH or -NC1-6al kyl or if gaid N |s/ NH or

-NC1_6al kyl, t Npust be further s
SO &\ﬁt when R is a pheflyl

ted; and

10 with the prov f dsed

with an aromatic nofi- aromatic cyclic 5.7
menber s /3 het eroato ay
sel ecyed fr , the@aR phust further

subst fftuted. [In fornyl ae (la), , each(hy
set f ve: R Ts a satur sat urated, or

ar omat ~C20 nmono-, bi- or p ic 15 ring
optlgﬁﬁlly containing at |eastr¥ne heteroatom sel ected
fromthe group consisting oP N, O and S, wherein R
can optional ly be furtherRindependently substituted
with at |least one noiety i ently selected from
the group consisting of carb hal o,

hal o( C1- C6) al kyl , per hal o( Cl- CB)aI wr—R

per hal o( C1- C6) al koxy 20 7 PCT/ 1 B2003/ 003825
3
(Ic)
A
(R%)s

and all pharmaceutically acceptable salts, prodrugs, tautomers, hydrates and solvates
thereof, where Rl, R3, R6, and s are each as set forth below,

with the proviso that R! is not a naphthyl or phenyl; and

with the proviso that when R’ is a phenyl fused with an aromatic or non-
aromatic cyclic ring of 5-7 members containing up to three N atoms, said N is other
than -NH or -NCj_salkyl or if said N is -NH or -NCj_salkyl, then R! must be further
substituted; and

with the proviso that when R! is a phenyl fused with an aromatic or non-
aromatic cyclic ring of 5-7 members containing 1-3 heteroatoms independently
selected from O and S, then R! must be further substituted.

In formulae (Ia), (Ib) and (Ic), each as set forth above:

R! is a saturated, unsaturated, or aromatic C3-C,o 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
at least one moiety independently selected from the group consisting of: carbonyl,

halo, hglo(Cl-C6)alky1, perhalo(C,-Ce)alkyl, perhalo(C;-Cg)alkoxy,
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(C1- C6) al kyl , (C2' C6) al kenyl, (C2-C6)al kynyl, hydroxy,
oxo, nercapto, (Cl- C6)al kylthio, (Cl-C6)alkoxy,

W@ g84QidYaryl or (C5-Cl0) heteroaryl, (C5-ClO argl/mBep03nN03825

(C5-C O heteroaryl oxy, (C5-XJ O ar(Cl-Co6)al kyl or
(C5-C1O) heteroar (Cl-Co6)al kyl, (C5-C10) ar(CI C6) al koxy
or (C5 CI O) heter oar (Cl - CG) al koxy HO(C—O) ester,

am no, o(CI

al kyl ,

(@1(3@31}(5] k@q g@}fﬂk@‘(}@ (C@géﬁ)ﬂlwlyl ydroxy ox30/ mercapto, (C;-
G S TR r T of e Ry (GCroprytony or
(C4-Clop)Hcteradridpk B CHC; o) y@nC,)alityt ord(Cs-Cag)haerog(C,-Co)alkyl,
géllcg%)r@ %%ﬁé&%g{:ég@eﬁrg&g | 58a1¥8)?}2 kf—lo(9 )(JJ—’-O) ester, amido,

bonyl ,
?1% Clgo;@ary %gg?glgﬁ{/ n@Qalk?ﬁﬁu% y}’ﬂsysﬂ oﬁ&y and
(51 Cm)le’iamm(ﬁ Shelkyl, dﬂeﬁes)h@bmpycﬂzvl(@laﬁa)dbyh 6BaChylkple and

AP TR bl P AR

Eops)) %b%fl:aﬂfonylbgl -OQdlkYlmidoRetbok@, hal o( C1- C6) al kyl,

per hal Oéq er hal o( C1- al koxy
- Con i lapnapEbony (6B Gl ey arb s, (Esic ashtapearbonyl,

LGRS BRI R ICSCBIRIBISRT (T | ol Kyl am noC
- C6) abfeférablyﬁlkl(@ln c@ﬁbﬁdl%eﬁﬂﬁhﬂ&(ﬁﬂe@ﬁﬁit%bbstﬁmﬁd with zero

$C5 Cl o).heteroc I Cl g?# . “each
HvanigERY ngersa @*& é& legtegdiamn eﬁ%‘ﬂb""é’éﬁE?&Pf Ryt gt limited

W‘ﬂﬁl@ogﬂncizalﬁﬁ' Berhﬁ@d(&(%bél@ @érﬂbg,légba@wa{d%g)alkyl
@IF‘EQM?)Q@ (C5§3&D3I|@1 -Cepeileompl qr (CE84 (Qillﬂii?rlhf(%r Gﬂ)al;)j(bzy, amino,
%I&TO&') éfr}g%%@ ?6 y@@ﬂ%ﬁ&@&ﬁ&ﬁg ﬁ%’ﬁyoap h)(;noxyy Rid
ﬂ% -ChaikyRiahsay Yja)a@ryl ah@??@ o?ﬁdf&b@fcg@@l@é%ll@d;

Cl O cycl oal kyl - ,
(Cl C6) al kyl - SO2- (Cl CG)aI Kyl - NH- SC2-, 02N, NC-,

?8 n%% ﬁ{B( e@déﬁl?w&%géﬁéﬂi: %‘%%ﬂﬂ%" 0n81%tg1g of: hydrogen,
hgﬁ_m(??}afl(ﬁﬂ%gﬁf@e)alm (ﬁb(@?éﬂl)ﬂf;nyl ,463-0gRkSnyl, .
ehiiey eyt R feyohenes D Coligaglatco -

g Ic| @%},@bmw h&ﬂroxy,((@il-t%h&ixly}’berﬁﬁo@] 2Go)ARGEY bhédex?) - -

10) het eroary

Qﬁﬂ@d@ﬂr@cﬁ@i Cm)f(%ﬁo);ychc -0-, (C3-Cjo)cycloalkyl-O-,

@C%lg% Y/ 812?%@5{'5(&50)%(%5%&%Q2302 , ON-, NC-, amino,

Pl@tfgﬁlsalNcyl(eNﬁa)(alﬁme @-C Ayl KD, ICH)aNk i -+ dino,
henyl - NH- ( C=O) -, phenyl [((Cl Co)al kyl)-N -(C=Q.-,

&@g}éyl@lr@g zymnp\ﬁj@:,@m 003, & CY )alkyl (C(=O)—121H-,

U NEHAIA D) G e (CaRy)-N]-, phenyi-(C=0)-NH-, -

phenyl-(C=0)-[( (C;-Cg)alkyl)-N]-, (C;-Cs)alkyl-(C=0)-, phenyl-(C=0)-,

(Cs-Cjp)heteroaryl-(C=0)-, (Cs-Cjg)heterocyclic-(C=0)-, (C3-C15)cycloalkyl-(C;=O)-,

HO-(C=0)-, (C;-Cs)alkyl-O-(C=0)-, H;N(C=0)-, (C;-Cg)alkyl-NH-(C=0)-, '

[(Ci-Ce)alkyl]>-N-(C=0)-, phenyl-NH-(C=0)-, phenyl-[((C;-Cs)alkyl)-N]-(C=0)-,

(Cs-Cip)heteroaryl-NH-(C=0)-, (Cs-Cjg)heterocyclic-NH-(C=0)-,
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WD 2004/ 026307 PCT/ |1 B2003/ 003825 4
(C3-C10) cycl oal kyl -NH (C=0) - and
w@ alo40s3at kyl - (C=0 -0 ; preferably, R3 is hydrOhEBR0@Y003825
(Cl-Co)al kyl; nore preferably, R3 is hydrogen or
met hyl ; where al kyl, al kenyl, al kynyl, phenyl,
heteroaryl, heterocyclic, cycloal kyl, 5 al koxy,

R SeAEBEGr o Kb enitAG S Ieah attleont v
hifdre é@x)c%'(gfzos) b lgéaeairg@my, Rahsol(ﬁb%ﬁ)o@h'féfﬂlyl; hal o;

Ph( and (CI™- C6) al’kyl s i's an
i nt eger from one to five, preferably, one to two; nore

f ted fr
o oup BasR eyt sa D garpon fer oy Bk oeyb R b elSatio,
ﬁlﬁgx hé‘ﬂd&@néﬁhmo(@&s @d | &ubsﬁﬁ%ﬂbﬂy at least one subsutuent

O het er oar et erocycli c,

bdopari Bysiestdarn <%ec6>@;y£|@ypé>@g@m halo<c1-c6>a1ky1 halo,

j(qh%)p&é iéﬁl}‘zﬁg%%ﬁ%ﬂcz@ﬁ ﬁﬁﬁ?'sgﬁ') NH- ( SCR) -

(phenyl )2N—(802) (CI Co6) al kyl - (C=0) - phenyl (C=0O) -

(Co- CIO)heteroaryI q:ﬁ

(C5- CF @)aﬁé{ltéggcfffgp io@et G’ _preferably, one to two; more preferably, one; /
- (C3-Cl o) cycl oal kyl - (C=0 - (CI Co6) al kyl - O (C=0) -

(C5-Cl O heterocyclic-O (C=O)

(C3- G cycl oal kyl -O- (C=0 -, H2N-(C=O -, 20

(Cl-06)al kyl -NH (C=0 -, phenyl-NH (C=0) -,

(C5-Cl o) het eroaryl - NH-(C—O) (C5-da

0) het Rf RG¥RLica ‘ﬁNHI chp_cons1st1ng of hydrogen, (C;-Cg)alkyl,
C3-Cl o) cycl oal k g
B, (Gria lwafbp e G pAREOs Cioheterocyclic,

I . 7
((@536931@1“@1&&8GJ@)‘PG(CGCBXaIk@l)zmS@E*W}ﬂBﬂNNI_IQSQﬁ-» and 25
éﬁgq)é:iﬂgl)bq%;@ a)ﬂiﬂ(j]r &j—éﬁ-s );ge{&/l ggr)_ Qg_ 8)10_)heteroary1 -(C=0)-,
@?clgh@r)emé%lﬁatd%@ c@;@@cwsmyl @HANNE-Rlaiid-(c=0),
phenyl , benzyl, , het'erocy cycl oal kyl-

@5ﬂbx)ﬁetem¢ﬁdm<@ (Caﬁ)n_dcmﬁlmql®llc»@t0-(ﬁﬁ®b-stMt(§1=Q)ut ed
e AT s Rl R S OT e Sy ESRE O™
((Cgitlgﬁét@fd@aw NH(-@2=@6) @5 oipwdcloneyINqCS0)G6) al kyl
O cycl oal ky phenyl benzyl

(P BN R0y ey b Oy Bty G Coalky)-NI-(C=0)-
(S FhetdsrhRR oA c6)-,
(Cs-Cp)heterocyclic-[((C1-Ce)alkyl)-N]-(C=0)-, and
(C5-Cp)eycloalkyl-[((Ci-Cg)alkyl)-N]-(C=0)-; preferably, R® is hydrogen, (C--
Ce)alkyl, or (Cs-Cjo)cycloalkyl; :

where alkyl, alkenyl, alkynyl, phenyl, benzyl, heteroaryl, heterocyclic,
cycloalkyl, alkoxy, phenoxy, amino of R%is optionally substituted with at least one
moiety independently selected from the group consisting of halo, (C;-Cg)alkyl,
(C-Ce)alkenyl, (C,-Cg)alkynyl, perhalo(C;-Ce)alkyl, (Cs-Cjg)cycloalkyl, phenyl,
benzyl, (Cs-Cig)heterocyclic, (Cs-Cjg)heteroaryl, (C;-Cg)alkyl-SO,-, formyl, NC-,
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WD 2004/ 026307 PCT/ 1 B2003/ 003825 5
(C1-C6) al kyl - (C=0)-, (C3C10)cycl oal kyl-(C=0)-,

w@b@apke3)C=0) -, (C5-CLl0)heterocyclic-(C=0)-, PCT/IB2003/003825

(C5-C10) heteroaryl - (C=0)-, HO (C=0 -,

(Cl-C6)al kyl -O (C=O) -, (C3-C10)cyc| oal kyl - O (C=0) -,
(C5-C10) heterocyclic-O (CO -, (Cl-0C6)alkyl - NH-(C—O) -,
5 (C3-Cl10) cycl oal kyl - NH-(C—O) phenyl - NH-(C—O)
(@e@@lﬂéF@f)QtﬁQﬂ]b)cymlkﬂi@:O) ‘heny!-(C=O)-

5@%&%&@@@5@)&5 (C,Cl:o_)gz:tefoaryl (C=0)-, HO-(C=0)-,
(V(ﬂé?f‘%g&l(é =68 @%@iojcghﬂoaﬂ&g]: —(li)ydr oXY,

al koxy, " per
(G2 hber bl OK -, (CpRabug NS0k,

e a0 PR S 6 P o vai kyi - 280) 0-
@he{e%c O dNH- (ﬁB)Cl(@)sf{BB)ﬁétemﬁC}}M‘ﬁ-I-((C-O))
10) het er oar 02N-

|
(o CCo TR b, Phepr el (e ey P el hyﬂmxafam dyl |

IO W s
S ]i@élr—,)(cs(@éﬁétemak)_yl -(5(C- C6)alky1 -(C=
éf” eitedlyLcalprgii - Q%?&@%segerwh%&m@ 0,
%‘%C@}%g &Ia% —ojlo3 H"’mlﬁg qchsﬁ%mo

eter ocycl i ¢- SOPN

((w{zmmym)etaenmrfwma@@gmcl @6)@3@;‘%@ -NE& i s

Lorokutiof R SFE b IRES o (L. o) al ty

E%?C teﬁlié_i;);ﬁcf Lot-2@)- f&ﬂ (RC%6031‘Mtl)hereﬁ1anyltCn?e=qméHyl or
eroar noi e of a substitue I
f@w@@@kyé«m»u(d £V rhend CaRu G Gl Y
5?1?@16 i |’ ? cfcfaﬁ% ltSEﬁNgf BHRnyCSONEL, i ng of

m?kﬂﬁt@é@tgﬁswﬂy?ﬂ%@ Cmﬁﬁdrwbmﬂﬂ@emfmw R is
anot her_ enpbodi nent o telnv
A it g Soupe TuaRi Hteeiy R ST
Bofisting YREE -C) My NmidHC- 8, (bk:yd’l\balkyl '

wherein the phenyl or heteroaryl moiety of a RS substituent is optionally
further substituted with at least one radical independently selected from the group
consisting of halo, (C;-Ce)alkyl, (C;-Cs)alkoxy, perfluoro(C;-Ce)alkyl and
perfluoro(C;-Cg)alkoxy. .

In another embodiment of the invention, R of formulae (Ia), (Ib) and (Ic),

each as set forth above, is

R2a




6"",2 or , WD 2004/ 026307 PCT/1B2003/ 003825 6 where
R 2a |s as set forth herein. In another enbodi ment of

w0 b@4jozesent i on, R of fornulae (1a), (Ib) and PAT)B2003/003825

each as set forth above, is6/=-N/-~-No s ~-N 5N O
O or |In another enbodi nent of the invention, R of
formulae (1a), (Ib) and (1c), each as set forth
above,.is NN or 10 In another enbodi ment of the
wiersrR T tres set fogh hewimul ae (1a), (1b) and (lc), each
as se (RN

lp i PR R stk Db

@whrgglsaefoﬁhabovegisb) and (lc), 15 each as set forth
above, is WO 2004/ 026307 PCT/|B2003/003825 -7 N-NH

M ,N\ N1\
=N
S/-_
>y oy Aoy

5
0 AN ’
CI S
o F
or ‘ .
In another embodiment of the invention, R' of formulae (Ia), (Ib) and (Ic),
each as set forth above, is '
10 In another embodiment of the invention, R' of formulae (Ia), (Ib) and (Ic),

each as set forth above, is

P oy
@f@f LI

In another embodiment of the invention, R! of formulae (Ia), (Ib) and (Ic),

15  each as set forth above, is
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I I or where Rla is as set forth herein. |In another
enbodi nent of the invention, R of fornulae (la), (1b)

wa@n4026)7 each as set forth above, is R2a R2BCT/IB2603/003825

N~ N\ RRa\ NNN5 N=N N -7/Rka 11 or where R2a is as
set forth herein. In another enmbodi nent of the
invention, R of fornmulae (la), (1b) and (1lc), each
as set forth above, is 10 RRa RRza N N N NON 3 ||
N or . e R2a i s_.as i

2004/ 026307\ PCT/ | B200
optio PHe further s
group, a sete\ﬂorth her ei 1
the inve tiorﬁlizy’of for

X

3

where R%is as set forth herein. .
In another embodiment of the invention, R' of formulae (Ia), (Ib) and (Ic),

each as set forth above, is

where R*is as set forth herein.
In another embodiment of the invention, R! of formulae (Ia), (Ib) and (Ic),

each as set forth above, is

where R**is as set forth herein.
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above, is NNR2a N 5 where R2a is as set forth
herein. I n another enbodi nent of the invention, R of
wo oroakeo1 1 a), as set forth above, is R2a 10PCTIB2003/003825
anot her enbodi ment of the ingention, R of fornmula
(la), as set forth above, is R2a N In another
enbodi nent of the invention, R of forrmula (la), as
set forth above, is RRaN S 15 WD 2004/ 026307
PCT/ | BEGOS 03348 cal Hptadhaliiiee figtHeecliv¥eitediby 4ttleast one R*
invention, R of fornula (la), as set forth above, is
MPMSNetfm@r@r%a is as set forth herein. 5 In
anoth od| t of |
(o "SR i Rimel gF O b8 Y Ry il s dtFortn
gmdllsrrent of the |nvent|on R of formula (la), as
set forth above, is N Rea

N-—nNR?
N// |
X
75

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

where R*is as set forth herein.

above, is

3

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

above, is

|\
3y



NJ ~S 10 In another enbodi nent of the invention, Rl
of formula (la), as set forth above, is N NIn
wapoiHhzgoenbodi nent of the in\éention, R of f or@TiBR003/003825
(la), as set forth 15 above, is WD 2004/ 026307
PCT/ 1 B2003/003825 -10 /N R "N In anot her enbodi nent
of the invention, RL of fornula (la), as set forth
above, is NNNH. /Y~ N 5 I.n anot her enbodi t of the
i nvent® 8t wengodimentf Hedpypption et OFB‘%PEE‘ FB 8ot
%@\,eNis\ N Y | In another enbodi nent of the invention,
of fornmula (la), as set forth' above, is RRa N N
\ | 10 where R2a is & set forth herein.

where R* is as set forth herein.

5 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

above, is

10
In another embodiment of the invention, R! of formula (Ia), as set forth

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

above, is

15  above,is



I n anot her enbodi nent of the invention, Rl of fornula

(la), as set forth above, is WO 2004/ 026307
weEa4B3003/ 003825 -11 R 2a / N N where R2a PCT/EHR063#103825

forth herein. In another enmbHi ment of the invention,

R of formula (la), as set forth above, is RRa N NN

5. where R2a is as set forth herein. In another

enbodi ment of the invention, RL of fornula (la), as

set forth above, is /--N N N |zz~ 10 where

R2a is as set forth_dQerei I nfanot hgr enbodi nent of

the invention, R of formula (ljla),,ap set forth

above, is RRa N N N whe a s set forth

herein. 15 In another enbodi nent of e invention, R

of formula (la), as set forth

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

above, is
/}\J—NH
N
2
G
5 Tn another embodiment of the invention, R' of formula (Ia), as set forth
above, is

ey —
NC

'S

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

above, is

10
where R* is as set forth herein.

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

above, is
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above, is WD 2004/ 026307 PCT/1B2003/003825 12 R2Za N
-/-NH I n anot her enbodi nrent of the invention, R of

wo cooriob@o1 |l a), as set forth above, is NN R2aPCI/IER003/003825

where R2a is as set forth hetlein. In another

enbodi nent of the invention, R of fornula (la), as
set forth above, is N R2a 10 In another enbodi nent
of the invention, R of fornula (la), as set forth
above, is R2a N In apethe/ odi ment of the
invention, R of fornula a),\ as set forth above, is
N R2a N 15 In another e
of formula (la), as set for
2004/ 026307 PCT/IBZOOB/OOBSZQ\ -

L h a.o;% is WO

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

where R®is as set forth herein.

above, is

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

above, is

/‘:N\
N

2a
R\

AN

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

where R is as set forth herein.

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

15

waratiozg30enbodi nent of the invention

R2a N I n anot her enbodi nent of the invention, Rl of
formula (la), as set forth above, is N O\N~ 5 1In

(la), as set forth above, 12s O O 1In

anot her' enbodi ment of the invention, Rl of fornula
(la), (Ib) or (lc), each as set forth above, is 10
(R2,)1_5 where R2a is as set_jforth herein and where
t he proviso | anguage does nozfapply. I n anot her

enbodi nent of the inventio of formula (la), (IDb)
or (Ic), each as set fort is selected from
the group consisting of.
MeO MeO 15 F and C and wher
does not apply. WO 2004/ 0263|p7 : 003/003825 14
I n anot her enbodi nent of the™ ’on R1 of fornula
(lta), (Ib) or (lIc), each as set forth above, is
selected fromthe group consisting of. NO/N S N
ONN O

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

provi so | anguage

above, is

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

R2a }
)
\N XN ;Vf
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

R1 of f orP@IIiB2003/003825



N and and where the proviso | anguage 5 does not
apply. In another enbodi nent of the invention, R of

wo cooriob@oi{la), (Ib) or (Ic), each as set fortPCHE2063/003825
is selected fromthe group Cé%sisting of. RRza Rea N\
ONV N N~1 RRaO:G OO ONI and where R 2, is
as set forth herein and where the proviso 10 |anguage
does not apply. The invention akso provi des a
phar maceuti cal conpositigA~sgmirksing at |east one

conpound of the inventip peceutically
acceptabl e carrier. ¢Jheld ' Burther provi des a
nmet hod of preparaticf?-g_|1 3 } of the invention
15 The invention stilt further provides a nethod of

preventing or treatin TGE-rel at ed. di se state 'in
B aniRrAROtBET ARSI MesP AR HoReR e P LigTBRIa (1), 6 set forth
afgidistering a therapeutically effective anount of at
| |'east one conpound of the invention to the animal or
human suffering fromthd JGE ated di sease state. WD
2004/ 026307 PCT/ | B2003/003825 5 The invention stil
further provides the Use 0 nd of the
invention in the prepa medi canment for the
prevention or treatnment of a TG--rel dted disease

5 st at e Ih Bn@RerdMbBim&tt off Wiskinverddish] RY df fMula (1a), as set forth

above, is
<O | 2
o) F

In another embodiment of the invention, R! of formula (Ia), (Ib) or (Ic), each

[,

10 = (R%)1.5

where R?is as set forth herein and where the proviso language does not apply.

as set forth above, is

In another embodiment of the inveﬁtion, R} of formula (Ia), (Ib) or (Ic), each

as set forth above, is selected from the group consisting of:

iy
JB Ty

-

o I3 T3,

proviso language does not apply.

15 and where the
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5 As used herein, the article "a" or "an" refers to
both the singular and plural formof the object to

wokiogi02d307 ref ers. As used herein, the term "al RgT/[B2063003825

wel |l as the al kyl noietiesléf other groups referred

to herein (e.g., alkoxy) refers to a |linear or

branched saturated hydrocarbon (e.g., nethyl, ethyl,

N- Pr oy hnoth&QREKIRYh t M ention &

secondary- gut yl, t eefntt i%g%é-lwi%mga?{y Ikzﬁ%é{ljgsm%g%)d (rrl? 2—3 P %{I(ﬁ),’ each
1 eetifertiabavecis seleityd fromethe geoup@oasismipoofor bi cycl i ¢
carbocyclic ring (e.g., cyclopropyl, cyclobutyl,

c ctyl,

cicl ongnyl ,

bijlcycl d

bi Z 7 term
" hal ogen" or chl oro, bronmo or

i ofQ_ O yoride, chlgride rom de or iodide. As used

h rgij/fﬁEjtern1"ha 0-3 ityted al kyl" or

"Wal odl kyl Nrefers t al k raglical, as set forth

ab [ fg hal ogens, as set
notel i g

ve N gt ed wi
forth above,€ingpddi ng, bu .
%% W?fegge proviso language

choronet hyl, di choronethyl, fl uoronet

degsinebeRmMEt hyl , trifl uoronethyl, and

2,2,2 ' : used..her.gi the t

ey it ey BB o e S RERITE) goizails () Toaror (19, cach
fsoret forthoadbove, is seleeted feas thdwrods egaist@k of:he al kyl group

is replaced with a "halogen’ or "halo", a set forth
above. @s herein, theRterm"al kenyl" Réfers to a

| i near yor d hye M chai n_r8di

cont ai\ni ng |jat st stwo|carbo a at

doubl e Npenth es ilncl ud \\‘aég not

to, ethgayl, enyl, "Ry (al 'YKy

propenyl, 2-nethyl-1-propenyl, 1-butenyl, and 2
2- butyenyl . As used herein, the term"al kynyl" refers

to a Winear or branched hydrocarbon chain radica

havi ng at\l east one triple bond including, but not

i rfeied t et hynyl, 30 propynyl, and butynyl. WO

2004/ CT/ 1 B2003/ 003825 -16 As used herein, the
term" refers to a >C=0 noi ety.

Al koxy ino (i.e. alkoxy(C=O-NH) refers to

aad al kyl tPheB ®FP-is as set forth herein and where the proviso
language does not apply.

The invention also provides a pharméceutical 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 étep of
administering a therapeutically effective amount of at least one éompound of the

invention to the animal or human suffering from the TGF-related disease state.
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The carbonyl group is also equivalently defined herein
as (C=0O. As used herein, the term

wO pivangd3e] (al kyl )-NJ-(C=0 - " refers to a N. N PCBIB2003/003825

di substituted ani de group oft®he formula O phenyl.N

al kyl As used herein, the term"aryl" refers to an
aromatic radi cal such as, for exanple, phenyl,

naphthyl, tetrahydr onapht hyl, and indanyl. As used

her ei The triventicer sl ﬂuﬂherpravydbéf theekepfa ccunlammdrcrf et ingention in

roup containin 10 at .l east one hetero
PhecPRT P RieCisGmeRk i PrReOEPo AT PEAgRLpg e T OF Feated
Hﬂ&{syggte iRuh aﬂfrﬁal%?huﬂnbﬁ‘ ted to, pyridyl, pyrazinyl,
pyrimdinyl, pyridazinyl, thienyl, furyl i m dazol yI

pyrrol yI oxazol yl (e 9., DERINKRIONS/| , 1, 2- oxazol yl ),
t hi az

t D, |
pyr azg‘lsg‘ﬁed éeé‘?laat?‘a Ia’§}1016 Far %’gg‘g'l)(yflefe(r%% 8otk %% u%arriag(zi pfural
forth & the bbj@2®whioh it ffadi azol yl ( e.g. y 1 2

3- oxadi azol Y1), thiadi azol %/
1, 3, 4Ats hlsgijlilea@m e yermy kbl well g@é}@;,aﬂgyﬂ mowtles of other groups

ﬁeg to Flhe él (te & ﬁa}ﬂ&ﬁ(&f{#&s t ?ﬂnéap QIOI#I‘XIIIChed 'saéﬁulléﬁiﬁql drocar on

erocy ers to a saturate

Qe. Utﬁét@w ety dz-plﬁﬁylﬁ&@pmyb nsbultyl; isobutyblsycycane bty uprtiary-

containing at |east one heteroatomselected fromN,
butybnd S.: Exanpl es of heterocyclic groups include, but

are ngl ki cjﬁll ﬁﬂ fn@ ’terma ggl'ogl'k?ly’lrefe;se& %Wﬂr&fbwy@f'd’&arbocychc

I m dazol i pyrr.olidinyl; piperidinyl,
pngeer @,mym}dp;ropgzu cmﬂalzlﬂlyl dycrlypent}tlmyg]pbe){}di,| qyyloheptyl cyclooctyl,

| jdi h f hi |,
Bl Ryt Fasnshis ST RSy i (A Sy - ™
B%Sfél@ﬂ@l’ Q6tarianN Iblcy@IX)FJZ .O¥lonanyd)Xxci t hi azi nyl,

|noI|ny,|30|n0|n U|ncucl|d|nl,chrormnl

i sochAsmgetlereinyibp mad%aamgpn” fn draloh eeters R%ﬂu@?a%‘l)r@sbr@imo or
?%?%gﬁﬁéﬂé‘% %BH&‘%%?‘?;‘“% obispfcUrated ring systens are

uran t et rahydr of ur an- 3-yl
i m daA@ Iuseﬂ Ireréinythe ta’a‘ﬁl 'Ihaiaalmmutﬁdralléylybl; “haloalkyl” refers to an

irrida d|n P I|d| rrolidin-2-yl
plmr@ e it 5 Lrl?f(h dhgVE g e ‘W}Ymiﬂ Bamers hlﬁl%ge’gﬁ ad set forth
Bbdife! inGIuBm% M\!lt’nofé’hﬁﬁt%é% JTehior¥inethpl, BRhRZbMetByY |ﬂuoromethyl
pi pefazin 3-oxazol i di n- 3 -yI i sot hi azol i di ne,

difBordmetlnd| trdlunrcanthyl and 2.2 gytrighleracih- 2- yI |

1, 3- pyrazol.i di.n- L hi,0 0 .
1, 2-1 éwlg% }18 e:rharlmalilgﬁ| }e'fé}s ¥A an alkyl radical, as set fort#

above, where each hyrdrogen of the alkyl group is replaced with a “halogen” or
“halo”, a set forth above.

As used herein, the term "alkenyl" refers foa linear or branched hydrocarbon
chain radical containing 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.
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yl, 1, 3-tetrahydrothiazin-3-yl,
t etrahydr ot hi adi azi n-yl, norpholin-yl, 1,2 WO

wQee40036807 -17- PCT/ | B2003/ 003825 PCT/IB2003/003825

t etrahydrodi azi n-2-yl, 1, 3-t@frahydrodi azi n-1-yl,

1, 4-oxazin-2-yl, and 1,2,5- oxathiazin-4-yl. As used
herein, the term "pharmaceutically acceptable acid
addition salt" refers to non-toxic acid addition

sal t s,Ayused hergi, the tean {‘Gesbomi ofel3sh it #aeoOogPiet 1y 5
%gg%ggogaﬁ&hﬁon@’e ﬁﬂ%&éésq%l e §¥9fre1%§9 LAt Pégffcarbamate group.

rom roro

W}ﬁuﬂafb@hﬁl grpﬁpﬁmﬂmt@ulvamndy@bﬁﬁ@hlﬁran a8 (E+@l.e,
| act at e, C|trate acid citrate tar&iate bitartr

Suioe, s used haPtais TRy el (U NOSHD) & ARERdP A0ON -
hERpARhEd F?qgg%a%q@l(bea%g g, ethanesul fonate,

benzenesu p-t ol uenesul fonat e and panoat e
[i.e., 1, 1 '-nethylene-bis-(2-Hydroxy-3-naphthoate)]
salts. 10 As used hereiPR€NVhe, t rm " pharmaceutically
acceptabl e base addition salt| rekers to non-toxic
base addition salts, i.e., sahlkgl derived from such
phar macol ogi cal | y acceptable cations such as al kali
met al Acatsed hsre'(ne thy. ternp GaraB'siefens toregh asmatm@ad@ﬁusuch as, for

aI i %P@?ﬁ%a tla{%% yciﬂg?aé’ih hyé,%ln kl)lfl angmunmeaggdl tion

Sa' ts AUGBd Bereld; fRttbinh Thatamiylerefcre @ dhdro@htic gll’ﬁ)ﬁiptchﬁtammg
| ower 15 al kanol armoni um and ot her base salts of

(#h leestene heteragtany S%le@@cbfram @ deehiNi For gramprle, hefegogrybgroups

t
glﬁglﬁéen ttel?g {ﬂqf :, %r i, ﬁ;&g@l r#}?g{u]dmyl ﬁ)ﬁrﬁﬁﬁilhﬂeﬁﬁenﬂ
ﬁh@i muﬁmbhyh@lyfryly&mp@labﬂe@ fiyhokazohd] 1 @fotxamlyll), thiazokyl

t i nhi b d/
{her dpetivevhdey gl PRSIt GrD bl Do Eduas>
%q%ba ui b atthszoﬁywscﬁdaaﬂd%lyp(f@am be- dx@&hhkdl?l')}’thﬁﬁia%ly@(k

hose ski | | ustrative exanples o
sil-.ﬁ wbacéamlnd},tqum@éﬂt isoquielyb benmhle@ﬂebqna@ﬁlrylmnde@dwlal,

g:: ]? Fuwosrudsg{l] %r)g(i);l Ba%'t%%} kﬁét?rﬁgﬁ f b %?%r&%%&turaﬁef dprr 61)1(1)s/aturated
@ RO S [bi-Cor p@lyicyblidﬂgmup abﬂﬂ@mmg a’lﬂ@alst @e H&&trartomrsy]epted

aryl oxy or_ _heteroaryl oxy, aralkyl qr r oa
AFOR N@@a@ﬂr ShEturR/s a1l ey eyqliogresmsync] u%sggfrare gt fmited to

0L n l%i?ﬁ{gdrcﬁﬁ}a'ﬁ?} uﬁidﬁ%hdlﬁﬁdpﬂi'cﬁ dlﬁWI %é}ﬁhn}q?’ﬁﬁ&azmyl,

nitro,” carbanoyl, alkylcarbonyl’” al koxycarbon o
akkgdhdmyhdhlazddmmmhp}damlhldyiyizrﬂmcmaph@dmyl tetrahydrothlazmyl,

S dior e oL Xl Ry P AR R,

W LithiaARA! BEblatye, ibdiadol M YusidRslidihAeeHromaayl, R6chromanyl,
substituted by additional substituents.
benzocazinyl, and the like. Examples of monocyclic saturated or unsaturated ring’

]

systems are tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, imidazolidin-1-yl,
imidazolidin-2-yl, imidazolidin-4-yl, pyrrolidin-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~
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As used herein, the term"TG--rel ated di sease state"
refers to any disease 30 state nediated by the

w@e@doad3don of TG--f3. As used herein, the terpCT/B2003/003825

refers to phenyl. W) 2004/ 026307 PCT/ | B2003/ 003825
-18 As used herein, the term"a saturated,
unsaturated, or aromatic C3-C20 npno-, bi - or

ol ycyclic ring optionally caontajning.at |east one
%ﬁﬁm%‘ﬁ“2Tyé1%e}‘getrtabb,’dr9@ﬁzm’sl Yinbt-orizineed. 49 1.3

@ﬁﬁ%ﬁ: N/ /==N NONNS 5 Ra\ NNNNN R2a
NI I I RaRa/ \ N_N\ Ra/ NN NN

WO 2084122630, BSTkiB2A0HhaG3828ly acddptabRozcidhdditidd it |
r@%e?s tlo I;OHEtO)I(iC :elcilci adcl}ftiyrt' salts, i.e., salts derived from pharmacologically
acceptable anfons, such as the hydrochloride, hydrobromide, hydroiodide, nitrate,
sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate,
tartrate, bitartrate, succinate, maleate, fumarate, gluconate, saccharate, benzoate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate
[i.e., 1,1"-methylene-bis-(2-hydroxy-3-naphthoate)]salts.

As used herein, the term “pharmaceutically accepfable base addition salt”
refers to non-toxic base addition salts, i.e., salts derived from such pharmacologically
'acceptable cations such as alkali metal cations (e.g., potassium and sodium) and |
alkaline earth metal cations (e.g., calcium and magnesium), ammonium or water-
soluble amine addition salts such as N'-methyl gluicamine-(meglumine), and the lower
alkanolammonium and other base salts of prharmaceuticall’y acceptable organic
amines.

As used herein, the term “‘suitable substituent”, “substituent™ or “subs’tituted”
refers to a chemically and pharmaceutically acceptable functional group, i.e., a moiety
that does not negate the inhibitory and/or therapeutic activity of the inventive
compounds. Such suitable substituents may be routinely selected by those skilled in
the art. Illustrative examples of suitable substituents include, but are not limited to,
carbonyl, halo, haloalkyl, perfluoroalkyl, perfluoroalkoxy, alkyl, alkenyl, alkynyl,
hydroxy, oxo, mercapto, alkylthio, alkoxy, aryl or heteroaryl, aryloxy or
heteroaryloxy, aralkyl or heteroaralkyl, aralkoxy dr heteroaralkoxy, HO-(C=0)-, ester,
amido, ether, amino, alkyl- and dialkylamino, cyano, nitro, carbamoyl, alkylcarbonyl,
alkoxycarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, 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 NONEO NO\ Il ~~ N2 and 5 where R2a is
i ndependently selected fromthe group consisting of.

w@ glo4@ssat kyl , (C2-C6) al kenyl, (C2-C6) al kynyl PCT/1B2003/003825
(C3-Clo) cycl oal kyl, (Cs-Clo)aryl, (C1l-C6)alkylaryl,
am no, carbonyl, carboxyl, (C2-C6)acid, (Cl-C6)ester,
(C5-Clo) heteroaryl, (C5-Cl o)heterocyclyl,
(Cl- Co6) al koxy, nitro, hal o, hydroxyl,
( C1- C8) addddmeydifithe hhe'a tsaturatat) dnatostedgerrpsatie S Cod@aeno-,
in U S plicati.on_Nos. 10/09 717 Q 10/094 .
biner a5 958 OPUTRI G IR o BhPHo RIS 1Ry bt
'(ﬁlﬁﬁl&i qgtl rety by reference; and where al kyl,

kenyl, “al kynyl, cycloal kyl, aryl, am no, aci d,

ester, heteroaryl heterocyclyl, and al koxy of R2a is
opt i onal |y substituted by at | east g2one noiety

mdepegdently sel ect ed fromt oup conS| sti,ng of
hAroNY( Ol - OG)aI VI_ (C2- 06)? g
1

phenyl [((C ’CG)aI kyI))N] (C=0 - O(2N- am no,
R Co6) al kyl am no, ((Cl-Co)al kyI)2 am no,
Q}\OG)alkyl (C=0) - NH |

(C1+\G6-)palkyl (CO-[((C1-CB)al kyl)-N] -,
20 phenyl - (C—O) [(( CG
N

) al kyl - (C=0) -
-NH- (Cc1 OG)aIN ‘ -1 (
02 087 003825
\kt’! GRL- 08) al ket N -
(pheny 2N ( C=0O) - NH-,

phenyl - HN- (C=O) - [ ((C1- C6) al kyl)-N] -,
(phenyl -)2N-(C=O) -[( (Cl-C6)al kyl)-N] -
(C1-C6) al kyl - O(r\p‘okm NH- (Cl-CG)aI kyl -
, henyl -NH, 5
- N (Cl ,@6) al kyl -
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(Cl-Co) al kyl - SO2-, phenyl - SO02-, hydr oxy,
(C1- C6) al koxy, perhal o(Cl-C6)al koxy, phenoxy,

w@ gb4asat kyl - (C=0) -0, (Cl-C6)ester-(Cl-Co6)al RgT/AE003/003825

phenyl - (CCO -0, HN(CO-&, (C
1-C6)al kyl -HN- (C=O -0, ((C 1-C6)al kyl)2N-(C=O -0,
phenyl -HN- (C=0) -0, and (phenyl)2N (CO-0. 10
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The fol I owi ng
reacti schenes illustrate the preparation of the
c nds of the p¥ nt invention. A conpound of the
imventi on may be pyepar d by met hods analogous to
{ Ndescri begzi l'i cat ion S 0/ 094, 717,
10/1094, 7ﬁb, and 15 1 /115 952 and V\q 02/ \L{ﬂ76 Unl ess
ot hier wi Sg~Ldi cat ed, |R1, ;Rb R2alj and t he

' usstept1 ow are
defi ned above. WD 2004/ 026307 PCT/ | 82003/ 003825 -21
Schene 1 PdC12(PPm2-fw K2COB N RIBr Ri TMS Ri TMS 2.

(R3)s V~ IV Br R6 TMSN3
R1- 1N,

where R* is independently selected from the group consisting of: (C;-Cgalkyl,
(Cy-Co)alkenyl, (C,-Ce)alkynyl, (Cs-Cjg)cycloalkyl, (Cs-Cig)aryl, (C;-Cﬁ)alkylaryl,
amino, carbonyl, carboxyl, (C,-Cg)acid, (C;-Cs)ester (Cs-Cjp)heteroaryl, .
(Cs-Cig)heterocyclyl, (C;-Ce)alkoxy, nitro, halo, hydroxyl (Cl-Cs)alkoxy(Cl-
Cyg)ester, and those groups described in U.S. Application Nos. 10/094,717,
10/094,760, and 10/115,952, each of which is herein incorporated in its 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;-Cealkyl,
(Cy-Ce)alkenyl, (C,-Ce)alkynyl, perhalo(C;-Ce)alkyl, phenyl, (Cs-Cjg)cycloalkyl,
(Cs-Cig)heteroaryl, (Cs-Cjg)heterocyclic, formyl, NC-, (C;-Cg)alkyl-(C=0)-,
phenyl-(C=0)-, HO-(C=0)-, (C;-C¢)alkyl-O-(C=0)-, (C;-Cg)alkyl-NH-(C=0)-,
((C1-Cg)alkyl),-N-(C=0)-, phenyl-NH-(C=0)-, phenyl-[((C;-C¢)alkyl)-N]-(C=0)-,
O,N-, amino, (C;-Cg)alkylamino, ((C;-Ce)alkyl),-amino, (C;-Ce)alkyl-(C=0)-NH-,
(C-Cg)alkyl-(C=0)-[((C;-Cg)alkyl)-N]-, phenyl-(C=0)-NH-,
phenyl-(C=0)-[((C;-C¢)alkyl)-N]-, H,N-(C=0)-NH-, (C,-Ce)alkyl-HN-(C=0)-NH-,
((C4-Ce)alkyl)sN-(C=0)-NH-, (C;-Cs)alkyl-HN-(C=0)-[( (C,-Cs)alkyl)-N]-,
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(R)s VI Ibwhere R6E =HR6 NN, NRL/ \ ~ (R
3)s Ic where R6 = H WD 2004/ 026307 PCT/ | B2003/ 003825

w0 2@48d3ene 1 refers to the preparation of conpOUIESNf03825

the formulae la, Ib and Ic:20Referring to Schenme |, a
conpound of forrmula Il was prepared froma conpound
of formula Il by conbining the conpound with a

catal yst such as PdCl2(PPh)2, in the presence of an
adHag)atleyl s Ne(C=43)-[Cd,; CsbaﬂdyléﬂhyphphyltHNﬁ@#Q/)FNHrl ane, at

D b rr O NGk B BN 0 e QaYin cuch as

gﬂ{epg%g (grégj%q@ (clTbgalq‘&mu r(d: -Qif6)af11@5711011(@—65) Y: 1

tment with a base

s(ﬂncﬁe)alkyb&(é?sﬂ)t[ﬁ(@aﬂﬁ@]ﬂwﬂé\l - Ilihea}’lp@f(éfr-os)d\‘I Fent such

R keal e S e e R L B R o A
@ll-obﬁ)ampﬁs@z-c musdb fyfreryUCa Jg)élkdxy, perﬂﬂbé@] Ggmkem,

such’as 10 te drofuran with an additional

b (Gl (o )&m(ﬁlyq:é?%‘ifr@néébbaé]ﬁﬂlr@ SheBt4CC0)-0-,

e 1 £ Ly
%E]gpu@ %Lg) %‘gbc% ﬁ'pg%ﬂ@ o@ llij(rg‘l ag% s%{:)rg ;Ured
bhE&II-EINHPOHOY-OV, hm(phafyﬂ)aldr(c—m)tm trimethylsilylazide
at a tenperature of about 20C to about 160C,

preferably about 130C, in a polar solvent such as

di met hyl f opfRRId %D PERCIAPATON O FCTHEINVERTION | a,

Ib, and | c are prepared fromthe conpound of fornula
VI by The delloveing redctibn achdnmellsaﬁraltﬁ the (yepaagiéinueh the compounds

Qg ﬁ}%%ggster?%lgg? }’??ltn Aa lf: K %Er‘[“ t}_(\m mgy Be Ll%%)ar%g lby Fithods

analogous to those described in U.S. Apphcatlon Nos. 10/094,717, 10/094,760, and

10/115,952 and WO 02/40476. Unless otherwise indicated, R', R?, R®, R* and s in
|

the reaction schemes and the discussion that follow are defined above.



Rea aLNHN NN N VI ~L -~VII -_VIII 20
Preparation A refers to the preparation of conpounds
wo@toosles3dormul a VIII  which are internedi at es POT/IBRE03/003825
preparati on of conmpounds of-2the, fornmula (la), (1b)
and (lc) in Schene 1. Referring to preparation A
conpounds of fornmula VIIl (equivalent to a conpound
of formula Il of Schene 1) are prepared as described
in the literature (MranSciemedl ; Mrton, G O.
Al bright, J. D, J. Heterocycl. Chen1 25 Vol . 23 P Ry—
1Q71- 1@%(1’@11)986)) or _tram coppound$k fgi —_>
Feim T 13 mwd“_brmndejmdb e, by l/
reactFEﬁrmrﬂWShydra2|ne A conpound of fornula VI (g3
s prepared froma congound of fo gII\MtJIa
cyclization reagent such as acid?® ri acid
anhydride, trialkyl orthoacetate or
trial kylorthoformate. Conmpounds of sforhula VI |are
commercially avail able. WD 2004/ 026307
PCT&V%%@@%VOOSSZS -23 Al pharmaceutically ac epTa%ﬁ
prodrugs, tautomers, hydrates and solvgtes of
a gonpo of the invention is al so enconpassed by the
i nventi®n.MA, conpound of the invention whichuis basic

i n nat uk S cap |e of formng a w de vari ety of
diffrent ®hts wit ous i norgani c and ic
aciersR At hough 5 such sal T3 nst—be—phar ma ically,

acceptabl e for adm nistratio o animals @grd h
it is oftéh\de@%&able in ppactice to initially 7§ol

a conpound of e inventfon ffromthe reaction N X
as a pharnggéuti N Y unacceptable salt and then
sinmply convert the Watter bagk to the free base '
conpound by trea t wWth a al kal i ne reagent, and
subsequent |y C/ nver®¢ he free base to a VI
pharnaceuthgl 0 acceptaple acid addition salt. The
aci d addi tion sal s of the/base conpounds of this
invention are readily prepared by treating the base
compound with a substantidl ly equivalent anmount of
the chosen mneral ornorganic acid in an aqueous

R

sol vent nediumor N 3Nsuitable organlc sol vent such
as, for exanple, net ol or ethano
R! N
/ \>
R

Ic
where R§ =H
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Upon careful evaporation of the solvent, the desired
solid salt is obtained. 15 The acids which can be used

wo ooopoe3ar e t he pharmaceutical ly accept abl e acPdI/iB2003/003825

addi tion salts of the base ®@npounds of this invention
are those which formnon- toxic acid addition salts,
i.e., salts containing pharnacol ogically acceptable
anions, such as chloride, bronmde, iodide, nitrate

sul f abehesie lniekus foghepreparatigheficompounads of thefessplaatla, Ib and

R0l LSRR, DO REFRRL Gl 05 3Bl

ot fdﬁﬁmlauph[»y Sorasihiap HeonPOiZDRIR 2 caRlyRAARE ub POOBIPPhRNTG the
panoat e [

aresench et Wdé‘ie?@kw@l s Luhyandsipmyl-rimpethrodlens, pt & psratyge of
f | | I3 PP SEOLS
FATRPAT 08 BN b B 3

vent such

razo iety, is
&ap@dlyardFirah OTHE BEnRABE oF frinSlaW twhhs padpafdSrom compound 111 by
phar macol ogi cal |y acceptabl e cations. Although such
seatmentyyidh 2 base sethy apiav W CROANY, inedelr splventispeh as

S : . , .
A BBy R LB 20 (T syl o
afditiviedsudh\ag Gl )y and & compiduad of éantiiadiV, i X poineschgenaisuch as

R TR

étraqahg&?%ﬁé’\@)ftéﬂomoa@g&i %%Oug?g(%gg hgeggg?y g’gﬁﬁ%% oHeMhe Y

conve e free aci y acceptabl e
trageuad df fonmnla3Vl was frepakedafigrh esmpburslL€ by treatment with

phar maceutical |y acceptabl e base addition salt
meydlarde ahp Hera?grﬁg?amut PG aﬂ:@%gﬁh “Prefesably about

S: ' LY [ '
i SR R s o s Ak gk g o X e
laalb, bed Jar 2p prepereld ronw theeotrponad of feinladviesy trdduent with a
chem cal bases ich can be used as_geagents to
5158 PANEAS (PREASHHEY i gl Efryaﬂax@?@&}?%& X, Wacolerslyept b 25
SAlohgrif this invention are those which form non-toxic
base salts with the herein described acidic conpounds
of the invention. ThePRERARATION Aase salts 5 include
salts derived from such pharnacol ogi cal | y_accept abl e
cations as.sagi um pot asme'um cal ci um ,&Erg magnesi um
etc. These 9 S can easi ymuﬁrslpar ed'y treating
t he correspondi Hg acidic co dS’ Wi th adlfeous
solution containing the desired pharnacol ogically
accerapareti@pirefess toalndpreparati@vafongiounds éfithe fasmld VD
solution to dryness, preferably under, reduced
Yhieh axsriatermp lafeR g eP%v?raflﬁléyf Frpatings 0?81@6%41% a-d)

) %h RohdnPWE Rk AR prepafiiidhi Cof3GintlilE viI
afi‘,llz(;lépgungghéand t%?e plepaféd BAQ'&%nﬁBBuM& &
(equivalent to a compound of formula II of Scheme 1) are prepared as described 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 VII wherein L’ is

chloride, bromide or iodide, by reaction with hydrazine. A comi)ound of formula

VIII was prepared from a compound of formula VII with a cyclization reagent such
l

as acid chloride, acid anhydride, trialkylorthoacetate or trialkylorthoformate.

Compounds of formula VI are commercially available.
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desired al kali netal al koxi de together, and then
evaporating the resulting solution to dryness in the

wg arme/op@nner as before. In either case, stoi chPOER2003003825
quantities of reagents are2preferably enployed in
order to ensure conpl eteness of reaction and maximm
product yields. 15 Isotopically-Iabel ed conpounds are
al so enconpassed by the present invention. As used
her ei All pharniscanicelly amkptybleahi, @ebdmgqatﬂmmmers diydragestapda

ound of the inventiaon |nc udi n ut|
SeBPHeS o 3 compoe ¢k BpaisplsgenCuB i BGR bhERfon.
whi ¢ hA Qgﬁgﬂnm‘cﬁe AL RonalIBich 8:A%AH nBirdR cabmme bRfsiahg a
an atomt mass or mass nunber different fromthe
veide manetmnﬁ differentaslts wmhmmom dnpRdnic amd ¢rgarig aridsnAdtheesh

les o oto at
BT BET o7 PRGN Fsho PR ot BRRAAEE pfths and
e e [ ofeRdRQkbId intpi R4ie8 to ﬁlXtYaQE'risolﬁlh @&Dh@bﬂluksofthe
fluorine and chlorine, such as 2H 3H 13C, 14C, 15N,
in8Oytion fTom Bmpeacstgpmls@s aspgpharmperutiogyinaeapiabls salicng then
sot o al I

o 865 0l 005, A, L Pt v

Akdline rrezt?gkéb§ bﬁcﬁhﬁ)s&qtﬁﬁﬂhﬁ calivetirthdfieé bascass @h&maceutlcally

Tritiated b (14C el.ed

agpeptple ﬁ?lé@ﬂ‘éh“lo? S%JF g}a%r%g%a%ﬁmn iaﬁté. 8@6@ e Con;@poungs of this
t

AR AL RGP B ast s o U Aoma g Antianiy

eﬁfui\@ienht amOti qftludmmaﬁpsmnetﬁl advrganigeyl m@mlthwg solvemim

at er et al C St. f
et aprre s perbasur S Sk TSRy PRTRPES e
0 @areﬂﬁ?é‘va?@raﬁbﬁ%ﬁﬂk%@lv’eﬂt gRRsked SlidsuBACssaindD
2004/ 026307 PCT/ 1 B2003/ 003825 -25 |Isotopically
| abel Bl asidsuhiskl sardte ysed t@ PRERACI tBRPhATRAPHCHY doceptable acid

f

RBHIRR b 2k oy IR RS S bt
tbfmcgamd ﬁdﬁl(ﬁfﬁltﬁ ;z 2N saltssoneisig ahatnakcbdlogitlly adceptgblgnipns,
of a ound of the ti 0. d .
St FoBRG prome.dofide guirr ac uitae Saifantsl BPSeRue or sy

1%{ aténa&tereﬁcﬁ{e &%{é draeiEdigatd) BrieeNérehkadte dubiindtbe
I nvention. The conpounds sal ts, prodru S,

malaatcnﬁlm,rath yalncomets, saanlmar@m heazeaie.orethanssul fmg pamoate
Ak Sl i Ahobayamer e Form

A compound of the invention which is also acidic in nature, e.g., contains a

COOH or tetrazole moiety, is capable of forming base salts with various
pharmacologically 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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form and the keto and enam ne form and geonetric
isonmers and m xtures thereof. 10 All such tautoneric
wo oooa®2@0E | ncl uded within the scope of the prEBGEIB2003/003825
i nvention. Tautomers exist-2&4s m xtures of a
tautoneric set in solution. In solid form usually
one tautoner predom nates. Even though one tautoner
may be described, the present invention includes all
shRUT PRERE $al6f cah e pRyperedtly coav@nionalstecliffiquepr #henhemical bases
invention also includes atrqgpi somers of the rebgegt
whicke pari emused 25 reageshiogyARATS thegtharmacsuHEAI RGRALART O#e
i,nvention t: rait: ' . [ slwith the -
e fla FEgnERoR fraRRn ke il fon (Rl e 0k i
Hiess defede@beie compoull of skedinventione Thnmtmcfnafotiiﬁr‘t@s‘bfﬂl'fé
nmedi canent for the prophyl acti.c .or theragpeutic "
inglage sl enyeirorapdh lanach o Riasoertals crtin s sedingy
Ok . MRsd hih B4¥illy De drepatedrt
Hoﬁ%f#gﬁ?gﬁlcg& fét}&;l&r}g?{% ?ﬁlﬂlﬁ gtcg rﬁﬂgl\%féh&m? act or Iy( ) ?C:@a ) - (_3;/ .
tedagfg then@reapdnding aaitic conepatnds vfitbras agieqis solufion ReRtANNS

o dpvicaaeriag- Bl EaT R hond PP ERA O GRoih Ryine

s%ﬂh{m'tow TRLFGARR in8éedide psdsemreofAletnitingly] they ngyalso
therapeutically effective anount of at | east one

woprpparedibpixing lewer ahenekic sutions of theatidiaFompoyndsand the
uf fer fr t he -rel ' t

ST LD I AL et batnce

dr9h&% $n tHe safhe nedimbinds befora Boeifhen pabepftoichiemietrniceqitantiies of

required to inhibit the TG- 13 signali rf?c{ éoatfwgéﬁon'aésnd

IRBEATE BHe P[ﬁfﬁréblé’teéféi&%@g 1pREtepo %‘}EP% COMPFRESHPEC

" LGal; ffecti £ will f |

%é’%‘?’@ﬁ‘?ﬁﬁgghﬁﬂ‘éms effective amount” wi vary. from

ient and will be determ ned on a case 30
by caketopaslly-labekdtcompotadsconsliselencampeasieddy thepresgrd

not |imted th tient.bej N el ght,

Rt AoiROORa aah ar ooaruaTeatd SEERED A,
& duBA0P Y 0A3ER5n inch@liT pli@macenticainaitaysodtigethseof, each as
states that can be treated by inhibiti 8n' of the

drgprilg! hergjnaiini WiCtperterRiaore Sips AP S8 By 3halot heying an
%gtglé(g {ngs%no%:]misls E:ﬂl#ggr diBeref fromitHPLSRE e\ GGhask Buliber usually

, g, colon, prostate, ovarian, pancreatic,
fRhanon@urealBxampasef tloapes that el begineerpprated intoccompaynds of
wel |l as all types of f'hb(iroti C

i G PBHSIA NG 6F BEUDFES SEBRPaBITHY ORSHppsphorous,
BhSRsin chRiHEPRRR ¥s PRSI e, *N, 0, 170, *'P, P, 8, °F, and
36C1, respectively.

By isotopically-labeling a compound of the present invention, the
compounds may be useful in drug and/or substrate tissue distribution assays.
Tritiated CH) and carbon-14 (**C) 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 in vivo half-life or reduced -

dosage requirements and, hence, may be preferred in some circumstances.



10

15

20

25

30

arterial hyperplasia and restenosis, scleroderm, and
dermal scarring). The present invention also provides

w@2@harasacteut i cal composition conprising at |PEHIB20082003825

conmpound of the invention arb-at | east one
pharmaceutically acceptable carrier. The
phar maceutically acceptable carrier nmay be any such
carrier known in the 10 art including those described
isBtopi@ll %l@'@mp%ﬁﬂs@tmhmelﬂmr ebeling ;ﬂmhnﬁmuenzdeal,ts
E Publ i shin . R Cennaro edit. 1985).
pﬁ@émé@@qfc%ng@mﬂ Poomeans@opRe He B may be
prepa n I
O e D P R
%mﬁdiﬁdlolﬂm%ﬁﬁvaﬁnom(dg’l R apdh ﬁrenmﬁemteirs)adslwell mge@ptiabl e
carrier. 15 A gharnaceu%l gl osition of ég ¢
FiagterepmsHC ergRiSBITeS PisHEN iSPRGSATS Giengated Ry thedrgsen
of el G- related di sease state, as described above, in
an anlnal or human. Thus, a conpound of the invention
may b&hé compduakiedakis pepthm mntmdmdrat@oh@b@wﬂtwfftb?
oral, buccal, intranasal

prS?Ig\lllé\ﬁ:BHgn Cqn st g S8V Tl Fﬁl?%perécu%gm éﬂ%lg%lg§ the enol an imine

Rbrnd, §d Ale KRHUNAI Bhhddel foHin @hd kBordetfi i3 atrﬂlbhﬁ;tﬁxes th%fbof
adm’ ni stration by inhalation or insufflation. For oral

adinsunh sautemdrisrformnare prrdpdrdorithin dha scepaPbiss Pfeéﬁmﬁﬁ‘fﬁntlon
B‘%lgtggiegsiexg%/ ay on’\g}‘éfr? Iog % 3 %%Eﬂgtﬁlceset & %Tofi’lgt &b 10 S0l PR, ﬁsua!ly

BH@faﬂﬂﬁ@#ﬁntéﬂafdmﬁt@C ph didughexe itpitantr sache descabed, the
bi ndi ng agent fe pregel agl ni zed . nai ze gt arch,

BISSSRHERYIBGR MsTidabHb tAFomT Pb g B Gy compotnds

met hy 'Tﬁgt) % %ﬁ‘)entlgﬁ !11%@ incified atropifoth@s bO/R present invention.
m cr ocryst |ne cel l'ul ose or cal ci um phosphate);

IAm]kmplsomers r@ér tp sormpuynds plite inveatiomthat C?tnd?etﬁebﬁlra@ﬂllméa)
d|S|nt %f potato starch or sodium starch
A ‘tﬂa é‘ismCt IS&%’WI ng agent (e.g., sodiumlauryl
sul phat &mpohie of akli ﬂeﬁtlﬂﬁyd%@emﬂie&db@s}e catmﬂid'nméd 11WEHeI
known in the art. gw d preparat.i on%gf or

avnificere of 4 @ﬁdlﬁﬁ?efﬂ Tethe PERPDYISCHT BF t rappyie té%é‘aﬂﬁrté’fa
ﬁgg;ea 0 ASHEE Rafdlin SHSREDS bPRurn@, Lhey mmy be

ryp uct or constitution with
wat er ADcfom}Idmﬁd oﬁ thetmm:lneon é&ha p¢taatb1dﬁbntcu of grensforging growth .

| i quid par.at i.ons conyent i ona
srctrid TP D8 5ol e 36 iech B A B O B 27
%Q@Bﬂﬂ%?y thepbbent ﬁﬁf@l@tﬁ&ﬂﬁb@ld@ﬁﬁi infetho”! cﬁlp@élfeﬁﬁng’ior treating a
suspendi’ng agent (e.g., sorbitol sy rug net hy
F&iH-rel ek disvash aoryemalt aduEnoRprshng)he %ﬁmp‘%ﬂwpﬁ@mng a
?lgerapeuglcalgl eéffective 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-B 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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l'ecithin or acacia); non-aqueous vehicle (e.g., alnond
oil, oily esters or ethyl alcohol); and preservative

w@ e0og/02630et hyl or propyl p-hydroxybenzoat es orPGDIE0G3/003825

5 acid). For buccal adm nis®fation, the conposition
may take the formof tablets or |ozenges fornul ated
in conventional manner. A conpound of the present
invention may al so be fornul ated for sustained

del i VEiefe RRGRANBAG diaseEdtitogthanein|bekreatad Hydnhibima affthe

ordinary skill in the art. 10 Exanp|es of such .
TGF M sigtaliog paibuiay b ueibdiserse Ataig illtfigflesﬁ‘éﬁaé% Rdiimitecto, ol
3,538, 214 , 7 n 1
30 G0 oy R R, S«
lheindtblepicalenilignahgies, AtcC)arspoaling abiftypéseofifipvasint dissaserdyp-che

f . | . l .
glg;ngg{lgriﬁggri{ig@iq%gﬁﬁggé@ggé@ygg%t } %c?]staiﬁl, %ﬂln?gnary fibrosis,
SRR FI AR A feBERiGERrodtnland oM Shring).

1'ons I njection maybe presented in unit .
dosagéhd present i_ﬂ-‘/glti,oniaffsoa:rmud@sa Wharharerii¢al cogpasdtion comprising

cont ai ners, wth.an. added pr.eservati .
Sdrmsoareicaiotigr BLirRRin ST Re bt BfmbRiisaly scceptable
SR TPRPhAMBEMIcEIlPAZeptableichicPmay Be tRpsivh ¢altiec kesyn in the
and may contain a formnulating agent such as a . .
stiwbdigtyose dsscaibed ing fngamal%&ela}%%ﬁ%ﬁmaﬁgﬂff}l Sciences, -

t tivel i | 4F i ent . ...
ClSEEIBINR o, L0 R, 4TS oA B840 oBiposivon o
e hinednBion &ag be psdpardd tey quyvegamal memns knawerin theefrbmeluding,

o ehemblc ATy BE idEHH I SRS LoD YT ut o pharmaceutcally
§&Q€Q§1ietc%e S or retention enemas, e.g., containing

conventional suppository bases such as cocoa butter
or ot Agihaghaceetidatieanp@Bionmf therdinyentias aaydgmised ithepieyention

or, adm ni st i O . nhal.at i . n f,
PrHTE Ry TE e A ey R Ser P ER R by
Ausfl. thi§n RinpdusPensik divenficwmag bp domuagtedys £ pharaianeitical
that is squeezed or punped by the patient or as_an
eempesionsior aipl. preeinatnash PHERrm! [ & sWifAYSiQYs, intramuscular

coptai.n i L L ZQradmithitRatidrCoris 8 fordd siftablél oAbl e
81? SouEJDgPtfalg%otu?i é&é&?’%iri‘ﬁﬁg r odi 'ql elijor or§et hacr)1e, S ‘
hdimmidtatiof by athahivhanmsufflatidichl or ot et r af | uor oet hane,

bon di oxi de h i t abl . .
o o LS B S0 e gk Do B3R L

b LR P 280YY 63B3HTonal ith
gfé_ilf@{ éé(\éﬂo %é/?g (t)%)éééf%!r ¥psuR phEp280Yy onal means with a

pharmaceutically acceptable excipient such as a binding agent (e.g., pregelatinized

—_—

maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); filler (e.g.,
lactose, microcrystalline cellulose of 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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-28 deliver a netered anount. The pressurized

container or nebulizer may contain a solution or
waaapension of the conpound of the invention. EBapERAexR003825

and cartridges (made, for exanple, fromgelatin) for

use in an inhaler or insufflator may be fornul ated

containing a powder m x of a conpound of the invention

and a suitable 5 powder base such as | actose or

pafth&Ruti AR08k SRREVONuch af 0 Adin@bgd €e p.nvabitolon

for oral, parenteral or buccal admnistration to the
v, agpthya dellwlossprdpidrogenaterbedible fotak smubiiyingreent €igat ed

di.sease state is . t ]

e N e AR S A e
ASHoveah G em AR (), netiyl of prpylbHhgtiroxphrindoltes or sorbic
adm ni stered, for. 10 exanple, 1 to 4 tines per day.
#wed)osol formul at i ons for treatment of the conditions
ref erlfo?%'ugcoal RNt 'ﬁoﬁnﬁﬁc g&é? 1 Ay kdice MWTRIM A Rablets or
pref erably arrangeé’so that each netered dose or

lopétighs fopulageria sohventinhaimannabout 20g to about

10, 000g, preferaply, about 20g to abqut. 1000q .of -
conpot ﬁGmBP“Q%%fatF% 51@,5@1}‘: (]Jlill\{em% HW@?SQ 19° fag?ll%teg §Zsuiaigd
- iny | fdoiih JRIALrORKidlA e &0
?%lvg@gé&?@fggt%?&%&ésveéyablg, tgfgg%ste IgO(l)i r?o 1 abouet 1 °
Oy

0
Bxpmpenofisush famubtionngandee found imlnited pigtey Bptepts 3338,214,

SHOESE s g D19 Ab Beip B iR M Pogrisa &
feBdreddeeain¥R YntiRfty.t he conditions referred to above in

the average adult human are prefer bl% arran&e SO
that Asemprancdeithe Hysationppmay be foggyated for pareniey

cont.a| j UinQulthgW8; londiQ@fheBization techni
P B S A B ik i i
soinpriond Fofmulaiisns fov Brdtion maydreeprpyesfedrim bhij dogage derm, e.g.,

about 1 to_ahout 10. of..such, . ound..

AR S 48 P’&H“ﬁ%&? Bt P A § ig%s?ﬁv%wef orPe
%ﬁé?&gfbng ma%talfhl: REh SorhdsH8 Suspehiibig sélatioxaepludsiods, indily or
or oses eac

_ tinme. 25 Aerosol formul ations fQf
aqueatsmesticlest andvaay. epripiniagiREMplatiag pesat Surhas GFESIRINEe

. 1t h | .
e T A e e
B0t BknDfor g onsitaliontyii20, Mlayehipleot.os dbtie pyabgsatire

to about 2000 ng of a conpound of the
WatgePef®e USérore preferably fromabout 1 ny to about

200 'coﬁﬂﬁ%ﬂ(@l st the ihRAtiTRah @10 DeToRhulhtedBSredal tympdsdtions
exanple 2, 3, 4 or

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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30 8 tines, giving for exanple, 1, 2 or 3 doses each
time. WD 2004/ 026307 PCT/|B2003/ 003825 -29 For

W opio2ad30ndni ni stration, a conpound of the i nvREI/IRM03/003825

may be fornulated as an oi m8rent or cream This

i nvention al so enconpasses pharnaceuti cal conpositions
containing and nethods of treatnent or prevention
conpri sing adm nistering prodrugs of at |east one 5
deliveon noktaréd bheuntnTdn prassurizad custetheher mibnlizérmeayt @miain a

"prodrug" refers_to a phar logically_.inactiv .
BRI PEPBHOR O HESREIRAEE O S OR N GEPSHlks Pf gartides
@Mhﬁei[ ﬁﬁ‘?&&elﬁg?rét O geBthnh &r 130 BIUARBAUSoAhs ENZBI Bl Be

ganismto rel ease the active drug. .
Rrowtatgscoatanivg pipawidensixoe! ademinoanil 0é theghvanitien and a suitable

conpounds of thi i nvention which have groups
e@@giﬂf%ﬂﬁﬂ@%ﬁcﬁg 85%?5‘%‘ condi tions. Prodrugs 10
becony grbgose@ apRUTEScotfpoliie of he eien€iBn Ydtiozdl, pdrenteral or

pharmaceutically active in vivo, when they underao
budcalidpeinistratieieio thhgeragecgiult dumas fer the geamisnt ol Epfgelated

nzymat i c I i,ony.  Pr t hy
ARGRE s AR SR B p Bop 2800 Hik. GRABRD ol o)t thto ebou
depenpdfig vt herediedger odit dddeothicnsdudd babdroiniséredsfor.
required to . release the active drug within the

SFARNE St 44H8es PRdid8%t i ng the nunmber of functionalities

15 pr RERbI foﬁgelaﬂsﬁ%f §OLtrdeHPST hOEMdifERIEME el & MBove in the
often offer advantages of solubility, tissue '

ecempgetadolthuman aor preferabfe drraneded as ghat nadhieetaeedriasé en“puff” of
cLSan sy (set, Spdenig, bralan el o g0t pp B
%%o‘f aglég-lfgﬁﬁ(f 4f @E it oePhasy 2 HddX s@‘%iihgdgvza)e%ol will

emc Press, San D ego, lif., 1

B atthitOhe eaigativky abouo W0l totabeualtl hggirefdeabic iabowd 00pg to
derivatives well known to practitioners_of the ar

alroth 1dane. radmisishpe maydesperalfiagsdiady, iy cxamRe Boh 491 8

. . ' i t - al cohol ,- or am des
%Ir}lg%%?\;elggﬂﬁ%%‘i?%glcew’o?noﬁ §dtyghge@{)Hzf\lreuelﬁétj' aci d-conpound with
an anmAemsoloronitasdtondouugstionsgot wehtment of sherscanditzomy refemed to
base .d rivatived reover, the prodru% dq&ivatbv%%ag dost
BV IR FRFAYETAEH adWR PP TS PR AR AR e Foihak @ip (iekged dose
be# i Jrasehsl doftaaifiadis bt @k ebibdut YOO @k, feferably,
exanpl e, a compound of the invention having free

abrut 8,01 ang thorbohy HiGmg oba comppwrskefi this iBYeHtips. mas pseferably
Y BB S e P o RS s
ifnet dailyQ forraxtplee2, §, 4 ot Bimeshgiemg 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, prefeyably, 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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or four) amno acid residues which are coval ently
j oined through peptide bonds to free am no, hydroxy

w@roogardsoxyl i c aci d groups of conmpounds of thePCT/IB2003/003825

i nvention. The am no 30 aci &9 esi dues i nclude the 20
natural ly occurring am no acids commonly desi gnated by
three letter synbols and al so include,

4- hydr oxyprol i ne, hydroxyl ysi ne, denosine, WO

2004/ fgG3H¢alRAHihiR2A03, H0386und F0hé sweetimshagebe formulated
3- et hyl hi sti di ne, norvalln bet a- al ani ne,

- afearnEPDhOLUEYRI ¢ aci d, citrulline honocyst ei ne,

hormosggii ¢ ﬁamalgdﬂé&sg@age;@xamwua@al $Yb&HonsRoRESand
also “inc u e conmpoun el n car bonat es,
ﬁﬁ&bdﬂﬁtﬁmmﬂmvmmn&mﬂphsmg aéminisigringprodmes of at least one

coval entl honded t above subst it yent,
of the st ﬁP?egﬂle§1’i‘ s Ogh PRdrEs] %‘o fr?Q? a
?ﬂr}ﬂ% 19§if}}'ﬁga§tiv‘é%ﬂ%ﬁbe GRSk GehgtBolebifle tHAY Bltfuiren,

eatnent of a TG-related di sease state, a
bmtrpmfm:mmrbn,t dither spOSIRNEOUS, or@gzymgtgq whidin 'qhg,oégaﬁlsm to release

et her , al or as
ﬁ% B§?¢F§ﬁy 9§%a§bﬁﬁﬁﬁ 'eﬂganogﬁgﬁgco °“nd(%5h“
irﬁf%ntldanﬁGﬁ h@\ﬂe ?B%MleaMabie vadedt nebséliesonfions. cProdrugs

agent ( s) es of suitable therapeutic 1? aég[ (l )
beaoimeche C@QPO@ﬂé ofhe inyertipa Ve arepg gptically active in vivo,

N%Ril teg)rugiiéjrge sgl% SlS Q&lhé"ﬂﬁ?&gfog caPB&{Hiforks R LBERRS Eﬁ}zrymatlc

Poxi ca {enac), propioni & aci ds
G@gr@datlonnlaﬁﬂmgmmpfohmﬂ:ﬂ qfrtbis émvenfiem Upb’dﬂ&@ﬂllemllgip,r@ﬁlbw,

?r?fg@:s,tgg ﬁ%%fnﬁlqlgm ggﬁ% eracié)ig??éx)sfo el en %?)Osf{ggulfe% to release

gb@&%g%ﬁﬂﬁlﬂ thescﬁ‘kérﬁéﬂl Hn@SndiBatfhg, th@ﬁ@fhbd:rrﬁf fu@ﬁlﬁnaltles
|nh| itor cel ecoxi b, 15 val decoxi b, rofecoxib

aredergtioa PmWISbl) typa rf@nng Fepdrug é@@s, qften pifer pdyaniages of solubility,
gqeugg xlinggf é}%ny% ogﬁleé dtrle Ssetlﬁ rtl?é 1%?%1 ?n H@hféﬁﬂgéé Bundgard

synvil sc ncer
([Rsign of BRIIGSIsapp.17- md m@nmtea,mmtcrdam H85xind Sdllvalgmn The

., _adriamycin, daunomny Cl. S:
b heniois 06D RRYE A Dafachfntygp- 322 HT, Academic Press,
& % i P&t SildoRfprodtigs Aih BRIl &ROWh i fhe(a8t iBlelude acid
? o?gr éxat €), cardi ovascul ar agents (e.g., calcium
deavutizks 2611 khowk &y gl)aetltﬁqqsrscbﬂtbwm,l stgh asgé@n@a(n@leg esters

st at IE?QBB{ era‘;?'ug{l a% g@ rﬁaB 3?‘?‘?%\8’6 E‘%;SE% tabﬁ% glcoﬁ oly e]: 2{11?1d§s prepared

AYIERABA bPhe pBRnbAJi@ESMp&INT vagiead §m1r(e§oﬂaasm@oups reacted to
anti depressants (such as sertraline

dorm arPeoykaterslenst derivatiygsMpesoyer, t@éﬁp%ﬁ&denva@vg% Bféthls invention
Reagr%g P% se%%lﬁ%%h%mtegégé Paﬁjéht(tg ’eghaanscéngéo)ed%lmllﬁg’d For
ieRfhpik ta0domapodap afiihe énvieatiqt ledving findei dphitayragyidyipdroxy 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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25 antagoni sts, Nicotine agonists, Dopam ne agonists
and inhibitors of neuronal nitric oxide synthase),

wa@eaoAord3ghei ner' s drugs (e.g., donepezil, tacrPeEIB2003/003825

COX-2 inhibitors, propentofdtline or netryfonate),
ost eoporosi s agents (e.g., roloxifene, drol oxifene,
| asof oxi fene or fosomax), and inmunosuppressant agents
(e.g., FK-506 and rapanycin). 30 WD 2004/026307
R6dehidBRR 0B hRA3 825 ding hoBialih, dglacddning gamirtayariinebutyric acid,
activity of the conpounds of .the .invention for t e Iso
citipiliBe Bompegysies PEROSCHE ERIENIRG AdductgionpeSplps, frodrues 2
BEREL PorfifhRS yHELE GGl cSGaRY ARG, hfidenmdilioTRE rsihich

€ olTow ng assays. According to the invention, a
s gpalad ydbnidietoitinvaoe substtiants of & compenndrpihe ingentics 0

val ue of | ess_than about 10 M _For exanple, the b
@&%gm%c%?onyl%{ l%mgr“é)?ﬁfe)ﬁl?af% a T(3R 1C50 val ue of
about A38o/aMe tEHE B OERHNE Shdkeattient R @ TETH-rel A dibéadastate, a
al so possess differential activit

_ (i.e. are
sehpohi véthedniention, awﬂ@sanb@d/@relm(wﬁqther@mew aRparf of a

el ecti yi S asur [ 4 r
plarmgcaed e tTonteg b st AR ot R indiat bR
ReefRinomd(of 3RH anokieh @xeapdasaygeht(s). daimples of suitable therapeutic
Phosphoryl ation of mnyelin basic protein %](I\;BP.). ?% thg
FYBHE) inpludadwt predot hpaisd i gtaadard frpeigoidalpntofigmmalqry

f i : i Lutad
RoplherebRREPIR AT BB, B, itbpithi RS e
AAYrdArG] Aubiprofah fenddrafen kictipdofan hnddluprdemefenameies (e f
3 m cronol ar, P was added to each well ,of
FR S g R R e Y O

' ' \DPNERER) CO302 ifhibiterksi(¢.81, eledoxib,
F) fﬁéﬁit}zgﬁﬁdzeﬂec?ﬁkaﬁ{cglg(#r@ RB vvas)’ added lto1 app}(oé;igt eoXl

itor .
walllécoxito rofeertxib anrbetoriensiip)eanalgasics apd Hiwatticalar ierqries (e-g-»

0. 03 ni cromml ar iGrelit f i Xt 1T '
e L
(4. & UrRidsthfin KiRBardfostain) addsaxit drygsée.d. , adfiampdin, daunomycin,
concentration qof 0.25 m cronplar ?TP and~.0..0§ d
psalaEyR, 69Pesida ko ﬁw%@ﬁ)a%fﬂr)!ds BEmVEFEFIRdrdor 4
gﬁﬁhﬁgﬁcﬁtés ¢e.%_.5,'Iﬁé}h&géya?e?,rbarc{ig\l'dé&ﬁﬁmgéﬁ@ (&gl Al 8 chsthel
at the te nal

end of the cytoplasm c domain of
Blo8Rir$), lipid lowering agents (e.g., statins), fibrates, beta-blockers, Ace inhibitors,

Angiotensin-2 receptor aﬁtagonists and platelet aggregation inhibitors, CN'S agents
(e.g., as antidepressants (such as sertraline)), anti-Parkinsonian drugs (e.g., deprenyl,
L-dopa, Requip, Mirapex), MAOB inhibitors (e.g., selegine and rasagiline), comP
inhibitors (e.g., Tasmar), A-2 inhibitors, dopamine 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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- amno acids 193-567 with Ato V change at 438)
diluted in KRB was added to each well to yield a

wo povalo2asoncent rati on of 27 nanonol ar GST- Tf 3Rl PCT/H2003%63825

were nmixed 25 and incubat ed-3flor 90 minutes at room
tenperature. After the reaction incubation,' 100
mcroliters of cold 20%trichloroacetic acid (Al drich
#25, 139-9) was added per well and plates were mn xed
and incubated for 60 rBinlepsl Attivi@ Liquid was then

removed fromthe wells using a M| ipoge vacuum
mani £ Bregactivityiad $hg,ePmapPoKs @ theomgnt\]/gpnt I Slegvarious TGF-related

&ﬁ%]geo Ltbl%g %? d&%flb%ﬁghéreﬁfcaﬁ Qk @eé%rfeﬂ l6&Ur@HQ a6 8hé 6r M6tetbf the

0 washes with O mcrolrters per
foabwiref asea:ylsd Akfa%dmg toithe nmu‘e«bn,@ @mmun@bﬁﬂ@smvmlén exhibits

B L o LS P o
g%éég %gﬁ{bqwiﬁl vﬁﬁ?@{%oﬁt §§ii | | ation cocktail

es were seal ed and

count.g 1?? Sphtings ¥k ?‘Pesl'?] Aafvdrkioh Qf%%tp@sslebél&iﬂ@rentlal activity (i.e.

scinti ation counte epote i nhi bitors was
et setegiine dofyyfot rTeﬁFrI @tk | TARII tand rl‘a%ﬂ&le PeRctiviteds ategspred in

phosphoryl at i . the > substrate. 5 ALK-5

standarg §WX§£§@OIR§%W° 9?811"5@5?11 THEREEYe assays were
performed with 65 nM GST- ALK5 and 84 nM GST-Snad3 in
50 MM HEPES, 5 mM MyCl2,1 mM CaCl2, 1 mM

di t hi ot hr ei t AIGF-Bdnge 8 Rageptur(THRAN d¢inassAssay Brotocol

IPR ggg q%g}'xémliyeaalon of gln %fasng EI%%?E %M?‘[)gfb?rthegl“ PR Blkinad@vas

n was paper
iRk, foﬂ/awslsﬁommom&s EﬁMBih(:UpstamBmlebmmlolgy @15904)

Rivnad meraersicionmig ik o FVRORSL b At ph

?gttg P(’Fe (ﬁ? Bﬁglacto‘ﬁ otk Sfibh 61 3 BaSbmoMrViBP lvls@8ded to each well of a

e Sci ences, Boston, MA). Kinase assa%
MH@oret%ewekbenﬂmcmd -IDP 05 amsiram filtretionplete EXHADBNORV). 20

t ki

herpt e Bt B BB et g BB e il e
GBNBd BRal & e&it@kibn (i ¢ h o%&ﬁlcmaﬁolsrgbso neteliter aﬁaemlme@f
washed three tines ., ij hosphat e buf f 2 ﬁ?_g 3’
BT PYSamenifh- 5B PALadr o8 13- GeridmElmenilyligoR2Hegyluted m

, | 64
eaRBle i o e LG 03 oRAg o pafos
pri@palrilks o Y POATP Iper we]rlrp o miaohferst <bfea GPT Rt fusion protein
Qéﬁ%&ggan%ﬁ%ﬁaﬁ?@e I(}ttgrmalge?l end of ecyttopqas N@m%@‘h%f TBRII

- amino acids 193-567 with A to V change at 438) diluted in KRB was added to each

well to yield a final concentration of 27 nanomolar GST-TBRIL 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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20 per mllion (d) and are referenced to the deuterium
| ock signal fromthe sanpl e sol vent

W@ d@uaidochl or of orm unl ess ot herwi se speci f i eRQT/IBAG3003825

Spectral data were obtained2using a Mcromass ZMD
APCI Mass Spectroneter equipped with a Glson

gradi ent high performance |iquid chronmatograph. The
foll owi ng solvents and gradients were used for the
ARRINMAEI fintBtiss BbclAiil R89adiat &r éa2hovadiletRiates er/ Ba16d w25

formc acid and solvent B; acetonitrile contai
@uoBdusihgrenvellac]4P0 My:ﬁcpb“egq lqu}né glcmtglﬁaé)dypézﬁpn% 'Fl?el}%)tency of
er Efuce TRRL t
B4Fhef P RS R e Rl ot
&m&&NﬁHNMQﬁUMbe maj or eIutlng conmponent  was t hen
obtained in p03|t|ve or pde scanni ng a

P Q

mol ecul ar wei ght  A&dfge (FRISHMBINC ASSEN BION0E8H AV,

Speci Jpéqﬁﬂpgse%tsg ﬁ\?ﬁ&f @& %@x]%S%M @@TUA:LQ(S and 84 nM

t enpe € usi e sodiumD |1 ne
GoMERRAi3ah SDeﬂIgIeIﬁEBES\,e?mMMgalz,éan\Ea(Eﬂ@ uﬂ nﬁMrchmthreltol _

f&ﬁg‘ﬁ% Sesestom woe g obe P DO S b BHSER) Affor 3 b at
%} o, gh é’l%}t&‘j BR’R@IIQ Qras g(}ft%@bﬁg’r @pg%bef efWBhEndn0 Muddstutie, |

rorm phy " perfornmed using mm si lica gel
Eﬂ\giamm;ewalsﬂmd withde s Yaihosdpein apideandipanted hyliquid scintillation.

ggr omat o %r‘%g? (é% cgcsg_g dd&tr'ﬁgtg%\@ Oiﬁ é)oahe?nrg?lgc?gfgShPlate Sterile

B%@Ml%ﬁla‘(@sr@eﬂkﬁmlﬂlﬁfmﬁe 301Bhdeé,0]369101at1\m§$ﬂ{ma$ assays were
conveni ence and to 5 maxim ze yield Concent, at
thenl mlef@mpﬁde@ﬁhsé -Ratahwith same éssﬁbﬁ‘él?cﬁtl%‘?lsdﬁ&gaeﬂ@'? h\%% ase

?«%ﬁ%n oPAG 184 with Sk %s Sifilstrhtel o tﬁmnﬂetdoﬁ&allﬂ oPRDKE c(BMPE‘

Sone cases protecting groups may be required
fHdepton viatePandl ambswefte Aatehwercavaybed tho¢eciimeewith ph%ﬁ@éate

kekduang Gomed BY SPD b P BT R B ok or. e e, (R e
§J Q%CMO%QZaWh%ﬁ&@ (?rm 388 5200PN ot ecti ve Groups in
ani ¢ Synthesis' John Wley & Sons 1991)

Anal yThe ﬁillowsrlggl Ep@mplsae et lthecmpléﬁfétﬂﬂlb‘?ifé% Wabw]da Rf the

reverse ase

LA TR LB PPERLGN kSl o

is?éﬁﬂﬂﬁdtsﬁ (dtg lati hfé][refh@éhc&mml the ldewwmd[mulmk sawé frofm the sample

concentration o t t h O

T B Sl - R
fhed REHE A (g(gass #\@Dmmwﬁoﬁéﬁﬂe@ﬁﬁped with a Gilson

nol ecul’ar i on 1dentification
gradlent high performance liquid chromatograph. The following solvents and

gradients were used for the analysis. Solvent A; 98% 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 ﬁlolecular 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



Exanple 1 Preparation of

3-Isopropyl -6-[5-(3-nethyl -pyridin-2-yl)-2Hf 1
wQ2®aned3azol -4-yll- j1 2 4]triazolol 4 3-a] pyriPCTHEB28@/003825

Step A Preparation of -33-

3-1sopropyl -6-trinmethylsilanyleth3nyl-f 1,2,41

triazolo(4,3-a) pyridine To a 125 nL round bottom

flask was added 3 -isopropyl-6-Bronmo-[ 1,2, 4]

NI Ak yKdrmama@e PE ot atesr{dhyartfegs toloblinmuinbmatography

equi val ent) and, 29 ni.. of-dry THF. THi s .sol ution %A‘??@ }

perfirmed uaing 207 jom Bhe g% AnGERCHigH AR e R AENPrIBE G

f _copper: | @di de ' _05°C. All

gl?rgfl}aﬁogg}?g P{i?%riwdgtgd 6’%] rI1{ g)gglpal a ?rgrtn Ir%tuﬁrlegerr SI té)ez,O 2a5nd

ford-3quedls A8t Ghsrwark rurdkr@ief® Bjtrogkn atmosphere for convenience and to

(trinmethylsilyl)acetyl ene were added. Finall 4, 1l

CROImZASIS. pCERioR A AN OO CATATE Dk Fyag Bporator

Wag’ﬁse‘ﬁf se. The reaction mxture was stirred at room

tenperature and under argon for 24 hours. The reaction

m xt uOmewdsrditwn skilll ih dresdt Wi enpgeciate that & JqFaccseses Rratecting

et hyl acetate). and the celi.te 0] '

oL ot Sl R o, K AR AR, e

We&ﬂ%ﬁg"r&ﬁi G r¥REvE! pieds wbll kabwirto thbsarsft@dinary skill
I ch s then extracted wth. (3x70 rrL‘)i et hyl WO

2001/202 6807 Mesribe §0Gresus 89k W uis /Protegtiye Oroygsdn Organic

r gani.c, ts. ' 5 dried over-nagnesium
%&ﬁi@é,@f#?’g@%%k n&dgggéng%%l)'rat ed to dryness. The '
pr odugtnanagal high peuoithired lid khwmategraphy on reverse phase with .
chr omat ogr aphy, ( Bi, ot | ash 40M si lj ca. gel,.pac .
a2ASS Fpegteme gidﬁkjcféoro&%&ébw/és MﬁSII‘écééﬁaéisg-ﬁ’Vzo MR colum.

f Vel -ifiérBsle OTcomdtnEitiot 6 ade@nrife in 0.01 %

3?%%%&(62%‘5%113@%3 Eftlicd WG Soli G HPLC TR = 5.73 min
@G6&dus faGiibBeid &8 Sk ) 00%idepng3. TrapepatadoMey spectrometer

3- 1 sopropyl -6-eth | - 2:41 114 ,3-a) pyridine
Téicy 6%@%6‘8&%’{ P%’i?"ﬂaéé n@é‘?‘@&g‘é‘?{ 2.5 g (9.71
mmol ). of 3-1sopropyl - Example 1
6-trimethylsilanylethynyl-11,2, 4], tri a%

py -_ e . ld!é!" e 3:,_5_! e’th '..’eb ]1:]- 3 o2 ‘!"i’

of potassi um car bongt €41 FhiForaus hige was stirred at
room 10 tenperature ouTs. e reaction mxture

VA aativhed 3-langtop 2gg i lethynybhbAdbtriazelo(4,3

10, nmL of water, which was ex r act d with (2 xI 00 )
I€acetate. The organic extracts were conbined,
washedrgi § 55 419G olhd Bttt flask W& aitde@B-igdpréylBeBroand[1,2,4]

vat er, dried over magnesium sulfate, filt er ed,‘ ta(?d THF.
crimmdm (4, eppytidine (3yHes $4-6anpple [l gquiva ent) and 29 mL. of.dry

This solution was bubbled with argon gas for 5 minutes. 28mg (0.15 mmol) of copper
jodide, 205mg (0.3 mmol) of bis(triphenylphosphine) palladium (IT) chloride, and 4.13 -
mL (29.2 mmol, d=0.695) of (trimethylsilyl)acetylene were added. Finally, 4.1mL
(29.2 mmol, d=0.722) of diisopropylamine was added drop wise. The reaction
mixture was stirred at room temperature and under argon for 24 hours. The reaction
mixture was then filtered through celite (packed in ethyl acetate) and the celite was

washed with 150 mL of ethyl acetate. This filtrate was concentrated, and the residue

was suspended in 125 mL of water, which was then extracted with (3x70 mL) ethyl
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1.47 grams (82% of a light, brown solid. HPLC tR =
3.22 min (93%, LCM =186 15 (M+tl). Step C

woe@paradi on of PCT/IB2003/003825
3- I sopropyl- 6-(6-nmet hyl pyri-@8#n-2-yl ethynyl)- jl 2
4)1triazol o(4,3-a)pyridine To a 250 nL round bottom
flask was added 1.47 grans (7.94 mmol) of 3-
| sopropyl -6-ethynyl-[1,2,4] triazolo(4,3-a) pyridine,
aégtatf.— T@lfeloag’dﬁYdé)QtaStch cdfibimbd, B2 dfverTiERRsiuRY Sulfage, filtered,

.4 nmo

selconicasated $a dgeo THERTBILSL BFe DS perEQaY dest St g
d n@&ggggl%ogggéﬁm Qfic? o B (HIRe PearRiBY Mg 4 fditdﬂ 0%

rgon ed into the reaction mXxture for 5
diiiyl uteste / Thierofbaassliven stepxgradientwalsicls yietded @. agragBCo6%) of a

5h S. Th t . n I o
teeie &rid: ANBUCtD a prBua st s ra Bl Bl pended in
QeBX S fonSAViso@664128-8thond - [2 D Ayatifiol 4 @B -aMipyeidate)

and tiftered through cel1te that was packed wth ethyl
acet dfea 250 el wahd betigmSlagk siae dddid h5 2d0. Thimeped Fyisopropyl-

cetate... After s i.n 0, !
Bhrah e AL PRES 2L A RO . ' fgnol, and
A3 gt 6.10h@R) ©f pdesiemVeirifonato MIhixechspaaidne ohawistitted @0 room
- mL of water, then washed with 100 nL of brinpe, .dried.

tomperatvag s} benrsullparacteon Wﬁpwa%?faw@&r?éi‘éﬂtapgt%&‘d!esldue was
Pr od . rifi . ’

FERGUEL P LR d 330 g e gt
FheDorganiVVex RAE4 MR 3HTbiRET /wBRED B1DOBB2BL. of 351:8G98usioh yif brine

St S o e e e A B o B yiea
é‘}ﬁ a%srgsfz%%?fﬁa, lighCoMvrsohial! KiMa ki =3 EPmBh (93%), LC-MS =186

aration'o
B4spropyl -6-[5-(6-net hyl -pyridin-2-yl)-1Hf 1
' 1] [1 / '

: 7 [%-.Winesfo'
[3:0. SleRrBRy4 38k Bidine '

met hyl din-2-ylethynyl)-[1,2, 4].trj 1o(4,3- i

e, 16 8250 i rouih e Stk bRieddstd 4rggems (108 3t
dotfil a8t i h ARdel ]

R L LA BRI 0 R 0T st T o

IEMEBA, 208 mvg®.smspdnafdds(iriphgaylphespbine)pal ladivan (D wdoride,

SRR R T TP T
I}Hi@tlth?fpyﬁ@irﬁ!— 28boDpdsPas HibbRE ifte elic agidShixtire $oil 5§ mireites. The

tefed, and concentrated. Product was purjfied by
1ShGtiPodRiktyre ayes stipedsat 60°C for 5 hours. The reaction mixture was cooled and

concentrated to dryness. The residue was suspended in a mixture of ethyl acetate and
water (80 mL each) and filtered through celite that was packed with ethyl acetate. The
celite was washed with 100 mL of ethyl acetate. After separating the organic layer,
the filtrate was extracted with 50 mL of ethyl acetate. All the organic layers were
combined, washed with 100 mL of water, then washed with 100 mL of brine, dried--
over magnesium sulfate, filtered, and concentrated. Product was purified by flash

column chromatography (Biotage flash 40M silica gel packed cartridge) using a 0 to
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using a 5 to' 60%acetonitrile / buffer gradient
(buffer is water with 0.1%formc acid, and the

w@e®iod3dTi | e contains 0.1%formc acid as wel PQTABR0€IN03825

yielded 45 mlligrans (39%850f a |ight brown solid.

HPLC tR = 3.71nmin (98%, LC-Ms = 320 (M+l). 15 Exanpl e

2 3 Methyl 6 [5 (6 methyl-P ridin-2-yl)-2H[1 2

3Itr| azol -4-yll-11 2 4ltriazolof4,3- a dine The title
HoetRs/ cRbRITAME S A6 Slegi digditn whide gidlded 840 milligrams

anal ogous to th d bed
(38%3 odha; ora_n%e mggeﬁ@@%(sfﬁrﬁ 27 gn E@Q%D L831\1/1§ {EW%\&E)
/ !

ar
wg%&@mm@;procedures anal ogous to those
escribed in Exanple 1 %{ﬁé z
289 (71391&) 10AmL élaﬁh g Q%E}E’u 93@ IBE‘PDan: II'\iIB SegrpRyl-6-(6-
P]Smy %?n %Rﬁs{:@ﬂﬁrf}cl %ﬂzolo%@ 3YridiAd, | onss @nd of anhydrous

In this dpplication are each
DeIE| dhd m:ng@rammblbyofraefctemncﬂayhsﬂarteh eilhe émqtlp@trylxture was

Pk nght ot B SobS0h B3 B Batncit SE RO albisg m 20

b, b RaRt tanchlaE ekﬁ?&iéd WitBRRH80I Bl pethfBicethie Thp @Cgaﬁmo:extracts
experinents detailed are only.illustrative

Wrer/eea:mnlmned Iwashérbwitt 20emL 36 WaierelOsmborf Brin&s 8@%& PYf nagnesium
gbl?art?, fcl =Fﬁ??gc“i%ﬁ\9§ ﬁrtap%d er)ﬁd{lpt \gas gﬁl‘?ﬁ'&f h? Ghihomut fiep. 'HPLC

1 on ccor e 1 nvention
hSink la™ fo%b‘-’/Q Atatolditilé hbuffel gr@ﬂwemg(buffan ms?vatar@vlth 0.1% formic acid,
2004/ 026307 PCT/1B2003/ 003825

and et dostenitsile qontaing Bripfo g e gl "(11"31} Ylmf(f%l) 45 pilligrams
(440) of Bligit bown sdRANHPINE & % N1mdin {9898, NC-MS = 320 (M*1).

Example 2
3-Methyl-6-[ 5-(6-methyl-pyridin-2-y1)-2H-[1.2 3ltriazol-4-yl1]-[1.2.4]triazolo[4.3-

alpyridine

The title compound was prepared according to procedures analogous to those

described in Example 1. HPLC tg = 3.22 min, LC-MS =292 (M+1).

Example 3
6-[5-(6-Methyl-pyridin-2-y1)-2H-[1 2.3 itriazol-4-yl]-quinazoline

The title compound was prepared according to procedures analogous to those
described in Example 1. HPLC tg = 3.46 min, LC-MS =289 (M+1).

All publications, including but not limitedl to, issued patents, patent
applications, and journal articles, cited in this application are each herein
incorporated by reference in their entirety.

Although the invention has been described above with reference to the
disclosed embodiments, those skilled in the art will readily appreciate that the
specific experiments detailed are only illustrative of the invention. It should be
understood that various modifications can be made without departing from the spirit

of the invention. Accordingly, the invention is limited only by the following claims.
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1 (la) (Ib) REN/ N (R3)), , (R)s RN_R6 NO(lc)
Cy 5 (R3)5 or a pharmaceutically acceptable salt,

w@e@doegy7 t aut oner, hydrate or sol vat e t her eof PCT/IB2003/003825

wherein: R is a saturated,-3ghsaturated, or aromatic

C3-C20 nono-, bi- or polycyclic ring optionally

containing at |east one heteroatom selected fromthe

group consisting 10 of N, 0 and S, wherein R can

?195+191ﬂ?éd|1}{vé?ﬁlof1‘1‘§t her independently substituted with
east one noi ety independentl| y selected fromthe

br oupAcongostd affoofuladky by pr (Ichal o,

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

per hal o( C1- C6) al koxy, (C1- C6) al kyl , (C2- C6) al kenyl ,

(C2-C6) al kynyl, hydroxy, oxo, mercapto, (Cl- R® ¢

CG)aIkyIth|o1(C1 Co6) al koxy, (Cb- Cio)%qyl or / '

( C5- C10) het eRearyl ,_N C5- C10) aryl oxy off~J15 N

(C5 Ci 0) het er oa )%SJ(CS Cl0) ar (C1- C6) a

or' (C5-Cl o) het ejf oar ( C6) al kyl ,

(Ib)

Y ami no( C1- C6) al kyl
(C5- C )\h%r ocyclyl (G - C6) al ky \(é 6) al kyl - and

di (CR°86) al kyl ami no, cyano, nit o, carbanoyl

(C1-C6) al kyl carbonyl, WD 2004/ 026307 PCT/ | B2003/ 003825
-37 (Cl-Cp) al koxycar bonyl ,R al kyl am nocar bonyl ,
di (C1- C6) al kyl am nocar bonyl , G{O) aryl car bonyl ,
(C5-C1 o) aryl oxycarbonyl, . (d1- 06) aNkyR&ul f onyl , and
(C5-C1 o)aryl sul fonyl; /ndependent 'y

sel ected fromthe of . hydrogen,

(Ic)

or a pharmaceutically acceptable salt, prodrug, tautomer, hydrate or solvate thereof,
wherein:

R! is a saturated, unsaturated, or aromatic C3-Cz9 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
at least one moiety independently selected from the group consisting of: carbonyl,
halo, halo(C;-Cg)alkyl, perhalo(C;-Ce)alkyl, perhalo(C;-Ce)alkoxy,

(C1-Cg)alkyl, (Co-Cgalkenyl, (C2-Co)alkynyl, hydroxy, oxo, mercapto, (Cy-
Ce)alkylthio, (Ci-Cg)alkoxy, (Cs-Cio)aryl or {C5-Cyg)heteroaryl, (Cs-Clo)aryloxy or
(Cs-Cho)heteroaryloxy, (Cs-Cio)ar(Ci- -Cg)alkyl or (C5-C1o)heteroar(Cl—C6)alkyl
(Cs-Cjp)ar(Cy-Ce)alkoxy or (Cs-Cjo)heteroar(C- -Cg)alkoxy, HO- (C =0)-, ester, amido,
ether, amino, amino(C;-Ce)alkyl, (Cl-Cﬁ)alkylammo(C]-Cé)alkyl,
di(C;-Cs)alkylamino(C;-Ce)alkyl, (Cs-Cig)heterocyclyl(C;-Ce)alkyl, (Ci-Co)alkyl- and
di(C;-Cg)alkylamino, cyano, nitro, carbamoyl, (Ci-Ce)alkylcarbonyl,
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5 hal o, halo(C]-C6)al kyl, (Ci1-0C6)alkyl,
(C2-C6) al kenyl, (C2-C6)al kynyl, perhal o(Cl-C6) al kyl

w@b@apke301 C5- C10) het eroaryl, (C5-C 0) het er ocycP€T/IB2003/003825

(C3-C10) cycl oal kyl, hydroxys37{ C1- C6) al koxy,

per hal o( Cl1- C6) al koxy, phenoxy, (C5-C10)heteroaryl-0O,
(C5-C10) heterocyclic-O, (C3-d o)cycl oal kyl -0,
(Cl-Co) al kyl -S-, (Cl 06) al kyI S2-

e bitp i S BaNmSane o
a
ﬁl(mcaawlach anyln %‘P%|(8582%%wi0x¥ca?&ny?

@1@%&}?%@?@@32%)%%% @l (GO

ph i n )éléegcﬁ@éol)s inddpendepthe En,léetédﬁ"@)n th¢ goup Cenusting of: ydrogen,
a

(105, 1M oAl (Cr Coatidny, (CrCoatloymy,

%%algé(g%égéﬁlgggﬁ%&b’i ?%{@‘o%eteroar%(% Cl(i)heterocychc
Gle GRyalokikt, ﬁm@:@)(c,l Gg@ﬂl(c@yq)erhalo(cl ~Cg)alkoxy, phenoxy,

L o)l ol O (O (G- GBI L EER)

E%cé&ﬂ%}ﬂﬁ @cliO@g)mkyll\kbg )Ce)alkyl _NH-SO,-, OpN-, NC-, amino,

eterocycllc

Ch)IEy cJHBH, K qaaﬂlqytﬁaj r@s%%l&xla@@}%[ﬁ@ﬂ@%i 2ggpinog

R ALl e
Eﬁbcaamm-(@*@)l ﬂw(csmsalkﬂmd Phyn}m(Q:@isNHﬁne

@GEY&&SSE}H)& I1 r&jﬁ% ende?-@éé]a&z)?ﬁ(c Eng(g)r ,gﬂﬁgﬁ}(%)al kyl ,
4@%@"@9@@5‘9&% C'%bd @blﬁét@h}@ylﬂm 6%5 (€513 )avclodkfgE€=0)-,

and i s Select romthecgoup

CIDECSO)- nqlldfe)ﬁkyirwéﬁo)(, BNy« (F1;:Cagkyl-NH~(

G B g oo -0

= b | C=0)-, (Cs-
Qﬁg %}msoz PRI Noéoqgs@m wé? %% ; 3

ma)byma@mm@ﬁ@z@) m@s@@ﬂ H (SCR) -,
((C1l-C6)al kyl ) 2N- (SQ2) -, phenyl - NH (S02) - '
(phenyl) 2N (SQ2) -, (C1- CG) al kyl - (C=0 - phenyl (C=0O -
(C5- C&ﬂ)et’@&lﬁijlpﬁlkyﬂyl,(aﬂk@y-l ‘phenyl, heteroaryl, heterocyclic, cycloalkyl,
(C5- Clo) heterog

(atix gty 6@9)@r, ggllu%wfl 1%& @)tn.))naaléfu]a%})t\gf:&i( 9}1 atde:zsé_&s substituent
egep%de)ﬂllgg 1@&9& ﬁ@fn é@' -@Ja@q@) S—|2 C5)alkoxy, halo(C1 Cé)alkyl halo,

(@Nm)(mfkylsHm r@@:(@) Cs)aéiﬁéﬁw NH- ( c_0)
(C5- Clo) heteroaryl - NH (C=0) -

s is an integer from one to five;

and

R is selected from the group consisting of hydrogen, (C;-Ce)alkyl,
(C2-Cg)alkenyl, (Co-Cg)alkynyl, phenyl, (Cs-Cio)heteroaryl, (Cs-Cio)heterocyclic,
(Cs-Cio)cycloalkyl, (Ci-Cealkyl-(SO2)-, phenyl-(SO2)-, HaN-(SO2)-,
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(C5-Cl1 o) heterocyclic-NH (C=0) -,
(C3- Clo) cycl oal kyl - NH (C=0O) -,

w@ t@ioesyal kyl ) 2N- (C=0) -, (phenyl)2N- (C=0 -, PCT/IB2003/003825

phenyl -[ ((Cl-C6)al kyl )-N - (C38) -, (C5-C1

o) heteroaryl -[ ((Cl1-C6)al kyl )-N] - (C=0O) -,

(C5-Clo) heterocyclic-[((Cl-C6)al kyl )-N]-(C:O)-, and 10
(C3-d o)cycloal kyl -[((C1-CB)al kyl)-N] - (C=0O -; where
aleyCalaflieey(50,5) «anmn@newsozb mﬁylr—NHe@serzw yl,

LA S AR i epias TP yead cmﬁéﬁté‘n%m%iw -0y
PR %f@* L R R R o,
p(é}slf(ab)bét@d)csﬁﬂ)@()k(ﬂ—o)( ¢Gsulmﬁkmﬂlq&4my¢-ophawl(c—©§' ]
(BT RGP (R0 C?qsgéﬁ&?%&{z;a&%a@m
(@%@ S¥ Rl ki 6(9—%91 (c)gmgwéloa{n%l@m (C=0)

heterocycllc

h
((C&-Ca) MBIMGHQW fherg),N- (@@I FtOnyl-{((Ci- Cs)alkyl) -NJ-(C=0)-,

| oal kyl - O (C=0
(@ c%?%«}’} Qﬂ&@&c%l@)(ﬁéﬁ 8 -(C1- 08) al kyl -(I\IH-()C=O)-,
GHOL GO |- NH- (C=O) -,
f‘%‘“@% ot er oyl UMY [ Cagy o) aReTyL - (E9
Iy R IENEY Co0)-

é)(hgﬁqug?e?% @fkf%é&]@flil&@fﬂl ;e}te/_& benZﬁ/ yéwter(g/aryl heterocyclic,

(%log)yh lakoxy, pheactig ke of08)iabptionsally substituted with at least one
e G lec Ebroby Gy Rt o inget halo, (Ci-Colalkyl,
(Bt LEofho - GLaNE L R
(b@szsdsl (@sifeu)é¢tgmcy¢11% CC&O)jroDheIer@QN g_Caﬁt)akkyl -SO,-, formgl | NC-,
(T EH O Lo RretsRASE D)) Bk O N
mﬁeﬁya)he(téieﬁ)chb*dc—lo()%cm omelf&bﬁgpqvﬁd)) CHOQEQ)O)NH
%écésﬁqi"e B ey Yo

STl Bl B

2001 peRakyPNH- (‘BQ‘ODSPMSBNH (C20)-,

%‘%C@*b%%g‘gyg 187 g\ﬁ](b @%‘Cwﬂﬁ?eé?w FHE-SHEW or

e, TRkl NpCeLy-, Bhery 1 TRCRUPRIGHURRICLS)-ORfdrgRR! | Y
(C1-Co)alkoxy, perhalo(C;-Cgalkoxy, (Cs-Cig)cycloalkyl-O-, phenoxy,
(Cs-Cro)heterocyclic-O-, (Cs-Cjg)heteroaryl-O-, (Ci-Cg)alkyl-(C=0)-O-,
(C3-Cyg)cycloalkyl-(C=0)-0O-, phen&l-(C*—-O)—O-, (Cs-Cjp)heterocyclic-(C=0)-0O-
(Cs-Cyp)heteroaryl-(C=0)-O-, O;N-, amino, (C;-Cg)alkylamino;
((Cy-Ce)alkyl);-amino, formamidyl, (C,-Cg)alkyl-(C=0)-NH-,
(Cs-Cyp)cycloalkyl-(C=0)-NH-, phenyl-(C=0)-NH-,
(Cs-Cyo)heterocyclic-(C=0)-NH-, (Cs-Cg)heteroaryl-(C=0)-NH-,
(C1-Colalkyl-(C=0)-[((C;-Ce)alkyl)-N]-, phenyl-(C=0)-[(C;-Ce)alkyl-N]-,
(Cy1-Cealkyl-SO,NH-, (C3-Cyg)cycloalkyl-SO,NH-, phenyl-SO,NH-,

]
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further substituted with at | east one radical
i ndependently selected fromthe group consisting of

whad0a/02¢3C1 - C6) al kyl , (Cl-C6) al koxy, PCT/IB2003/003825

per fl uoro( Cl- C6) al kyl and 5-3fer f| uor o( C1- C6) al koxy,
with the proviso that R is not a naphthyl (r)r

phenyl; and with the proviso that when R is a phenyl
fused with an aromatic or non- aromatic cyclic ring of
&5 1C PRBRAIcycEORDANHL Bl (R-CohbteraeyNS@iNKE, said Nis
other" than -NH or -NCl-6al kyl. or ifR(,sa%gd, Nis -NH Bglr

- NCI - 6herkip the pheny! rr heiereprybBIOISY PhR R SYRFUIERL IS WPHPRAY
nd with. [ N I

BP0 Ui e e b aeRachenlify SRR Bk AR ouy
BRRREAS o L1Nb,AOM 1KY A CheélsploatyoperfunaéG e idelkyl gnd
selected fromO and S, then R nust be further .

puBgerofGredalkesy,2 A conpound of claim 1, wherein R

Is Ra. : ) = NN athvider thef@PpRUNd of claim
1° it dNEeeish reltRlies e Haphy b phe oo

2004/ 426 30:7pRdED (B2 608h B0 382phenyhiisad with@s mponais efmon-

' g:}og}iagp %yd%gg(!?#-gme@eg%o'ﬁ?%{ﬁng {1p £ thréd AR A8 a is other

than -NH or -NC.¢alkyl or if said N is -NH or -NCj_salkyl, then R! must be further

substituted; and

with the proviso that when R! is a phenyl fused with an aromatic or non-

i

aromatic cyclic ring of 5-7 members containing 1-3 heteroatoms independently

selected from O and S, then R! must be further substituted.

2. A compound of claim 1, wherein R'is
' R2a\
N——NR* ' N~—nN N ~——NH
/ / T\ AR
N N N
AN AN
| 4
, l T |
F X
, , Or
3. A compound of claim 1, wherein R!is

S/=N
Py /f,\N/ Py

.

or



NI I ~\V1 ~NN N N 5o0r 6. Aconpound of claim

1, wherein RLis RRa /--NNNH N N1 or 7. A
waeoospoeasad7 of claim 1, wherein RL is R2a R2a RPEI/BB2BDIN03825

NN N 10 5 ~ N-NRa N -4 WO 2004/ 026307

PCT/ 1 B2003/ 003825 -41 8. A conpound of claim1,

wherein R is RRa R2za \ NNNMN NON N-or 59 A

compound of claim1l, wherein s is one to twd; R3 is

hy dr ogefdnffouh&bf c1eh &) kidreindlds R6 i s H, (CLl-C6)al kyl ,

or (C3-C10)cycl oal ky|..

N N ‘
= /\

5. A compound of claim 1, wherein R'is

5 ’ , OT
6. A compound of claim 1, wherein R'is
N ———
/=\ R2 /'=N\ / NH '
AN \ AN
' |
9 , O

7 A compound of claim 1, wherein R!is

10 > b 2

or
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10. A pharmaceutical conposition conprising a conpound
of claiml1l and a pharnaceutically acceptable carrier.

wQa 003026387 met hod of preventing or treating a PCT/IB2003/003825

TGF-rel ated disease state irflan animal or human
conprising the step of administering a therapeutically
effective amount of a conpound of claim1l to the
ani mal or human suffering fromthe TG--rel ated
QJSeagﬁmﬁk@hﬁdoﬂ&aﬁ@l;%hmemﬂﬁdsof claim11l, wherein
said TGF-rel ated disease state is selected fromthe
group consisting of cancer, glonerulonephritis,.

di abetic nephrgpathy, hepatic fibrosis, pulnonary
fibrosis, intima\ hyperplasia and resfzenosis,

scl erodernma, an ggﬂpal scarri ng. <?
N \ ‘ | lj
YNW N N\N
|
\Ti;f \%i}f
or \ !

"~

9. A compound of claim 1, wherein s is one to two; R? is hydrogen or (C;-

Ce)alkyl; and R® is H, (Ci-Cealkyl, or (Cs-Cio)cycloalkyl.

10. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

11. 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

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,
hepatic fibrosis, pulmonary fibrosis, intimal hyperplasia and restenosis, scleroderma, .

and dermal scarring.



