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invention relates to novel bbxazole and thiazole
conmpounds, 5 including derivatives thereof, to
internmedi ates for their preparation, to pharnmaceutica
NEARPASIAL O Snb CUaBbIH: RBubAARS 2 vk Avd ORI IndTBRbWI Rl cror (reF)
H&8rrode conpounds of the “present invention are
potent inhibitors of the transform ng growh factor
("TGF") pathway. They are useful in the treatnent of

TG--0 rel ated di sea tate ' I i ncludi ng, for
exanpl e, cancer and E _ _éofﬁéﬁﬁéhﬁgﬁlo TG~ (3

act i VafiRS &b in bR khibs RImlveMXazdlel afid iitizolp cOmpbinny,
signaling cascades. Three manmali an TG--0, i sof orns

inaledibg derivatizen theteef tq Mgrmedjates fapsheir prppprationy o pharmaceutical
TG0 . d i. . i i '
momglgér?s cg)% I Og%@%glg%%g tﬁemédgcﬁﬁﬁ%rsg S@eg%kr%ghgﬁ‘ dflife

rtunor activity.

TiEef BOGR0R A Sk inhiliford HITHA Gansf@ OGO tafadtor (“TGE”)- B
inhibits netastasis. Thus there exists a need in the

adtignafing patbwpy URitky atGusefidltin thetticpinent pETGES wlaiedydisedse gates
pat hway. The present invyention, as described below,
ARG, for EXAEPIFeaacer SEAIREAICQESSHIE | NVENTI ON The

Pr esenfgpl V&F&%teg%&ggﬁiti SR featNRUAH tEASRRERDLAS @fgﬂblﬁﬂhg‘g

a core oxazole iazole ring substitutéed wt

adasdadas t TIRBE nBuhsdliah MGH B asoformssHast beeit identFiqdy(TIGHPL, -PII,
noi ety and at | east one RL noiety as set faorth herein,

aemd -BIIN). PIGIF-Perseditction Prootecieaier Reggessignwilejishlpckgde

taytoners, hydrates, .an ol thereof . .In a.

Rttt A SR O] REr L Er gl immune
URSHRSL dodliftibits Mtakielyis. TRaShYreRRiifHlndaliR e £E60r chBpounds
intan 1,2-, 1,3- or 1,4- relationship around the core
okatziahiditahe THFY sipealinigpgthvasy. Pihefpeesant ipyentionags desqibedr
ortho rel ationshi p., The present invention provides a
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SUMMARY OF THE INVENTION

The present invention provides a novel compound containing a core oxazole
or thiazole 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 oxazole or thiazole ring;
preferably, in an 1,2- or ortho relationship.

The present invention provides a compound of the formula (Ia) or (Ib):



-2- RNR4 X (la) - " N (Rs, or RX eR4 N
(Ib) rN (R3)s and all pharnaceutically acceptable
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thereof, where X, R, R3, R4;2and s are each as set
forth below, with the proviso that when R4 is a
substituted phenyl noiety, then (a) R is not

napht hyl, phenyl or anthracenyl and (b) if R is a
phenyl fused with an aromgtic or,non- aromatic cyclic
ring of 5-7 nenbers whereit ' yclic ring
optionally contains up . to tfjree t erpat ons

i ndependent |y sel ected from §§d then the fused
cyclic 10 ring of s 'S substltuted Wi th
the proviso that s NHQ and X (8) S, then R
i's not an ami no-stpstituted pyridyl or pyrim dinyl

noi ety; and with th i so that when in formul a
(la), R4 is CH3 apdgx/K/ S, R is not a 3, 4-dinethoxy
substituted pheny®dymiety. |In another enbqgi nent, the
i nvention provides a conpound of formulae (Ia)- 15
(I'b), as set forth above, mﬂth thg<prOV|so t hat when
R4 is a substituted phenyl \then (a) R is not
napht hyl , phenyl or anthraceny ‘ Rnf R is a
phenyl nniety fused with an '0f " non-aromati c
cyclic ring of 5-7 ng up to three

het er oat ons i ndepenfent |y frowﬂx 0 or S,

and all pharmaceutically acceptable salté p‘rodrufgs tautomers, hydrates, and
solvates thereof, where X, R', R?, R, and s are- each as set forth below, with the
proviso that when R* is a substituted phenyl mo1ety, then (a) R is not naphthyl
phenyl or anthracenyl and (b) if R! is a phenyl fused with an ;aro‘matlc or non-
aromatic cyclic ring of 5-7 members wherein said cyclic ring optionaliy contains up
to three heteroatoms independently selected from N, O and S, then the fuséd cyclic
ring of said R! moiety is substituted; with the proviso that when R* is NH; and X is
S, then R! is not an amino-substituted pyridyl or pyrimidinyl moiety; and

with the proviso that when in formula (Ia) R*is CH; and X is S, R' is not a
3,4-dimethoxy substituted phenyl moiety .

In another erﬁbodiment, the invention provides a compound of formulae (Ia)-
(Ib), as set forth above, with the proviso that when R*is a substituted phenyl moiety,
then (a) R' is not naphthyl, phenyl or anthracenyl and (b) if R' is a phenyl moiety
fused with an aromatic or non-aromatic cyclic ring of 5-7 members containing up to

three heteroatoms independently selected from N, O or S, then said phenyl moiety of

R! contains at least one heteroatom selected from N, O, and S.



R contains at | east one heteroatom selected from N,
0, and S. WD 2004/ 026863 PCT/1B2003/003823 -3 In
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of fornmulae (1a)- (Ib), as set forth above, with the
provi so that when R4 is a substituted phenyl noiety,
then (a) Rl is not naphthyl, phenyl or anthracenyl and
(b) if R is a phenyl noiety fused with an aromatic

or, nonimpesibariembodinend, th iycotiosppvidsarbspripewnd eff fimplac (Ta)-
u ?Ib%, s%etg&tﬁ %bQ\? ! %Jl athg gg)\)(l:s@c ﬁiﬂgﬁfe%nrﬁ"l ¥ agﬁﬁ#g%tgﬁj Pflénﬁfmnmety,

a t{eArQaPRO Wnandipﬁthyﬁtphleﬁﬁsdr Afgacubbind AR’ is a phenyl moiety
het eroatom | n anot her enbodi nent, the inventio
piesef yath ap @@Wﬁ% REMe-atogaig cyeliq fiag of J{7Hpembers §@@tam‘mg up to

s 8;%%%‘ h?f@l{%\ﬁg)m etnﬁgntgf f¥d Cﬁaﬁh%%ﬁ?\%;@ g? S R&leh ?h@fused cyclic ring

napRt byﬂtampbe]m gmup anﬂ/nr anieasy bnamﬂ)sﬁm)edl Heteﬁedatom a
phenyl _noi e 10 fused with ap aromatic or
non- ar St ‘tegrcf%hqden?rrt éﬂe grvention prowies & cew%vwgﬂablae (Ia)-
ydgrs@@fo?tﬁta%@@tv@fmhb ?ﬂﬁzﬁ’s%ﬂﬁﬁ%ﬁe)ﬁ I@”eﬂs %Cshsglt&te@ Bh&!lyl Bhoiety,
opt| onal substituted O then the use
C)Vhdm (@) Ri m‘gn@tf na@htHyh rthiesy! Qrcamﬂfaamyhand @asf Ronea phenyl mo1ety .

| Lé? ﬂao%aromf i& ;{? g%g Pmrgnlla&ffcyghc rné%{)fﬁ 3 rgémggr’s contalnlng up fo

UR§as HeRERAmPMdBpBAE sdlettdPRoMN00), orlH, oplbnally substituted by
pol ycyclic ring optionally containing at |east one

heQariben che §°€$€l§1ct>)§d10f riogn ¢fhB' gy ewieins tat gassfons, supstituted
d S (\)/\hereln R1 can optionally be further
epe J%ntly substituted with at |east one noiety

i ndepemﬂwtﬂuyaeqﬁ)e(w)g@h Jet ot dbever oup consi sting of,
but not 20 limted to, carbonyl, hal o,
hal o(Cﬁ@E@ﬁ? Ryl , perhal o(Cl-C8)al kyl , per hal o( Cl-

C6) al k?&“{ EE‘FJ @) gﬁgﬁmrate& R afEhaien @fg_o ne(ﬁo- bi- or polycyelic

(C2- Co) aI oxo nmer capt o,
Cﬁmglopybndil}mon(aﬁﬁn@t) ]ahsk (mw hetélfﬁﬁtoﬁi sx)lentgd fram the group consisting

( %“boo%‘ﬁg S?;}g’gélb/ IlRofé n Oleté%la lgl?r?lé{ ll&ygl}%ﬂy 81]1bst1tuted W1th

( Q@Tegéltgﬁlg?x%c%éi@%cgegéﬁ&&%’l?|sgl)é<lsted &em the group con51st1ng of, but not ,

( GBaiEddy Hattemyh hilolhabsatJemiyl, Hﬂ(hla@@(-:@)cs)aﬂéé,tmhab(cr

a et her, am no, ainino(Cl-C6)al kyl,
gf?a%%)?‘ & kyl ami no( CL- C6) al kyl ,

dlgs?f:@z; gljhel(g%ng)ﬂldl%squccf@c%ﬁkwl ,hydroxy, oxo, mercapto, (C;-
Ce)alkylthio, (C;-Ce)alkoxy, (C5 Clo)aryl or (C5~C10)heteroary1 (Cs-Cyp)aryloxy or
(Cs-Cyp)heteroaryloxy, (Cs-Cig)ar(C;-Ce)alkyl or (Cs-Cjg)heteroar(C;-Ce)alkyl,
(Cs-C1g)ar(Cy-Ce)alkoxy or (Cs-Cjg)heteroar(C;-Ce)alkoxy, HO-(C=0)-, ester, amido,
ether, amino, amino(C;-Cg)alkyl, (C;-Cg)alkylamino(C;-Cs)alkyl,
di(C;-Cg)alkylamino(C;-Cs)alkyl, (Cs-Cjp)heterocyclyl(C;-Ce)alkyl,

(C1-Cg)alkyl- and di(C;-Cg)alkylamino, cyano, nitro, carbamoyl,
(C1-Ce)alkylcarbonyl, (C;-Ce)alkoxycarbonyl, (C1-C6)alkylaminocarbonyl,
di(C,-Cg)alkylaminocarbonyl, (Cs-Cjg)arylcarbonyl, (Cs-Cjg)aryloxycarbonyl,



(Cl-Co6) al kyl - and di (Cl-C6) al kyl am no, cyano, nitro,
car banmoyl, (C1-C6)al kyl carbonyl,

W@ Sb4/089863 koxycar bonyl , (Cl- C6) al kyl am nocar borgT/1B28@/003823
di (C1- C6) al kyl ami nocar bonyl, {*C5-Cl o) aryl carbonyl,
(C5-C1 o)aryl oxycarbonyl, WO 2004/ 026863
PCT/ 1 B2003/ 003823 -4 (Cl1-Co)al kyl suI fonyl, and
(Co- CIOaryIsquon refe can optlonally be
{ QP FeRIopET e (o S opinland vatemblye Ry ceroortiRpily be
”%ﬂér?ﬁdég@g%ﬂﬂgqg&rtitﬁ‘te %tﬁ%%tg) 0 ti?vf)%gq 119&%919?6&1’(1?/ selected

consistin not Fimte
pdrdmﬂma(@dup Goisatiky bf, bptendstajrm(ﬂ teﬂ&)@ﬂf—@g)a,lkyl perhalo(Cl-

B St RS (b SSRGS, (PR Y Saony

5 dl T E@; %}gﬁ(rg%rg{ryn %Q%l%x;&?glﬁ%ct)iLn%fﬂ(@fl@?alkyg@lﬁbg)\é kylamino(C;-

| 0)Cwrlleylocycl yl (C | -C6)alkyl; each R3 is i ndependent | y

e 1 Nl R TR s

(C2- ©C6)al kynyl, perhal o(Cl-C6)al kyl, phenyl,
(C5- CIo)hetFroar yl, (C5- Oo)heterocycllc
( C3- d spelyR @am@qg_endp@tbf Wted(f@n@)gpmgonsmtmg of: hydrogen,

10 PERTERBRIC SRV R COMST R o biEoth RACoRIgRY!
g%f%g(g:rlg)laﬂ@ﬂ » PHefil; @)@Jokmtercﬁ@l (C5 Clo)heterocychc
PH F@ﬁz())qycéc{q{kyl IQB@FQ’@BX%I @@Fﬂkpﬁl P%@Q(@@’Fg)d@gﬂx&rﬁh@oxy,

S A L A PR G PRI IO~ oy

- @6)-dlsJeyliyl SOy Tefelllcy D0 Ty NH-S O;-, O5N-, NC , aMmirno,

15 p%%?égy)aﬁigr» (g}_%)alk ?’T&pg %@38}11 m1S1C1[(86 k%l ]2 all}glno

- CpiReiser,oamy, &ﬂ@LO) amino0,S-, (C;-Ce)alkyl-(C=0)-NH-,
-do) het er ocycl i c- (C=0) -

( G&@s@wcﬁ@DWI(C( Coalicy))- NP, PenyieyO) NH-,

( S EHNT L Callyn B R C20hy ey

pf(egLij)hHm(o&—}@)(eroph @E'sytloﬁlfefe%cy@ﬁwtkwb ) (efofesoalkyl-(C=0)-,

Cl o) het eroar

20 Eé@oéﬂﬁﬂ)e(@r@@)ﬁﬁqﬂ O DBN(C~0s (C-Coalkyl-NH-(C=0)-,

i Eoskiod i Gl Lo ATl RN o1

pr(€f-€h hdtyroafyd-NIE-(G30)-0 (&AC QYhetarddiylic-NED-(C=0)-, (C3
Cro)cyeloalkyl-NH-(C=0)- and (C;-C¢)alkyl-(C=0)-O-; preferably, R> is hydrogen
or (C-Ce)alkyl; more preferably, R® is hydrogen or methyl;

25 !
where alkyl, alkenyl, alkynyl, phenyl, heteroaryl, heterocyclic, cycloalkyl,
alkoxy, phenoxy, amino of R’ is optionally substituted by at least one substituent
independently selected from (C;-Cg)alkyl, (C,-Ce)alkoxy, halo(C;-Ce)alkyl, halo,
H,N-, Ph(CH3)1.6HN-, and (C;-Cg)alkylHN-;
30

s is an integer from one to five; preferably, one to two; more preferably, one;



where al kyl, al kenyl, al kynyl, phenyl, heteroaryl,
heterocyclic, cycloalkyl, alkoxy, phenoxy, am no of

WRB004m263p3 | onal | y substituted by at |east one PCT/IB2003/003823

10

15

20

25

30

substituent independently sefected from (Cl-C8)al kyl,
(C1- Co) al koxy, hal o(C1-C6)al kyl, halo, H2N-,

Ph(CH2) 1- 6HN-, and (Cl-C6) al kyl HN-; 30 s is an i nt eger
fromone to five; preferably, one to two; nore
preferably, one; WO 2004/ 026863 PCT/1B2003/ 003823

of . byl SORABSERLIY SRR i I b orkl P o qﬁfdﬁ%énnﬂalo
( B2o(B)@l)kdkply (C:- @Qﬂk@fﬁI@d-@wa&denylp@zr@a)aimm@&mm-cé)alkyl

(BB gL BRIyt oo B SRR Potro:
?%P%)Qlk&y,%}lﬁl&t@m@a%%?%iénoiﬁcgﬁc%mwa%mﬂ

o) het'érocyclic | oal k
( OTs-Ca)lmtdrgeycBe-O-( Ch-Co)catlkeglkyls02-(Ci-Co)alkyl-S-, (Ci-Ce)alkyl-SO,-,

(G e e i Py PRGBS RERE,

[(@116 gama Z(@ne aggkqugm% Ogt k(vg)alﬁsaZS(buﬂr\JH- amlnog 0)-,

am no(

camq@as ((@r@)S)a(k(Y@I(CfQ) auiy(qh %)alkx Cﬁf@r@&r@@z’i@ NN

PhEh ¢ 0B RaSRIGHHG Magpi oo R Al b
ggi?tcy%u(o?e@ (é%— «(336 @H@)eroaryl( @=®L Q)05¥ b)hekioglel{ckaB50),,

(5 Co)ariepISNETeEofD (@Bt R Po=BN(C=O)-,

?gn %f)dﬁﬁllet er @arﬂ ’(Kﬁ_ %W)CIN-@@ Ktlehs ™MD,

( @Eer(}jl-l(@i)llr(éﬁt)adk}ld@-yﬁ#('(b('_'_ N—Hé_C§J€Q))hqéeroaryl-NH -(C=0)-,

cyclo - =0 -, an
( G Chiatone e GO s ot Grofiblpalieds NFE Gl Ggn
(& Htlyii&@—""opb %iﬂaf%ﬁib i“?& s hﬁfr@é&r ?@1 Qe)alﬁﬁ bﬁammo more |
hydr ogen, rmeth where al kyl', al keny ‘
apkafmbly, Bﬁsdwﬁrogqexmctba}‘yf HoNst er ocycl ic, cycl oal kyl,
20 al koxy, phenoxy, am no of R4 is opti onal | y
substituted by at | east one substituent independently
sel ect efhefd ARY1 ARergyl canayrgxp rmeﬁyll Rgerohry, Cﬂete%c)yahk}ﬂycloalkyl
(C-C6)al koxy, halo C6) , halo, H2N-,
PRIKCKP) Pheppy, amio)o A)wore‘wmy suwgut@i by pileastoag yybstitient

aﬂgdegéﬁdegﬁy 9@1@&&&&8&%& é’llo’up consisting of (C;-Ce)alkyl, (C;-Ce)alkoxy,
halo(C;-Cy)alkyl, halo, HyN-, Ph(CHj,);.sHN-, (C;-Ce)alkylHN-, (Cs-C;g)heteroaryl
and (Cs-Cjg)heterocyclyl;

with the proviso that when R* is a substituted phenyl moiety, then (a) R!is
not naphthyl, phenyl or anthracenyl and (b) if Rlisa 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;

with the proviso that when R* is NH; and X is S, then R' is not an amino-

substituted pyridyl or pyrimidinyl moiety; and



with the proviso that when R4 is a substituted phenyl

nmoi ety, then (a) RL is 25 not naphthyl, phenyl or
wandohasenyl and (b) if RL is a phenyl fused we€TIBE2003/003823

aromatic or non-aromatic cyclic ring of 5-7 menbers

wherein said cyclic ring optionally contains up to

three heteroatons independently selected fromN, 0 and

S, then the fused cyclic ring of said RL noiety is

subst i ttheldre prgiise thabwhenin Bempladfa)iher (s dnsl XiHp SaRd is not a

Xl 84 ' Rl ] no- 30 substituted

p;?r?%‘%et%!rg‘?%???]‘ﬁ?%? ﬁ%ﬂ%@% and WD 2004/ 026863

PCT/ | B2002¢tR&3BAddimdnt O tHe intiertiohOR1 s0fothalk (B en(Ib)) each as

formula (la), R4 is CH3 and Xis S, RLis not a

3 set-farthabosxip substituted phenyl noiety In, another

enbodi ment of the inveation, R of fornmula (la) or

(Ib), each as set fortN above, is RZa --NR2a N--N

N--NH N M_N.& or wherg Reg is as set forth herein.
I n anot hefy enpodi ment of/the i nvention, forrul a
(la) or 1b), \each as /'
N 10 O In an®
i nventi on, formul a (
3 ey
5 ) |
where R* is as set forth herein. ‘
‘ In another embodiment of the invention, R! of formula (Ia) or (Ib), each as
set forth above, i$
X
\‘S;I
/
10
In another embodiment of the invention, R! of formula (Ta) or (Ib), each as
set forth ébove, is |
N N
) i
or
15 In another embodiment of the invention, R' of formula (Ia) or (Ib), each as

set forth above, is



set forth above, is NN or 15 In another enbodi nent
of the invention, RL of formula (la) or (lIb), each as
W@ edo4fasbh above, is WO 2004/ 026863 PCT/ | B2003PODBRA®/003823
7N NN\VI\V~MNN I c:71 or In another enbodi nent
of the invention, RL of fornula (la) or (Ib), each as
set forth above, is RRa /===\ NN--NH N\ NNI ~1 5

, orNV\/n R2a i s as sq\g forth herein. |In another
e t | >y, R of fornula (la) or
(Hb), et forth ajove, is RaR2a. \ \ R2a Z

NS T

303y L0

In another embodiment of the inveption, R! of formula (Ia) or (Ib), each as

b

set forth above, is

i

N/—=\N Ffza _N\ /N‘NH
N l AN Nw | <©\
5 5 Er RN

where R*is as set forth herein. ,

In another embodiment of the invention, R' of formula (Ia) or (Ib), each as
set forth above, is o

RZa

10

, where R?*is as set forth herein.

In another embodiment of the invention, R' of formula (Ia) or (Ib), each as

set forth above, is
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\' 1 ,$ NN=N R2a N 10 or where R2a is as set forth
herein. I n another enbodi ment of the invention, Rl of

2004/ 026863 PCT/ | B2003/ 003823% -8- Ra R2a NN\ N N N
IN, NI or where RRa is as set forth herein. Each of
Rl above can optionally be further substituted by at

| east one R2a group, as set forth herein. 5

I n* anot her embddi\ment of the invention, R of formula
(la), as set fortN above, is N -NR2aR*N, where Ra is
as set forth herei /= anot her,wmnt of the

i nvention, R of form\a (ra), ask set\,forth 10 above,
is RRa 0 In anoth i ment ‘
formula (la), as set| fort above, [i's \'!\

N\' '

or ! ,
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. ' b
Tn ahother embodiment of the invention, R of fdnnula (Ia), as sét 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 |

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

above, is



RRa /N==~ N \ | Y WD 2004/ 026863 PCT/ | B2003/ 003823
-9 I n anot her enmbodi nent of the invention, Rl of
wo cooriob@e3 1 a), as set forth above, is RRaN SPCTIB2003/003823

anot her enbodi nent of the inv&ntion, Rl of fornula

(la), as set forth 5 above, is Rea N-N N where Rea

is as set forth herein. In anot her enbodi nent of the

invention, Rl of fornula (la), qet forth above,

|- N Eoamotigr pmbediotenee! @m@nmrm off formala dok s ﬁ%rforth

Rl[iof fonnula (la), as set forth above, is N R2a _II
NN a0t her embodi ment  of . the inventi on R1 of

formula (la), as set fgFre 8 above,

s,

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

RZa

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
N

.

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

15  above,is



WO 2004/ 026863 PCT/1B2003/003823 -1U N N In another

enbodi nent of the invention, Rl of fornmula (la), asset
wo oootl2esebove, is N RzZa N 5 |In'anot her enbodP@Em20e#003823

the invention, Rl of,fornula {fa), as set forth

above, is NNNH N In another enbodi nent of the

invention, RL of forrmula (la), as set forth above, is

R2a N 10 In another enbodiment of the invention, Rl

of forrmula (la), as set ; , Is WO

2004/ 026863 PCT/ | B2003/ 'R2a N N\ where

R2a is as set forth hergjn. er enbodi ment of

the invention, R of for

above, is Ra /==

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

* above, is
RZa
5 In ‘ariother embodiment of the invqntion, R! of formula (I2), as set forth

above, is

N——NH ' .,

J

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

above, is

10

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

above, is



5 where R2a is as set forth herein. In another
enbodi nent of the invention, R of forrmula' (la), as

w@ed4fdoisbh above, is RRai FN N N~ 10 wher ePCR2B2063/003823
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as set forth herein. In anottiédr enbodi nent of the
invention, R of fornula (la), as set forth above, is
/--N R2a\ NI ,J where RRa is as.-set forth herein.
WD 2004/ 026863 PCT/ |1 B2003/.003823 -1L I n anot her

embodi ment of the inveRfyon, RL' of fornula (la), as
set forth above, is RRa\ N\ NON where R2a is as set
forth herein. 5 In anot he odi nent of the
invention, RL of fornula {la))\ as set forth above, is
R2a N /NH I n anot her enflagi ne of the invention,, W
of formula (la), as set for) 0 above, is NN

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

RZai !

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

above, is

R28 \/ —N\

3!
T3

where R*is as set forth herein.



R2a IN where R2a is as set forth herein. |In another
enbodi nent of the invention, RL of forrmula (la), as

w@ed4fdoisbh above, is R2a 15 I n anot her enbodP@EMmM20a5003823
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15

the invention, RL of formula(4a), as set forth

above, is WD 2004/026863 PCT/|B2003/003823 -13- R2a

I n anot her enbodi nent of the invention, R1 of formula
(la), as set (forth . above, i ? I n anot her

enbodi &%ﬁtmtb?f GIPROGIRGHE ﬂt?ﬂnm!moaf Rt ot termula(Jay)as sgforth
S&hoted; above, is N R2a'ln anot her enbodi nent of

t he |nvent|on Rl of formula "(1a),, as set forth
above, is SNP 10 In another erbodi nent of the
invention, Rl of formula X , as set forth above, is
<)1li. In another enbodi the invention, Rl of
formulae (la)-(1b), eacHgs B 15 forth above, is (R
2a),-5 where R2a is as set orthﬁhereln and where the
provi so | anguage does not appl ¥~ 2004/ 026863

PCT/ 1 B2003/ 003823 :

where R%is as set forth herein.

In another embodlment of the invention, R' of formula (Ia), as set forth
S . | o, .

above, is

In another embodiment of the ’invention,'R'1 gf formula (Ia), as set forth

above, is !

where R* s as set forth herein. !

Tn 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



W@ eloeoeadd from t he group consi sting of:

-7

10

15

t

-14 I n anot her enbodi nent of the invention, Rl'of
formul ae(la)-(1b), each as set forth above, is

vIiIl~Q@N®@N MO MO MOBI | Fand G and where
the 5 proviso | anguage does not apply. In another
enbodi nent of the invention, R of f.ornul ae of
(la)-(1b), each as set forth above, is selected from
t he group consisting of: N NON O\
N\ | and and where g2 vi slo l.anfluage 10 does not
apply. In another enbodi ¥ention, Rl of
formul ae of (la)-(1b), rth above, is
selected fromthe group consisting of: WO 2004/026863

PCT/ | BEDARARDIBB3dimeh? oFA8 ilf2atioR 10 dY thmNa (Ia), as set foFth

above, is .

R23/|1
X

/N;;'*f'

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

above, is
N

>\_I|_R2a
SN

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

i

AN

0] — Q"
e ,5;

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

3

above, is

above, is

In another embodiment of the invention, R' of formulae (Ia)-(Ib), each as set

forth above, is

(S

(R*®)1.5

where R*1s as set forth herein and where the proviso language does not apply.

MeO Et PZIAB20G3/003823



22 ROO OO ON and where R2a is as set forth
herein and where the proviso |anguage does not apply.
wQab@4iomsent i on al so prOV|des a gharnaceutical PCT/IB2003/003823

conposition conprising at ast one conpound of the

i nvention and a pharnaceutlcally acceptable carrier.

The invention further provides a nethod of preparation

of a conpound of the i nventi on. f i nvention stil

Y

f ur t hern preshercrasbogiment o6 thegnvantieneRt ohfgrovlae (lextlbhgach as set
' fOIII%bOrVgllgl%%gctg({l B ﬁ %ﬁg &ohﬁst? o%m mel or human

conpr i ring a
therapeutlcaM¢ eff tive af@gry 0LO t Legst one
conpound of the ion to th& ani human
suffering fromt Jrel ated di seas , The

i nvention still r ovi des t he onpound
in the prepaPét|on nedlcaneﬁﬂ‘for the eyention

or, greatnent of GF-rel ated dlsqﬁip state in an

ani ha DEFINNLTI ONS  -As € ein, the
articl efers|to both theflsi ngul ar and

pl ural ‘ used

her ei n, ~ass wel | h

moi eties of other groups refef?EH to hereln (e gnd where the

5 abkRX¥)1a £ SodhRabipear or - branched saturated
hydrocar@%ﬁgz © (e. aﬁﬁgethyl et hyl '

propyl ,
| sopr opy hnothertﬂmlgdd1m¢m of t}mtm/e;nt]sn,c]bfmdﬁafoymiﬂae yf (Ia)-(Ib), each as

ert herein,. t.he rm
" SVCEP%%#(‘WG’ 1§ SS%‘@FA%TOHI CI%WB’ ‘Iiﬂnsﬁf”&%@{l c carbocyclic
ring {e.g., oyclopropyl, cyclobutyl, \cycl ntyl,

cygto cl oh y ,| Y octyl / 26863
PQ[/ | B2003/ - 16 o S ' ’
\ ' ,
N o Y i

\f

In another embodiment of the inveﬁtion, R! of formulae of (Ia)-(Ib), each as

and where the- proviso language

10 does not apply.

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



cycl ononyl, cycl opentenyl, cycl ohexenyl, bicyclo [2.2.
1 ] heptanyl, bicyclo[3.2.1]octanyl and

wheayobapd. 2. 0] nonapyl ). As used herei n, the tRCTIB2003/003823
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20

"hal ogen" or "hal 0" refers to°luoro, chloro, brono or

i odo or, fluoride, chIorlde brom de or iodide. 5 As

used herein,' the term' haI o substituted al kyl" or
"hal oal kyl " refers to an yl radical, as get forth

above, sybstituted with oneRor nDre halogen§ as set

forth 0 [ udi n@ 'ted

chl or oret hyl i €l hor gnetlhyl , '

di f I uor |, t\r\f uor met hyI \5

2,2,2-trghlor ethy , e “

" per hal oal kyl " refers ’to an al kyl radical, as set "

fortho 10 above, V\,here each hyrdrogen of the al kyl

group W\s replaced with a. "halo' ven" or "halo", a set

forth ove. As' used herein, the term"al kenyl™

refeps/ to | i near or branched hydrocarbon chain

radi cal\gc (nhing at |east two carbon atons and at

| east on@ doub) e bond. Exanples include, but are not

limted yl, ,1- pr openyl 2-propenyl (allyl), ’

I so, 15 pr rope but e a ,

2° IBjutenyl As usedwﬁE ?in 15 % {%{O#lh"l&efrﬁlﬁ}nwdq%rhglfeeﬁw proviso

t fingudde®as nélapplyanched hydr ocar bon. chain radi cal

havi'ng at easF one triple bond including, but not

I | m t eah@ onVe@tIW r‘r‘}f’ro prqyr%ywhamwﬁeutw% PAIPOSifign (gepgrising at

a%ﬁ(o )((:5{1:]1 r% a§n ﬁ{;]\%ﬁfq& and aallfﬂga%a% %‘El%lfm%mﬁl?wmer

tO an Ehkﬂveﬁt&frbﬂlm&ﬁprgﬁﬂepa meflivd afpedparation@f awpmpsund of the

al so equivalently defined herein as (C=0). As used

hEVENHON. t he ter m "phenyl -[(al kyl')-N - (C=O - " refers

toaN hSPS e B0IdEe, BRIS] dThrdvRRif o6 Md-A

phenyl Tﬁlquvgl ?iﬁ f %1 used %ereer n, rrre terér)n araynga]

r @GF-=ldtal discaas sta'atm an raammact at hmumhcmpmﬁng the step of ‘
administering a therapeutically effectlve 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 provides 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.
DEFINITIONS

As used herein, the article “a” or “an” refers to both the singular and plural
form of the object to which it refers.

As used herein, the term "alkyl,” as well as the alkyl moieties of other groups
referred to herein (e.g., alkoxy) refers to a linear or branched saturated hydrocarbon
(e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, secondary-butyl, tertiary-
butyl).

As used herein, the term "cycloalkyl” refers to a mono or bicyclic carbocyclic

ring (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,



exanpl e, phenyl, naphthyl, tetrahydronaphthyl, and
i ndanyl. As used herein, the term"heteroaryl" refers

W0 oooaf2@sdmat i ¢ group contai ning at | east onePCT/IB2003/003823
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het er oat om sel ected from 0, S!'&and N. For exanpl e,
heteroaryl groups include, but are not Iimted to,
pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, thienyl,
WD 2004/ 026863 PCT/ | B2003/ 003823 17 fur yl,

[ mydammyyIcyclpyemtmyj/Icyclohwnylybwy@lo[@ 2. 1]]1¢1ﬁam,azol yl,

L VRS Ef%?a}wf HESleg7 2 0Fisteiadbi yi 11 azol ¥
(e.g., A;Is WBe@herbin, #2a5M | "halogt%nﬂmt ‘Fuaﬁ;’%ﬁéks)to RSRHLRRY, ¥lomo or

(e.g., 1,2, 3- oxadi azol hi adi azolyl (e.g.,
1 1@1040rtﬂm|oad¢ @hl@hylb)bromldemnqdlde i soqui nol yl ,

o AR e R by SRRl e B B 6 st o o

Ol ww ak 86t fofB abeiR, BRAtutedWith Ghe BOMYENdRNY 0 WE forth
contalnlng at | east one heteroatom sel ected from'N

0 ab@_m 11@111@@ ﬂ?ﬁt v lippitegde mymethyl @%@Qmem lﬂ}@romﬁh}’l
ard§ dﬂ)? «L:tgmhﬁfﬂ.\otrgmethglz g}nli gi 2@/ rich o%é(} ydr of uranyl,

rro Y piperi

pl per azisnyskd her@k@ﬂ&l te16hh T'pdrhalbei‘lkﬁz @éfbﬂltwh alkyl radical, as set forth
pyrazol i di nyl, 't hi onor phol i nyl . tet,rahydr ot hi azi nyl

@bf“@to hRTFcaeh himdseaca Al HA alkHerpuroisireR)roed g %‘ﬁ‘woge" or
gaﬁh%ﬂ%Pﬁﬁﬂﬁmgyé oxazi nyl, oxcithiazinyl,

I'i’ny I soi ndol i nyl, qU|ncucI|d|nyI chronanyl
| sochr dwsarsgd herehg tiecemz I alényl'areters toea lindee or Eaaachﬂddrgldnfcarbon

oc C saturateq or unsaturated r yst a

?laﬁv%?aﬁfcamaw% %ﬂeas{ Bte %%ﬁw . algpst e double {md _
' AR Rls| 1ﬁjdlﬁ1de1bw are nbi iR o] gt'h@ﬂya Vbropen 1, 2-propeny1 (allyl) iso-
i m dazol j di n-4-y pyrrolidin-1-yl, pyrrolidin-2-yl,

pyropshi/k BfmﬁhSﬂSl -ptopepylpabutﬂnmk 1n®2-bupnnmbr| d| n- 2- yI

D! per agtiiisgd Bpreint et 2Bk eers P4 REGRRF B ygrocarton
1 cﬁaﬁlhacﬂzallhhdmgaateuét one kifle Mﬁ@ﬁﬁldd@h%’l bt ddt limited to, ethynyl,
1, 3-pyrazolidin-1-yl, thionorphotin-y

1.propyayt, ang byignp: a2| n-2- yl,

13-t et ANGROLIN 54 B o AN PLPL B

norphol|n y di azin-2
1, Bkbdetcarboy glaodih o IenalkeW(C =0, A1) azzﬁefs-tél ay |alkyhmibdmé.’te Broup.

20 t hi 4 th t
" &%}gx ?ﬁ)@éﬁf érgw }s;ﬁlsg&&@ﬁiaﬁaaﬁé 511%#1 %ﬁﬂam%ﬁ Qzu £
refers aatsous@@ Rerde@X ife ¢ (bl‘kggcepﬁ(?j ‘GefersIBa N -

derived from pharnaco e ani ons,
summbaKMB&emh#dnom¢oﬂM¢ﬂ@nnmwdrobron1de hydr oi odi de,

nitrate, - 0
en

P Y\'Tllk£

alkyl

As used herein, the term “aryl” refers to an aromatic radical such as, for
example, phenyl, naphthyl, tetrahydronaphthyl, and indanyl.

As used herein, the term “heteroaryl” refers to an aromatic group containing
at least one heteroatom selected from O, S and N. For example, heteroaryl groups

include, but are not limited to, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl,



sul fate, bisulfate, phosphate, acid phosphate,
acetate, lactate, citrate, acid citrate, 25 tartrate,

whdoanrdset e, succi nate, nal eate, funmarate, gl uPOEE2603/003823
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30

saccharate, benzoate, nethanesul fonate,
et hanesul fonat e, benzenesul fonate, p-tol uenesul fonate
and panoate . e.

Rt Sm&%ﬂa@aﬂ%ﬁjﬂ&%gﬁéﬁ?@ Hi b
bg‘?? ?Qthak&lg}l gf@t {Shlagg}?):/ g&%};&lg] RAPb X thadfA]e. %dqu3 on

S m such “phar nmacol 6gi ¢al |y
Sﬁlemobé,mfamtﬂamylb anxsdiszaifl (@g.,dl k&4ov<a<ﬂm:tqiy1) dhiadpaslyl (e g,

d k [
i hate AR, Bl o oRinp. Srhro R rign o
wat er %ﬁ&@ﬂér&%ﬁ@%ex%@ﬂét&@%é@%&@% a Jﬁuﬁ@dl&'uﬁsaturafed

am ne addition salts such as
NGaeiah ydogbu barirpelycrel g e9nta1am$ at Pr@sﬂ angeheteroatom selected

al.ka u er._bas .sa ts

o AR, Bu PR PR ReOh{er8 5 BRos® iihmap, but g ngidigited to,

h@ﬁ&idﬁhyl ttBt@aHpﬁfdﬂJraﬁyl hﬂﬂa@olﬁﬂﬁbﬂtﬂéfﬂtﬂﬂﬁnﬂ plperldmyl piperazinyl,
‘substit uent’ substi t ut ed” efers 't

c hswrodidiny ﬂaﬁ@plphmﬂnmmpﬂldm |tbloa@é@19ﬂlam éetlrahn@ptwyl

A T A A
| r@xaﬁhazmeyl cmﬂ@lmym dsoin&delatyl, mﬁo&bﬂ@nﬁlmﬁbmﬂﬁnis@cmmabﬁ
routlnely selected by, those skilled in the art
| PPRROCRZiRY] v@déiaﬁgﬁ oExamDlenp BBNeeYelinsatipteder nsaturated ring
Qfét&ﬁfare%ﬁah ﬁ)ftﬂ%ﬁ ol if(n}e?rﬁﬂycfr 1arP§gF%Ydazoltf@t1qhyl

yl ,,pe uor oal per uor oal’koxy,
aI111n&hyd>hd1m42k31rnyrhdaz‘bﬁldhyrﬁ-wbwrrohclm—1 yfbpmtpit(hn-z yl pyrrolidin-3-

.t hJ 0, I Y1,
b S P g DL DAL ol BPRF ¥ PGSR Y.
h%ﬁ - 9-13}1‘ OXy- oxe\'i@hﬁﬁ:ph' isoft$4z8lidine, AN -GRazoRHMET- ¥,
am'no, alKkyl- and di al y .am no, cyano nitro,

c 4 g%pyr@gqhdmai-iyy |1§ap1;r@zghd1n- 141, k@xymplmﬂmyyl 1,3- tetrahydrothlazm-Z-

aspiloRyRaranans 1 Reh S RREREe Aol R e

| itd¢ahydrbbiasia- 23, |1|3€t€traH37dfdﬁlﬁazﬁf-l yllyll|,4 oxakn-A§N ﬁﬁ‘@ a2t
that many substituents can be substitut edby addi ti onal
sopathisgiiehtls. As used herein, the term " TG -rel at ed

6 seasa e ol ey ool okt
" IPéfersrie hed-soxicagidhaddition sA#ts,uee daliseteeived fromehtemarologically
S %gcljega‘? %ﬁ amolflrs] SszilltclllJ 21? t e%y %rchl%ng%tyhr%bg)smlgz %ygg)lodlde 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 acceptable 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-



20 bi- or polycyclic ring optionally containing at
| east one heteroatont refers to, but is not limted
w0 2004088904/ 026863 PCT/ | B2003/ 003823 -19 R 2BCT/NB2DBX2M3823

[-~N/----N NOM S | I'18RRza NN N NINzZIIl R2a
~~-NHNNNN \N\ "1 1 Ra\/--\, N2aN/--
RRa R N~\ 1 .J N\ | JN\I.J R2Za N N 2a N N
NRS5I V‘D2004/026863 PCT/ | B / 0038

soluble amine addition salts such as N—met ylglucamme %meglumme) and the lower

alkanolammoniut and other base salts of pharmaceutrcally acceptable ergamc

amines.

‘As used herem the term “‘suitable substituent” “substltuent” or “substituted”

5 referstoa chemlcally and pharmaceutically acceptable functlonal group, i.e., a moiety
| that does not negate the inhibitory and/or therapeut1c activity of the 1nvent1ve
compounds. Such suitable substituents may be routrnely selected by those skllled n
the art. Illustrative examples of suitable substituents mclude but are not limited to,
carbonyl, halo, haloalkyl perfluoroalkyl, perﬂuoroalkoxy, alkyl, alkenyl alkynyl, .

10 hydroxy, oxo mercapto, alkylthio, alkoxy, aryl or heteroaryl aryloxy or
heteroaryloxy, aralkyl or heteroaralkyl aralkoxy or heteroaralkoxy, HO-(C=0)-, ester
amldo ether, amino, alkyl- and dialkylamino, cyano, nitro, carbamoyl, alkylcarbonyl
alkoxycarbonyl, alkylammocarbonyl d1a1ky1am1nocarbonyl arylcarbonyl
aryloxycarbonyl, alkylsulfonyl, arylsulfonyl anid the like. 'Those skilled in the art w111

15 appremate that many substituents can be substltuted by additional substltuents

Asused herem the term “TGF-related d1sease state” refers to any dlsease
state medlated by the production of TGF-8.
As used herein, the term “Ph” refers to phenyl
As used herein, the term “a saturated, unsaturated or aromatic C3—C20 mono-,
20  bi- or polycyclic ring optionally contalmng at least one heteroatom” refers to, but is

not limited to,



NN-NHN (I I I N NNO NOand where R is
i ndependently selected fromthe group consisting of.

w@ Sb4@8es Kyl , 5 (C2-C6)al kenyl, (C2-C6) al kynyPCT/IB2003/003823
(C3- Clo) cycl oal kyl, (C5-C 0) aﬁ?rl (C1- Co) al kyl aryl,
am no, carbonyl, carboxyl, (C2- C6) acid, (Cl-C6)ester,
(C5-d o) heteroaryl, (Co- C | o) heterocycl yl,
(Cl- Co6) al koxy, nitro, hal o, hydroxyl,

(Cl C6) al koxy(Cl- C6)ester, andtit;iﬁé groups descri bed
ereily

7J-SNRAppI i cati Nos. 10/09 10/ 094; , and
10/11 052, each of which is '
it S

i ndependent|y sel ect ed fromthe group consisting of g
hapo, (Cl1-C6)al kyl, (C2-C6)al kenyl, (C2-C6)alkynyl,

per hal o( C1- C6) al kyI phenyl, (C3-d o) cycl oal kyl ,

(C5- _Llplet eroaryl, (C5-C o)heter ocycl ic, Jornyl, NG,

(Cl- @6) ahkyl - (C=0)-,' 15 phenyl - (C=0) - J/ﬁ
H[( c=

Cl- 6 Smnols ( (CIF kyl }é
(S oS @7
(C1- 08) al kyl - (C=0) - [((Cl C6) al kyl)

phenyl - (C=0) - NH-, phenyl - (C=0) - [((Cl CG)aI [)-N] -

HON- (C=O) - NH-, (Cl- os)alkyl HN-(C—O) NH, 2
| aIkyI-HI\I-( N [ (

N(w) \N
\
f

(Cl-x I-O(C—O)N, (C1- OG)@,lkyI
((C1- ) 2- -, :
. phenyl 06) a) kyl )N -

kyl)
0.

(phenyl ) 2N
(C1- C6) al kyl - O@C-O) NH-' (& - CG)aI kyI Q(C-O) [
(C1-C6)al kyl)-N -, -ghenyl -O (C=0 -NH, 25
phenyl - O ( C=0) - [(aI " I) N -, (Cl-C6) al kyl - SO2NH-,
phenyl - S(INH— WO 200 /028863 PCT/ I 82003/ 003823

Yﬁ“ Y&s 3
= N
N y 3y

A F




-21 (C1- C6) al kyl - SQ2-, phenyl - S02-, hydroxy,
(d -C6) al koxy, perhal o(Cl-C6) al koxy, phenoxy,

w@ ao408086 kyl - (C=O -0, (Cl-C6 ester-(Cl C6) al RgT/1B2003/003823
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phenyl - (C=0) - O, H2N—(C—O)

(C1- C6) al kyl - HN-(C-O) o, ((Cl C6) al kyl ) 2N- (C=0O) - O,

phenyl - HN- (C=0) - O, and (phenyl )2N-(C=O-0O. 5

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The fol | owi ng

reaction schenes |I Fate the preparat| on of the

conpounds of the :rese t invention. npound of

X@nal ogous to
104/ 094, 717,

Unl ess

in the

refer

’ggrrmla

froma conpound of the fornula [ ’by treating Wi th
base, such as butyl l[ithium at a'

where R% is 1ndependent1y selected from the group con51st1ng of: (CI-C6)alky1
(C2 Ce)alkenyl, (C,-Ce)alkynyl, (Cs5-Cio)cycloalkyl, (C5-C10)aryl (Ci- C6)a1ky1ary1
amino, carbonyl, carboxyl, (C,-Cg)acid, (Ci-Ce)ester, (Cs-Co)heteroaryl, |
(Cs- Clo)heterocyclyl (Ci-Cg)alkoxy, nltro halo, hydroxyl, (C;- Cﬁ)alkoxy(Cl-
Ce)ester, and those groups described i 1n U. S Application Nos. 10/094 717, |
10/094,760, and ;1 0/115,952, each of Whlch 18 her,ellnx incorporated in its entirety by
refer[ence; and where alkyl, alkenyl, alkynyl, cglcl'oalk}}l, aryl, amino, acid, ester,
heteroaryl, heterocyclyl, and alkoxy of R* is ep\tiqnall}} substituted by at llea'lst ene
moiety independently selected from the group consilsting of halo, (Ci-C6)a1ky1
(Cz-C6)a1kenyl (Co-Ce)alkynyl, perhalo(C;-Ce)alkyl, phenyl, (C3-Cm)cycloa1ky1
(Cs-Cio)beteroaryl, (Cs-Cio)heterocyclic, formyl, NC-, (C;- C6)a1ky1 (C=0)-,
phenyl-(C=0)-, HO-(C=0)-, (C;-C¢)alkyl-O-(C=0)-, (C;-C¢)alkyl-NH-(C=0)-,
((C1-C6)a1ky1)2—N—(C;O)-, phenyl-NH-(C=0)-, phenyl-[((C;-C¢)alkyl)-N]-(C=0)-,
O,N-, amino, (C;-Ce)alkylamino, ((C,-Cg)alkyl);-amino, (C;-Ce)alkyl-(C=0)-NH-,
(C1-Cg)alkyl-(C=0)-[((C,-Ce)alkyl)-N]-, phenyl-(b=0)-NH-,
phenyl-(C=O)-[((C1—’Cs)alkyl)—N]—, H;N-(C=0)-NH-, (C;-C¢)alkyl-HN-(C=0)-NH-,
((C1-Ce)alkyl):N-(C=0)-NH-, (C;-Cglalkyl-HN-(C=0)-[( (Ci-Cg)alkyl)-N]-,
((C1-Cg)alkyl),N-(C=0)-[ (C;-Cg)alkyl-N]-, phenyl-HN-(C=0)-NH-,
(phenyl),N-(C=0)-NH-, phenyl-HN-(C=0)-[((C;-C¢)alkyl)-N]-,
(phenyl-),N-(C=0)-[( (C1-C¢)alkyl)-N]-, (C;-Cs)alkyl-O~(C=0)-NH-,
(Ci-Co)alkyl-O-(C=0)-[( (Ci-Co)alkyl)-N]-, phenyl-O-(C=0)-NH-,
phenyl-O-(C=0)-[(alkyl)-N]-, (C;-C¢)alkyl-SO,NH-, phenyl-SO,NH-,



tenperature of about WO 2004/ 026863 PCT/ | B2003/ 003823
22 -60C for a tine period of about 90 m nutes,

wo odosoeesa3 by t he sl ow addition of an am de of P€TYEB2003/003823
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formula 111, which is either €bmercially available or
pr epar ed accord| ng to Preparation C, as set, forth
bel ow, in a polar aprotic solvent, such as

t et rahydrofuran. The aforesaid reaction was run at.

t dapEratkyt-8Oer phemb -, 1ydexs, (G- %@mxmgerhploé@eedblkyxy,

LC ol d t b
n oy G ORIy 09 L LETHABRL CollBHEa BpRdiE P o-
| Hzt\s(as:mn@f i, ]?Cabls)lﬁlkyiﬂv‘l‘m-l(@b@ﬁO N(%ﬁcgyandylgghxcf%oﬁ
C 0 ormul a is prepared accordin 0 e
n@tquisfﬁ}s CoVQssand (hegyDaNeCERs0- 3.  F. : Corl oy, B
Journet, M: Cai, D.-W; 10 Pal ucki, M: Wi, J.;

La’rsen R. D; Rossen, K. ; Pye, P. J.; DiMchele, L.;
Dormer, P.; BRETAILED.DESCRIPTEDY. OENKIE JNVKENTIﬁN

pp. 8415- 0. ound of fornmula V

pr epar ég‘ %‘@W g E??ﬁ%%ﬁ‘g‘ 6‘% trFtS r“li*FulPrﬁpa‘”i“‘!;“’”o?f the compounds

I @8 el f2Ekeid fnberBlof. 10 !

sol vergt?s el nlcl ?Jded ac%t?@wgglﬁ%@ i grrogﬂl)ﬁ@%érgparedby methods
mendlggaisdo tuise destabedindd S Abbklcaan@aﬂ‘i(xs YD, 7TThd 0/094,760, and

f [ [ | duct

oO33507 868 FE0 4308 7o oens PRI isfieagd it Bk s Xand s
( ORI ERUDE bEHored hnd ﬁ{e BsdSdibiPthat foPBWARE HEfirdY amowt es

to about 4 hours, preferably about 30 m nutes.

conpound of the formula | & EMJ épared froma
conpound of the formula V, wherein X is oxygen, by
first treating Vwith a carboxylate salt such as 20

pot assi um acetate in a polar s;ﬁ;ent SIgh as

N, N - di net hyl f ormam de, tetrahygrofuran, or nethyl ene
chloride, preferably N, N -ding If,@iMeam de. The
af oresai d reacti on was conduRted Nt a t enperature of

about 50C to ab,e(N C, preferably at abop—tN O 1
a period fr@&fsgpout [ 10 ni nufes To adout (RO)dpur s .
preferably abou e hour. The resulting ac R

adduct was then treagfed with 25 anmoni um acet at ivl na.
pol ar protic solventTsuch as acetic acid, etha
tert-butyl alcohol, preferably acetic acid. The

af oresai d reaction was conducted at a

Ia

Scheme 1 refers to the preparation of compounds of the formula Ia.
Referring to Scheme 1, a compound of the formula IV was prepared from a
compound of the formula II by treating with a base, such as butyl lithium, at a

temperature of about



tenperature of about 80C to about 120C, preferably at
about 105C for a period fromabout 1 hour to about 4

whowns268p3 ef er abl y about 3 hours. The conpoundpPOf/1B20€3/003823
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formula la was prepared fr@ma conpound of the 30
formula V, wherein X is sulfur, by treating Vwth a

t hi oam de derivative such as thiourea in the presence
of a base, suych ,as got assi um carbonate, in _a

pr@ﬁ Cclone time 2006 86 3bet A0 Bandes; dujsxd szélesséweﬁkhtlon of an

h t
e# ﬁ%dﬁo?)f qﬁ%r}%ﬂg\hgrgé a‘l% rlelasc%lf}%)e?i Was congh %&J Sb]f% & pyepared
t acqoediag We @ré}farfdmtm asSHE f610h dblowt, id Q0Slar grefie Ecﬂbér}t such as

at about 80Cfor a period fromabout 5 hours to about
@twbmqlrgﬁlralpr &he plos¢spidalsatiionIwasyzgras a tempergture from about -78°C

SRR Bk SRERARE208E. o35 AR B R o avout 10

nﬁbﬁ@diré?&ﬁﬁ@' E’&ﬂlt'?" hbti@, | iA %bﬁ‘pr{uﬁi Eafathhiar it 1;1) canmermally
Lebl anc, V.; C.; Chan, C-C; Conlish,

Govalbhle. R Kennedey B. P.; lau, C K; Leger S.;
V\ang,

D. - Tédtgma Vﬁ]y the/ cq%progmx pr] f%ﬁwga f% 1s B{uparﬁcﬁl accorﬁmg to the

Ph@ghdds of-Dsie01.gwW.;MefdrcobRemF., Lebiley 19% JodHetOM.; Cai, D.-W_;
87-92 WO 2004/ 026863 PCT/ | 82003/ 003823 24 SCHENE 2

RPalyck, M.p Was, g Iiarsepq Ry D.pRosgen, K.; Bye4P yd.\NDiMichele, L.; Dormer,
P.; Reider, P. JI.; J. Org. Chem., Vol. 65, pp. 8415-8420 (2000).

|
[

Tﬁe ‘compound of formula V was prepared from a compound of the formula
|

IV by reaction with Br, in a polar splvent. Suitable solvents included acetic acid|,
chloroform or methylene chloride, prefeyebiy acetic acid. Tile aforesaid reaction
Waslconducted at a temperature of about 0°‘C' to about 30°C, preferably at about
22°C (room temperature) for a period from about 10 minutes to about 4 hours,

preferably about 30 minutes. e ' 1

The compound of the formula Ia was prepared from a compound of the
formula V, wherein X is oxygen, by first treating V with a carboxylate salt such as
potassium acetate in a polar solvent such as N,N’-dimethylformamide,
tetrahydrofuran, or methylene chloride, preferably N,N’-dimethylformamide. The
aforesaid reaction was conducted at a temperature of about 50°C to about 100°C,
preferably at about 60°C for a peried from about 10 minutes to about 4 hours,
preferably about one hour. The resulting acetate adduct was then treated with
ammonium acetate ih a polar protic solvent such as acetic acid, ethanol or tert-butyl
alcohol, preferably acetic acid. The aforesaid reaction was conducted at a
temperature of about 80°C to about 120°C, preferably at about 105°C for a period
from about 1 hour to about 4 hours, preferably about 3 hours.

The compound of the formula Ia was prepared from a compound of the

formula V, wherein X is sulfur, by treating V with a thioamide derivative such as

thiourea in the presence of a base, such as potassium carbonate, in a polar protic



R3>s " IX R4~ X |Ib (R3)S RL Schene 2 refers to
the preparation of conpounds of the fornmula Ib. In

w®eleoeesg3 L 5 is a hal ogen, such as brom ne BCT/IB2003/003823
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chlorine. Referring to Scheése 2, a conpound of the

formula VI1 was prepared froma conpound of the

formula VI, which is either comercially available or

can be prepared according to the procedure described “

i Aolveste pataps gRethancls etenok oft FsopapeAoLbyrafrablynethencl.  The

Wﬁfot}es]aid %9&%’&{?&%%%%%%&' %of%lrli %'atﬁrr%.t&yzlbbgfa EWFO hfbut 100°C,

the presence of Dbase, 'such -as 6b{a53|un1car.ona e, 1IN

apR@b@blyle ki snocoforedtpesivg r@ds 4BRUDN3NAburs Bbhasdat 118 hours,

or iso-propanol, preferably nmethanol. The WO o

2 poeferablygdguti@iquBR 003/ 003823 25 aforesai d reaction'

was co cted at a tenperatur.e of. about ' 50C t bout

T00c, * NIEHETSS] ot RSB AR PR 30 b 2Pt PR Sptmpounds

(1 gh leﬁmll@ \ﬁ*@t&bﬁrd_ﬁgh@ufn‘éthoﬂﬁ efesdrafellyin @B auUbrafird Qhasthier, J. Y.;
i sko, assi

J.: k, A J.; Mellinger, M; Filan, J.
Leblape.oh; Black, ©; §han, C.¢-; Aromljsh, %YgA-i; Gieadan, Rodigennedey, B. P.;
1 -A524) ¢ ; c | ofi-1 he f VL] L 2] .
T
f Qaparl,® Wickly, P Médngt Eqaturdni Piakit,IP. Biséreon@dbaben. Lett. 1996,

isych as lithium bis(trinethylsilyl)amde, in a polar f

s81 ¥EAD such as N, N - di net hyl f or mam de,
tetrahydrofuran or diethyl ether, preferably

N, N -di net hyl f ormam de. The aforesaid reaction was
conducted at a tenperature of about -90C to about
-50C, preferably at 10 about -78C for a period from
about 30 m nutes to about 2 hours, preferably about 1
hour. The resulting solution was then treated with a
source of brom ne, such as Nr bronosucci nam de, at a
tenperature of about -90C to about -50C, preferably at
about -78C for a period fromabout 30 minutes to about
2 hours, preferably about 1



hour. 15 A conpound of the formula Ib may be prepared
froma conpound of the fornmula VIII by treatnent with

w@z200302363ind of the forrmula I X, wherein Y is' RCHTB2003/003823

10

brom de, in the presence of24a pal |l adium (0) catal yst,
such as tetrakis(triphenyl phosphine)palladiun(0), in
a pol ar aprotic solvent, such as, tetrahydrofuran.
The aforesaid reaction was conducted at a tenperature
of about 20 50C to about 10d&;ﬂﬁgﬂgé%ably at about 70C
for a period from about15 hqurs to gut 18 hours,
preferably about 12 hour 2004/,02636
PCT/ | B2003/ 003823 26 SCH NE3HVI O+NC RL SO O
(RB)SXI R4 N (Rs RiOa Scheme 3 refers to the
preparation of conpounds qf the fornula la. Referring
to Scheme 3, a conpound off the formula X was prepared
froma 5 conpound of the flor mul a VI, which is either
conmerci ally avail abl e or ycan be prepared accor di ng
to the procedure.described in Preparation A as set

forth below, by firg t/ea nt with
4-met hyl - benzenesul fi ni K aciyd and an\ﬂﬂcﬂ such as 10-
canphorsul fonic acid, i de. The aforesaid

reacti on was conducted at a tenperature of about 50C

to about 100C, preferably [at about" 75C'for a peri od

L
1 N
AN v
07 Nt |

v _N_

A
l | >—(R3)s> IX

NS

) ’R4

Scheme 2 refers to the preparation of compounds of the formula Ib. In Scheme 2, L
is a halogen, such as bromine or chlorine. Referring to Scheme 2, a compound of
the formula VII was prepared from a compound of the formula VI, which is either
commercially available or can be prepared according to the procedure described in
Preparation A, as set forth below, by treatment with 1-isocyanomethanesulfonyl-4-
methyl-benzene in the presence of base, such as potassium carbonate, in a polar

protic solvent such as methanol, ethanol, or iso-propanol, preferably methanol. The



WO 2004/ 026863 PCT/ |1 B2003/ 003823 27 from about 1 hour
to about 7 hours, preferably about 4 hours. The

w0 e@uloedsnyy product was then treated with a dePQUIBEN0INY3823

agent, such as phosphorous2dxychloride in a polar
aprotic solvent such as tetrahydrofuran, chloroformor
nmet hyl ene chl oride, preferably tetrahydrofuran. The

af gresai d reacti on, was conducted at a tenperature 5 of
aBéuesaplreastion yigs condictesk af  tanmeyatare efhahout 50%€ to about 100°C,

£

' "o f [ f b 24
hatreably 4BBRE Botiiete et Brmiorg ! i Baiohics ppeterably
CaBp@URoRE. (BhRof 0f Kilsik, 142 TTBYeIRBed RPAFBA. T OMAen, A ; Olsen,
conpound of the fornula X by treatiment w th an

alMiehy deOxgt Chpa. 2H10x0P.al SXB;158R).ch is either

comercy al |y avaigl.able o e _prepared .according to.
° pr epar 4t FgpPnd.of t%ee#"“?i}%(ﬁtﬁg GV%SEE Uw, 'S PR HR v&s&gg%ggffrom a
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ofcompb@sEoef the H6Ands VIDbR FeétUureatas Ot & strbll BasBORh as lithium
protic solvent such as nethanol, ethanol or

| SelrassanslyDaprids efnal®l pokst srdviatt . supheas dfb?gﬁmﬁ@ylfgﬂnamide,
S PO, R TR AR B, Hifri

f reuetiod ot cdnduoted at @ teditu®e JTABES: -9DTETRILRE 50°@ Rk erably at -

|

2 hours. (Sisko, J.; Kassik, A J.; Mellinger, M;

Fiabewt -78°C fpr 2 paripé frompabouOB 8 erinuted & Moup2 hours, @eferably about 1

%g{f‘h f oeor%iﬂ_grslg ﬁé%gi% I%vsa2 I%I?Kin t?eg?e%it%a(gkl?ﬁe %’Eﬂ(%ﬁ%l{ikw(cﬁ as Nr
( BRorBodubcihdmiddl atRe teﬂn‘%r&@hfé qu%@‘}é@’@ﬁﬁgoout -50°C, preferably at
PCT/ 1 B2003/ 003823 S

about -78°C for a period from about 30 minutes to about 2 hours, preferably about 1

hour.

formula VIII by treatment with alcqmpound of the formula IX, wherein Y is z'inc

bromide, in the presence of a palladium (O)l catalyst, such as

tetrakis(triphenylphosphine)palladium(0), in a polar aprotic solvent, such as
tetrahydrofuran. The aforesaid reaction was conducted at a temperature of about
50°C to about 100°C, preferably at about 70°C for a period from about 5 i’lOllI‘S to
about 18 hours, preferably about 12 hours.

A compound of the formula Ib may be prepared from a compound of the



28 Schene 4 refers to the preparati on of conpounds of
the formula I b. Referring to Schene 4, a conpound of,
wo b@4psedl a Xl 11 was prepared from conpound PET/IBRE03/003823
formula XI1, which is eithé& comercially available or

prepared according to Preparation B, as set forth
bel ow, by reaction with an heteroaryl 5 chloride of
the formula R1-C, in the presence of a catal yst such
as palladiumll acetate, a G EEM Elfth as pot assi um
tert-butoxide, and AI\/PI—I!QS(r) I_(l. 2y
di cycl ohexyl phosphi no- 2" - di.net hyI ani no) bi phenyl ,
commercially available fr im'St r em Cheni cal S,
Newburyport, MA) in a pola® aprotic sol vent such as
tetrahydrofuran. The aforesaid reaction was run' at a
tenperature from.about 50C to: 10 about 100C, ’
preferably about 75C, for @ period fromabout 6 hours
"to about 24 hours, prefeftably about 1,8 hours. The '
conpound of forrmula XV, S prepared froma conpound
of the fornmula Xl accor¥ing to the procedure
described in Scheme 1 for the preparation of a
conpound of the formula IV froma conpound of the
formula I'll1. 15 The conpoun _of forrrula I b was
prepared from a conpound+n® the formuld XV according
to the procedure desdfidagd in Scheme X for the
preparation of a conpou of the formula la froma
conpound of the formula V.°% ternatively, conpounds
of, the invention can be prepar®g from conpounds of
formula X'V accor di ng to net described in the
literature (Gauthier, J. Y,, Lebl anc, Y.; Bl ack,
C.; Chan, C -C; Cromlsh, W A ordon, R ;
Kennedey, B. P.; Lau, C. K. ; Leger, S.; Wang, Z.;
Ethier, D.; Guay, J.; Mancini, J.; R endeau, D.;
Tagari, P.; Vickers, P.; ngi E.; Xu, L.; Prasit, P.
Bi oorg. Med. Chem Lett. 1996 7/-92)., SCHEME 5 O
~N~H O POQQOPh)2 (Rs )s ,4 ~ 3 |

—R%)s XTI,

Ia
Scheme 3 refers to the preparation of compounds of the formula Ia.
Referring to Scheme 3, a compound of the formula X was prepared from a
5 compound of the formula VI, which is either commercially available or can be
prepared according to the procedure described in Preparation A, as set forth below,
by first treatment with 4-methyl-benzenesulfinic acid and an acid, such as 10-
camphorsulfonic acid, in formamide. The aforesaid reaction was conducted at a

temperature of about 50°C to about 100°C, preferably at about 75°C for a period
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i nternedi ates useful in thé&7preparation of conpounds’
of the formula la in Schenme 1. Referring to Schene 5,
conpounds of the fornul a XV vvere prepared from

al dehydes_of the forpnula irst treatment wt

afigraihoat 4 mPHeto %mew agu@a %rﬁferabrbé abquy 4o aThesr@ﬁ%m product
S Sy |

aclah P LY Bl (OAAEAN, BEE o2 sRosit RN B ehloride in o
apelaataprotﬂi helvens slith ag tetemyﬂrocﬁnram lilarodorins or eethy@dnd ohloride,

B BB o 0B L Bl
agk dodlltRPENY! abbit $6oc Eﬁ]?fefa% A flolif Q%“é Mentrt@f%g&laﬂﬂe) for a
or ro

m xture was mai ntai né perlod
n‘patw(b(bﬁommbabmit hourStolabduhilihaurs, prefeebhdbpubdOhidurd

hour and then c ambi ent tenperature overni |
A conp ﬁ@nmuqdh%tl 515 fhinga o %%ﬁ @é@&?@dﬁP%%carnpg nd of the
o QI tBSmeb eI %nxéfd%dé &GC O ritfuta 38, wlnch is either

yridi ne al dehyde of the formila Xl 1 t“#é‘ presenc
fcomrrm:m:dly aswaclhblaor pm&}abespmpaneé rabedltdutrlg)to Pegparation Encals aet forth

| vent, ui tabl e s ents include .eth
F BelbFo o TptReE S0p (R Rurh &S eplRsit YR, ghyt polar proti
”kéﬂ%ﬁtes&h 49 ANy Sihehdlr &N @nﬂopmr ﬁfé‘féra@‘}efréﬂﬁnol The
The aforesaid reaction was run at a tenperature from. "
alafﬂmsa@t:;etactlcabwas capdciedpatef @naigtayurablfwtbomzﬁl)%@tmam 100°C,
er at ur e% about 30 nut es

Qut 7@%%]: ajlgelfr?pd rTLout lthlrgl]ﬁ) gf)o%ﬁehours preferably
I &6 tt2' H&]ﬁsr Z ?]Ql” ASHUIAC 7 “‘@&elh a‘ﬁdJ W, t&llé}Péxo Olsen,
roc

suc loric acid for erlo rom abou
reru%eé @Ig @hcmt2®0h65u]§l6fir5é#)er ably 20 about 1 hour.
Alternatively the compound of fornmula VI is prepared
according to the nethods of Davies, |. W; Marcoux,
J.-F.; Corley, E. G; JourqeefgMyt 4 Cai, D.-W;

Pal ucki , M; Wi, J.; Larsen, R D.; Rossen, K. ; Pye,
P. J. DiMcheIe ; Dormer, P.; Reider, P. X

Og. Chem pp. 8415-8420 (2000) ._N
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25 SCHEME 6 0 POQ(OPh)2 0 O VI s ~N\ ~N NHPh R1 Hs ~N
(R)s (R),, (R)s I R XI XVI Xl Schenme 6 refers

WO eoottloze8ps epar at i on of conpounds of the formul BCXIB2093/003823
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which are internediates ugeful in the preparation of
conmpounds of the formula I b in WO 2004/ 026863

PCT/ 1 B2003/ 003823 -i U Schene 4. Referring to Schene

6, conpounds of the fornula XVI were prepared from

pyri di Sehemne dehgltes tofthe Huepasatinn af Xompoesdsiofgtheofarmela Ib.

DHRSS I SauIRRE g’ PopRAPE S e RmdOSBLIRA BiebeRa fom

t h@mp@l!h{ﬂlbﬁthw forthuld X RaieAds thhér%nﬁrﬁélﬁlﬁﬂl? ahilable 0@ prepared
prepared froma conpound of the formula XVI according

t 8cqordingrigcRignwation orasedt forthsedlewe by eaption with an heferoaryl

I f
BRSBTS AL LOUSH o'
cacquanch dfasd,osumhl as Pothssius prepaoeide, atand;r AMPRHOS®!t Rge., 2-

g%gchyglgge%aph%asﬁugg@mm Iﬁdllwl\{%;ﬁ%qﬁglﬂ)b@{;{ ; q%ror{rrlle?gﬁlall}j ava11able

L%ro%? rStreBr C%emlc%q’ss Sl%wbdr potEy I’?/IA)Pm ole fd?l%l lvent such as
P .o

65etrabpdroﬁit315 ”BHéZﬁ)fofeEﬁhﬁG}:acﬂSﬂvENEJﬂ at ﬁeﬁ@eﬂdtur&llﬁ‘ohh aH‘dut 50°C to

XVII1T OR by
about 100°C, preferably about 75°C, for a per1od from about 6 hours to about 24

}

pours preferably about 18 hours.
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Vo

The ' compound of formula XIV,K was prepared from a compound of the

formula XIII accordlng to the procedure descrlbed in Scheme 1 for the preparatlon

ofa compound of the formula IV from a compound of the formula 1. '

The compound of formula Ib was prepared from'a compound of the formula

i

XIV according to the procedure described in Scheme 1 for the preparation of a

compound of the formula Ia from a compound of the formula V. ‘

|
[

Alternatively, compounds of the invention can be prepared from compounds
of formula XIV according to methods described in the literature (déuthier, 1. Y,
Leblanc, Y.; Black, C.; Chan, C.-C.; Cromlish, W. A.; Gordon, R, Kennedey, B. P.;
Lau, C. K.; Léger, $.; Wang, Z.; Ethier, D.; Guay, J.; Mancini, J.; Riendeau, D.;
Tagari, P.; Vickers, P.; Wong, E.; Xu, L.; Prasit, P. Bioorg. Med. Chem. Lett. 1996,
6, 87-92). ‘

SCHEME 5

N
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V1 XV v
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where Rl is Rea /N -NH N R8ferring to Schene 7,
conpounds of the fornmula VI were prepared from 5,
conpounds of the formula XVIII, which are either’

commercially avail able or can be prepared accordin )
t o t heSghemeetinfers de s pispatation pf epapeitids of the fpsmyle IV, which
fort.h be che 7 the. conpag I -
ngdpgﬁﬁF§M&?ﬁgﬁ@f ﬁﬁq%¥§“g%§§rgnﬁgm%% %fgg%Pﬁggﬁllaln

d@c%ﬁfﬂebﬁd Reﬂen@ﬁ@ @cﬁSShelme 8, cé’mpcﬁmd’élrcbﬁ tlﬁa fo?ﬁEBAKWTW% Prepared
H 10 XV|| XVI Preparati on

r@@l@raédeﬂl&d‘tsﬁé ﬂm Epaula Ybhy 6rst ér@ﬁtw@ﬁ Withen a@%@atf%%rﬁwpéwch as

n I
ané 1%er n%NQ 88ﬂr g&g%ﬂ&p tgﬁﬁ%g o?l%?xﬁe ﬂfbgédréu eltllgﬂ %@cgte \/o%rogyl acetate,
)Qbﬂ 'detralﬁycﬁ@ﬁl@m;‘ pfafelﬁblya@@@pyl&cbama S‘ha lﬁhuEﬂigemazctﬁm tixture is
Preparatlon A R15is a sinple alk arou such

neqatagd to @rtelgpwwure framebppinp°fdo ,ap@gal,ogt dpelgrably about 60°C, and

@1%% 8g)ﬁvﬂ3sf tg%%’&ehr\gl{ﬁ ?ﬂ%h&oﬁ%ﬁ{nd c‘i\?\ﬁ gp %set%alr ”gﬁjea tééxﬂ:{ynﬂurg of the

Ofeaftic@Nivieuredwad Manhthiodsy dar bqa@:mbatﬂrcﬁﬂ abeaic B0 aninutes to about 3
hours, preferably about 1 hour and then cooled to amblent temperature overnight.

A compound of the formula IV was prepared from a compound of the
formula XV by reaction with a pyridine aldehyde of the formula XI in the présence
of a base, such as potassium tert-But,oxi‘de, in a polar solvent. Suitable solvents
include ethyl acetate, isopropyl acetate, or tetrahydrofuran, preferably a mixture of
tetraﬁydrofuran and isopropyl acetate. The aforesaid reétction was yun, at a
temperature from about 0°C to about 100°C, preferably about 22°C (ambient ‘
temperature), for a period from abiou't 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. '

Alternatively the compound of formula VI is 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).

SCHEME 6
0 PO(OPh), 0 o
N N R1/”\H VI
O G S (e RO s
s P —— s U = _— z R1
XI XV1 ). 4111

Scheme 6 refers to the preparation of compounds of the formula XIII, which

are intermediates useful in the preparation of compounds of the formula Ib in



Sui tabl e condi tions include netal - hal ogen exchange
with butyl lithiumin a solvent such as
wo edonabogds of uran at a tenperature of about 0C, PEDIB2a03/003823
period of tine of about 20 30°%hi nutes, followed by the
addi tion of ethylchloroformate at a tenperature of
about 0C, followed by a period of tinme of about 2.4
hours at about. 50C. The conpound of the formula VI was
pPERIRGd- quf?ﬁnagée r%‘ﬁbfem%l 6o eorppunds Gf thg foreva KVMeﬁe grepared
t ‘ﬁ%nrc'%frﬁ)dlﬂé % es folF Rt fo%ﬁlacﬁﬁp&%pcﬂgg ko ﬁ%r é\/ Jlésl:nbed in
a reduci ng ‘agent I"e re
a@ehﬁme 5 Mtheiprebaﬁahomnf b esmipoytohdi crfehe MBnﬁﬁMWGﬂﬁﬁﬁﬁompound of
P B2003/.003823 32 sodi um bor ohydride, 1ithium
HEWeR{ldr i de, and borane in t et rahydr of ur an.
5 SU' tablae c&ﬂb&ﬁﬁ 8t 'tHéCfoE‘ﬁﬁla”R'ﬂlTaﬁé%l %re %ﬂ%@rﬁ%m a gompound of the

t et rahydrof uran, diethyl ether, i oxane.
afamaga Xy Traseartingrtowhs progadiae dascn*émbem Sthanee § rfonthalyoeparation

0C.t o about 0 abl y about .6 for a r'i od
¢ PR PaBBttos i Bl TN SR e Bh e oot Ao
about  AGteMafytSSthe B&ﬁlp'bﬁﬁ&'&'fﬁﬁnﬂﬁlmf ¥s e@@x‘éﬁ' ac\%@@mg to the
then oxidized to the "correspondi ng al dehyde of th

f grotheida ofiDayyest i[eWt i Mgromm,hJ an GQﬂQﬁ,zE r@y, dganet, M:u@al

a y olln i de/ T AP
10 ool MR DR ookl F of PRl 1.5 Dormer,
o®gIRdideg1.Q;iJ M chblt &‘QI 84115V&4E(JS(20@XD the

aforesai d reaction include ch oroforn1

tetrahydrofuran, or dichl or cReHBEME.7 The 10 af or esai d
reacti on was conducted at a tenperature from about
-78C to about 22C i&g atinme fromabout 15 minutes to
about 3 hours, pre bly about 1 hour. PREPARATION B
OOHO NNEN JN lrr, H(R3)s~/ (R3)S XI XIX
"XIl 15 Preparatio efers to the PXEMHr ati on of
conmpounds of the fo a XLIQR whi ch.are internedi ates
useful in the preparationlof conpounds of the formul a
Ib in Scheme 4. Referring'to Preparation B, a
compound of formula XI X was prepared

N--NH
]
N

VI

(Ia)-(Ib)



froma conpound of the fornmula Xl by reaction wth
nmet hyl magnesi um brom de in 20 a pol ar solvent such as

wa@20mneasse of tetrahydrofuran and tol uene. ThePCT/IB2003/003823
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aforesaid reaction was ruglat a tenperature from
about -78C to about OC, preferably about - 60C, for a
period fromabout 10 m nutes to about 1 hour,

preferap apout 40 . m nutes, followed, by eri od of
about %@L%{H‘“ﬁgf%{ﬁrséf’ the RreRAsEHOR ercém{i’Pu‘é‘ﬂfonttﬁ@ ulafiggnd Tb
ceyRpupY;sof fornmula XI1 was prepared froma conpound
of the 25 fornmula Xl X by treating wi th an oxidi zi ng
agent, such as N-methyl noRBholine N- oxi de/ TPAP,
Dess-Martin reagent, PCC of oxalyl chloride-DVSO,
preferably oxalyl chloriyd€=PMSO Suitable solvents
for the aforesaid reacti@n ingclude chloroform
tetrahydrof uran, or di chPqrer@thane. The aforesaid
reacti on was conducted at i 004/ 026863

PCT/ 1 B2003/ 003823 33 tenpgratuce~from about -78C to
about 22C for a tinme from abeyt mnutes to about 3
hours, preferably about 1 hour. PREPARATION C O O O
RRe@Rring RLSdBehirl 7, boreabbundX¥F te fpnbla MIlwéze BrepRatdtdnen C

refers to the preparation of conpounds of the fornula
| FPmpovs of thrlermilecs Vidhvdrasara sihaiconmnarpislly available or can be

i . of : . la. la,i
2SR e PO okl L o

as met [ gthente etheyompotiedsda khd @b nay Be pspasdd fdin Compound VI
conpounds of t ??sg?rrmla XX were prepared froma 1

cé?ﬁ%‘illﬁﬂ Qyprop '

SyembedyaySehemegah, 2n 3 @i 8- pr epar ed
according to a procedurmgﬁﬂtﬂﬁqﬁln Preparation A
abl e,

or are commercially aval y treatment with a
base : such as lithium hydroxi &, in a polar protic O
sol ventx. Suitable solvents fiod the aforesaid reacti I

i nciRlfed nmethanet—et hanol R'andamat er.The aforesa'd ~H
reaction was conducted at a tenperature from about 0C

to ab 30C preferably abo 22C (room’ ,
terrper%;fll}re) for a tine fromux\gllgcl)ut, 15 'm nutes to,VI

about 3 hours,
Preparation A refers to the preparation of compounds of the formula 'VI,
which are intermediates useful in the preparation of compounds of the forrlnula Ib,
IV and XIII in Scheme 2, Scheme 3, Scheme 5 and Scheme 6. In Preparation A, R
is a simple alkyl group such as methyl or ethyl. Referring to Preparation A,
compounds of the formula XVIII were prepared from a compound of the formula
XVII, wherein X is a chloride or bromide, by an alkoxycarbonylation reaction.
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 XVIII with a two-step process. First the compound of formula XVIII was

treated with a reducing agent. Suitable reducing agents include lithium borohydride,



preferably about 1, hour. The conpound of the fornula
Il was prepared froma conpound of the formula XX by

WO e@a2am Wi th a suitable activating agent andP@r/1B2003/003823
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conmpound of the formula H3ZC1- N14:'- O- CH3 20 CH3

and a base. Suitable activating agents included

thionyl chloride, carbonyldiimdazole, EDCI and DCC,
preferably oxalyl chloride. Suitable bases included

t sediumy berphyrkidedithiyms alymisumohydore, apd dfosngpiny tetrahydrofuran.

t @ulet‘%lﬁé( ls%meﬂ u%?&d%?ﬁ%@anﬁ?leﬁﬁ%f Jéﬁ’élﬁ&iﬁﬁhl%&? rd?e?fi‘ﬂ.lldether, and

reaction I nc nme ene’ cnl ori

didrbhy/| Thé ARMRsER], reh@&lonahydiaf i aaempafachre fifinx hbdue 0°C to about
t hereof, preferably nmethylene chloride. The aforesaid

r 480%G, preforablycahouti65 %4 fat a actiedhfromaahont 10 mymitghsuebait] hour,

to 004/ 026863 34 PCT/ | B2003/.003823 t.30C,... .
P R s (RSt TR aPag Y AP EPEL ER fiidized to the
f o spBAtihg Gl1dRRYSof the fabfil VA 8yhautiss withehes:aliking agent, such
about 12, Fours, PREPARATI ON D Roa '\%N No-N N-NH © O
Ra©, Femethg{xmognioline SNpyxaded FBAP o D ess-Megriin srepgenth &CC or oxalyl
reparaty of v of ot I , Lch
B R I e s

c affpeydittgeadfiod @fdldeacH]d@forat) de&ﬂk@ﬁrgfu@ﬁp br dsché@bmbdahd) The -

above, where Rl is R2a ‘
aforesaid reaction was conducted at a temperature from' about -78°C to about 22°C

for a time from about 15 minutes to about 3 hours, preferably about 1 hour.

PREPARATION B
o OH o
N . N ' N
(Rg)s—}'/— h : —_— (R3)s_|5'/;\j)\ - e (RS)S_;/ .
| A i Z | e

X1 XIX | X1

Preparation B refers to the p;eparation of compounds of the formulla XII,
which are intermediates useful in the prepara;tion of compc;unds of the formula Ib in
Scheme 4. Referring to Preparation B, a compound of formula XIX was prepared
from a compound of the formula XI by reaction with methyl magnesium bromide in
a polar solvent such as a mixture of tetrahydrofuran and toluene. The aforesaid
reaction was run at a temperature from about -78°C to about 0°C, preferably about -
60°C, for a period from about 10 minutes to about 1 hour, preferably about 40
minutes, followed by a period of about 90 minutes at a temperature of about -10°C.

The compound of formula XII was prepared from a/ compound of the
formula XIX by treating with an oxidizing agent, such as N-methyl morpholine N-
oxide/TPAP, Dess-Martin reagent, PCC or oxalyl chloride-DMSO, preferably oxalyl
chloride-DMSO. Suitable solvents for the aforesaid reaction include chloroform,

tetrahydrofuran, or dichloromethane. The aforesaid reaction was conducted at a



NN -NH /~ NIn Preparation Db Ris (Cl-C6)al kyl. The
conpound of formula XVII1 was prepared 10 froma

wa@ormpoegsad of forrmula XXI by treatnent with an BCRIB2003/003823
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hal i de, such as nethyl io@Bde, in the presence of a
base such as sodium hydride, in a polar aprotic

sol vent such as N, N -di net hyl f ormam de. Conpounds of
the fornula XXl are commercially available or can be

migrepergyrenisenopeuielS Citachnut 22 Chs e die dram gheyt Biminutes to
i ' 15 PREPARATION'-E O O OR H (R3) XXi | '(R3
&P‘%‘P%(%S’QE??&@?@%/%’%S PCT/(I,BZOOS/( 0023823 .3£(3 )

Preparation E 'refers tPREPARAXERANALi on of conpounds

of the formula XI, which are_internedi ates useful in

the pleparation of conpounds pf formula (la) and

(1Db) ach as ' set forth ' a2Rgve. In Preparation E _OMe
i sRa” si AR e—arkyt—group stRh asOHnethyl—eret hyt R N
Referring to Preparation E, conpounds of the fornula |

XXI IXVgI e 5 prepared from hexeroaryl halides of; thgg
formula, XXII, wherein Xis a chloride or :brom de,
according to the procedure described ' for the

pr epar &réperatioh € orfsoutad thexpeparation of compounds di/the faymula II1,

Pr rati.on A. ..The ¢ ound of the formula Xl S .
o OBt Ak P e BT Ut preheati g bR o1 B formula Tain
asehdrlé N9 IOPleParativ® CStRefs RIsQAFIS Salle@ SEbiPeeell & mleli§] or ethyl.
preparati on of 10 conpound VI fronf conpound XVIII in
PREFArRE ito Areparaiion Ghegmprevads of kg forapieSfapleee Bigptgd from a
pr ; rat: ! . :

OB of BYBHRIE XYM NAER 1] be AOIA Echlind to g procedure
| desnibedin Ppeatippundr ek doftméroibntaiaiiabid) bghrdatndiasvith a base
in nature is capable of formng a wde variety of !
diFPere At b, i e P%Ifcg%%\reet-grﬁntﬁ%a?ﬁlxents for the
aGEHSsaiddabRsP fhcluded methanol, ethanol, and water. The aforesaid reaction

was conducted at a temperature from about 0°C to gbogt 30°C prefera?ly about

'

22°C (room temperature) for a time from about, 15 ‘minutes to. about 3 hours,
preferably about 1 hour. y

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

formula XX by reaction with a suitable activating agent and a compound of the

formula *
H cr
| H‘N:+/O\GH3
| CHa,
and a Dase. 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



15 such salts nust be pharmaceutically acceptable for
admnistration to animals and humans, it is often
waleaunadsbhe in practice to initially isolate a PONEB00BA03823
of the invention fromthe3teaction mxture as a
pharmaceutically unacceptable salt' and then sinply
convert the latter back tothe free base conpound by
treatment with an al kaline reagent, and subsequent|

c abers B0° G rpseterably ahayb22'€ ('So‘ﬁfﬁéfffﬁ%é@fq) den 3 me grom about 6 hours
af %e[ﬁtgi’?‘ﬁ?é fotg '&ﬂet%%% d;i éb%ght %‘M)urs-rhe acid addition salts

base C nvention are readily
prepared by treating tERARBARADIONDN wWith a
substantially equivalent amount of the chosen, mnera

or organic acid in an aqueous sol vent nedi rin a

sui table orgaNhNHsoIvent such as, for exanpje,
nmet hanol or hagol . Upon carefl evaporat|ﬁzfj&T;?e
h

solvent, the dg ed solid salt is obtained.

aci ds which ca wSed to prepare the
pharmaceutically aggeptable acid addition salts 8t g
t he base conpounds oR this invention are those mhlch
form non- toxi gp@ci d add| tion salts, i.e., saliwmi

contai-ni n arna ol ogi cal | y .acce lLe a
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bleadratsrsat forthsbovd, wdtees R3B nal eat e, fumarate,
gl uconat e, saccharate, benzoq&g, met hanesul f onat e and
panoate [i.e., 1,1 '

" - et hyl ene- bi s- (2- hydr oxy- QJ
2004/ 026863 PCT/I82003/003$¢
invention which is also acidi c
contains a COOH or tetrazol:
form ng base salts with vari cologically
acceptabl e cations. Although s nmust be
pharmaceutical ly acceptable for>¥adm™istration to
ani mal s and _humans is often 5 desirable in

prarangeation B,k 15 (ginqﬁ)qllésdr e campoHpb ahPTRIRIA RYILL was preparcd
' Q’I\’o%{'ycgﬁpl&gmf Rmula 888} bygf}g Hj&lgc% %ﬁ a?]k 1 halide, Isuch as methyl

pharnaceu y unaccept a ns
C aenliéd, tin tlkwpre‘saicé ef alhask such asfsedfune bydaledirco ppkau aproby solvent

tre aci djc reagent and subsequently

cSH ;fNE%SQ @@ﬂ33?3n¥% a' pharmaceutical |y acceptabl e
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XXII (R3 XXIII Rs)s

napht hoate)] salts. WO
6 A conpound of the
nature, e.qg.

i s capabl e of




salts. These salts can be prepared by conventiona
techni ques. The chem cal bases which can be used as
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base addition salts of thi3§ invention are those which
formnon-toxi c base salts with the herein described
aci di ¢ conpounds of the invention. These non-toxic
base salts 15 include salts derived from such :
phar maEwipetitionl § yelatsctopthebpreparatiorong campewerisuel the formula XI,
p sjum. calci.um ang . nesium. ete. Th ts
oS SR B0 i RROGER R EbEomiBEREs il ana
acibyli eack @FReLREE ok an Pacpaeniss B,0R 4§ b aimpleniafl Nirég such as
t he desired pharmacol ogi cally acceptabl e cations, and
t Fethyd oa gtwht Rﬁ@n’errgewrlgrgnﬂr@ﬁl%E, eopppungshof Bedprmea SKXIII were
P ' T d rRat.d: t .
Bl oy e AR e IOl ) SoE ARANEE Ky o' ifide or
sbtamhidenscoofdihd eo ahd giawednppirgadsdafd théerepdegionedf compound
met al al koxi de toget her, and then evaporati ng :

Lkal i
? ﬁ%ﬁF@WFPW@O%QﬂEViHo‘ﬁ Brgpargfiafifdss in the same manner

aS bef . . . .t . .

a5 Del 90 coh oLl 1k 310 %1 PUCHLATEN Yol AUARLART e
efiguruda E&ijilaet@dimggo dfe tweatey pocess descnibrd farthgproparation of
yi el ds. 25 | sotopically-labeled c ounds are al so
¢l 5 SRS KR riGaRtBA he toed”herein,

an "I S%tlp;ﬂia%laéemil:ﬁgﬁ‘e{c_@ébtﬁtggﬁﬂ%pErodﬁ%ﬁ%ﬁtohﬁrs@hydrates and
conpound ‘of the invention includl ng pharmaceuti cal -

sadlvates pf penmppyndied theohiyensionts also eokosuasisd dbyttbe Biventism

whi ch qne_or mor e .at.ons. are.repl aced.by an.ato avi :
an©at onyertioyll o B A SulaPRARE R, ChATR I Shing
atade LarlBeys 61 EffeRoRs Saltd Wilkevarieay ok yandDardwipehit Acifat Altkough
Exanpl es of isotopes that cant'be 1 ncorporated into ‘

c BrFoakeBUst be pivempsepEealiyrsceniehle du sdgprisitiongp animals and

o SRS s SR el 46 PG e 85 RS RLAERY e e

c idventisrefrosithé rasti(ﬂi-hli)ghiesak %@haﬂﬂi&guﬂsfa.[ﬂy uflwe%thBE, salt and then
31P, .32p, 355, 18F , , respectively. oot

i SGtRlp P@%‘fwg? Lt b ' ﬂsoﬁ%%mﬁa PP By gt with an

| ON@REd RAgerdtNBid sHRRAUIHSORBYt BR MSafad to J‘p}iiahﬂgcé“ﬁﬁ(gél%

substrate tissue distribution assays: S Tritiated
ancceptblrorvid additirGaltl dlhelaewd adiditpowsalisofithe bpsgrooinpoiiads of this
preferred t hei r. .ease of aration

d

f or. .
SR T vy i 5 G Bk B RS RO il p sybstantially

equivalent amount of the chosen mineral or organic acid in an aqueous solvent

medium or in a suitable organic solvent such as, for example, methanol or ethanol.
Upon careful evaporation of the solvent, the desir|ed solid salt is obtained.

The acids which can be used to prepare the pharmaceutically acceptable acid
addition salts of the base compounds of this invention are those which form non-
toxic acid addition salts, i.e., salts containing pharmacologically acceptable anions,
such as chloride, bromide, iodide, nitrate, sulfate or bisulfate, phosphate or acid
phosphate, acetate, lactate, citrate or acid citrate, tartrate or bitartrate, succinate,
maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate and pamoate

[i.e., 1,1'-methylene-bis-(2-hydroxy-3-naphthoate)] salts.



i sotopes such as deuterium (2H) can afford certain
t herapeutic advantages resulting from greater
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hal f-1ife or reduced dosage requirenents and, hence,

may be preferred in sone circunstances. 10

| sotopi cally | abel ed conpounds of the invention,

i ncl udi ng pharnaceutlcal salts, prodrugs thereof can

be predaf@EPHRPAAheixentionwiieh jsrlycneidig in nature, e.g., contains a

S i ( !

oS S8 O BBl s RS e kAl RO RIS P PRl

( @hgrmacacg[tdllﬁ amtﬁbie(xrmbﬁs) Alboupilshiclasaltsangobe,
ﬁstereoneglc and m xtures of such isonmers

R s YBW’&’ B SUINISUREON i, WAl End ggans, if i3 often
c qga%mﬁl prédlck o 1rﬁ’t5£ i¥6lare UHRLES of RGRALYARER, @b

the present invention can exist In several tautoneric
f weavtion rmxﬂumjasregphahmamuttbalbamacmpmlé sitrand t]amrismbly convert the

ket f. tric oner s

i34 PR BT 5 aci PP QY GRROHG YL FEpdc ragent, and
| REbied@shtiy ol tHeeres @eRIto %fphhﬁﬁaoeﬁms}tacbéwdﬂé b8 addiBion
Taut oners "exi st as m xtures of a tautoneric set in

s srlstExemplasrofsueh pharwpequticaliadoegptaliln baseaadiisivmrsalts include the |

BRSO i TR T sfm and potasium

t 3altn MEHeSe Sitsiche b@ F&@@ﬂ@:ﬁ by RaBesHidEal tddHRiqHeS SRS chemical bases
invention also includes atropi somers of the present

i FiPaFh fagrbe used pojsREBIEloPTPRINR PrembarparsBiiondly ageeptaple base
'r gg@g&liﬂé ?ﬂéstd}%ls AR EI%Q%SQB%H 41% A tfo%c%tageom#s L»{th the

| SONEers. I'nvent1on,
ddsrein Mdrlbéﬂ:aceadlc CMpdnmdls o€ thel invdniiien. framfm@ttume b@ie Qlts

medi. ¢ t for the prophylactic or therapeutic

¢ PRELRIS e free Sy Ig@@ﬁ“d’ﬂ%%%@é( acpeptabls patioRs ahiagm.,
0 hg;.i t

oA, oA AR ehh e B0 P RIPOL Bibared by
sitigatang thg cpaedpangding ndldaxcwmﬂwnéa‘ wrth amqums swiundsteccamamng

A Do B B P B s
P&diutiBz Q0SHHE3 %feré’v@% Ufder E&i@é&ﬁreﬁdlﬁ'@ aA RernBtidly, Qﬂé}mﬁhy also

or human conpri sin e step of adm nistering a

t e paypatedi hyamwn&lwv@t eligroligriplitions T e abidipseomprpands and the
¢ ‘&EB%‘&%%% @tﬁ?alk&%&é‘{o ggt%elt, %n(tl Hl%n evaporating the resulting solution to

drynéss in the same manner as before. In either case, stoichiometric quantities of
reagents are preferably employed in order to ensure completeness of reaction and
maximum product yields.

Isotopically-labeled compounds are also encompassed by the present
invention. As used herein, an “isotopically-labeled compound” refers to a
compound of the invention including pharmaceutical salts, prodrugs thereof, each as
described herein, in which one or more atoms are replaced by an atom having an
atomic mass or mass number different from the atomic mass or mass number usually
found in nature. Examples of isotopes that can be incorporated into compounds of

the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous,
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of the invention required 89 inhibit the TG 13
signaling" pathway. As woul d be understood by one of
skill in the art, a "therapeutically effective

amount” will, vary from patj;enf, tg patie dr Wsd ] 1dhe
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The present invention also includes atroplsomers of he present invention.
Atropisomers refer to compounds of the 1nvent10n that can be separated into
rotationally restricted isomers.

A compound of the invention, as described above, can be used in the
manufacture of a medicament for the prophylactic or therapeutic treatment of a
TGF-related disease state in an animal or human.

A compound of the invention is a potent inhibitor of transforming growth
factor (“TGF”)-P signaling pathway and are therefore of use in therapy.

Accordingly, the present invention provides a method of preventing or treating a
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hydr oxypropyl nethylcellul 88e); filler (e.qg.,
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For,mul at i
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agent suc
for example, mixing at least one compound of the invention with a pharmaceutically

acceptable carrier.

A pharmaceutical composition of the invention may be used in the prevention
or treatment of a TGF-related disease state, as described above, in an animal or
human. Thus, a compound of the invention may be formulated as a pharmaceutical
composition for oral, buccal, intranasal, parenteral (e.g., intravenous, intramuscular
or subcutaneous), topical, or rectal administration or in a form suitable for
administration by inhalation or insufflation.

For oral administration, the pharmaceutical composition may take the form

of, for example, a tablet or capsule prepared by conventional means with a



stabilizing and/or dispersing agent. Alternatively,
the active ingredient may be in powder formfor
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pyrogen-free 30 water, beféfe use. WO 2004/ 026863 -40-
PCT/ 1 B2003/ 003823 A conpound of the invention' my
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eXﬁﬂp| ethfT @MuBRE af hya)ro sbted bl f2d); htigif@hg Qbent (e.g.,
i nsufflator may be fornul ated contalnlng a powder m x
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baadal adm nistration to the aver age “adul t human for
t he trlgat ment, of .a TG--related djisease state is about

0.1 ng’PoPusBhalmiBisEatRy, Hsraemmosiog mayaks the farmppf plets or
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c6i968a F736%6, BV BAdR.omd Wewhich a@i%uhftrylndompwted by
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A compound of the invention may be formulated for parenteral
administration by injection, including'using conventional catheterization techniques
or infusion. Formulations for injection may be pr‘esented in unit dosage form, e.g.,
in ampules or in multi-dose containers, with an added preservative. The
compositions may take such forms as suspensions, solutions or emulsions in oily or
aqueous vehicles, and may contain a formulating agent such as a suspending,
stabilizing and/or dispersing agent. Alternatively, the active ingredient may be in
powder form for reconstitution with a suitable vehicle, e.g., sterile pyrogen-free

water, before use.



about 10 ng. Administration may be several tines
daily, for exanple 2, 3, 4 or 8 tines, giving for
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conditions referred to above in the average adult

human are preferably arranged so that each netered
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for exanpl e,
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Aﬁorﬂﬁ%ech&ih&hﬂilng atpoerdeemiR ofy &ﬂﬁptﬁhnd o tRrifvdn@iof ah@a suitable
pharmacol ogi cal |y inactive derivative of a par ent,

dPRIdGORECTNCR a8 fagtose @ﬁ&tﬁlfcés bi ot ransf ormati on,” eit her

spont a Qﬁyﬁ%ﬁ m.to

r gl easg%bﬁ eggg tgl ve dr %"“ﬁﬁ BP{h@ 1%%31}1@15 ?;0 ari %rt P%ﬁ%te%‘} Or !

dbchuba:dlmafstra)lﬁoﬁ foethe mmﬁﬁﬁalt(hhrﬂahlf& the Regitenosf ANGEhelated

h ve roups vable net abol i c conditions.
&t s an

gt gate If abotd: | we te B mgs Prefiablyaabeit & mgtocthout
am) RBITARCRULE ﬁ@lrécuerﬁgkf ¥t H&e\@/h\f&h ccﬁl@con 1i8ded, for

nder o sol vol ysi's und physi ol ogl ca |ons o]
2} letnzMnmSlpﬁrddjagr adati on. Prodr ug corrpounds of

t his | p\\él%gct)ll 3G ‘Xons for ?reelttren%nts cl)fn[ﬂe condltlons ref'erred to above in the
average adult human are preferably arranged so that each metered dose or “puff”’ of
aerosol contains about 20ug to about 10,000Lg, preferably, about 20jg to about
1000ug of a compound of the invention. The overall daily dose with an aerosol will
be within the range from about 100ug to about 100 mg, preferably, about 100ug to
about 10 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.

Aerosol combination 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 1000 mg, preferably,

about 0.01 mg to about 100 mg of a compound of this invention, more preferably
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number of functionalities pré&%ent in a precursor-type
form Prodrug forns often offer advantages of
solubility, 25 tissue conpatibility,' or delayed

rel ease in the manmalian or qlanl sm (see Bundgar d,
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am no acjd resjdue, or a polypeptide chain of two or . .
nore ( hgs invention alspwn@énpaﬁsesmgmacaw%cmqsltwég Peniaiging and
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ﬁ@ ARcEYe ]rivating aka Peﬂl@vg olsiile tafgeqyiss
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i sodenosi ne, 3-nethyl histidi ne, “norval
beheaacaitvaldnrge Prayemgreara manedions ybr d«m\amveh of thep d:cnnnbdunxie of this

O e R RSN S d Bl bR o SRR Pfrues
C HeBORR R TonpRURA BHESinv 8t H%hieh drealiitha RELENS a\ehwth vivo,

are covalently bonded to the above substituents of

c oThsaihy widerdoesolvolysin ynsier Ph)ﬁi@@@haltch@dlﬁaﬁmdefg@_r%@matlc
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I'seas .
catiplend, dzperidife bmitRHunar oﬁ&oﬂ@@s@iﬂnﬁﬂdn bRpetaquired to release
whet her al one _or, as part of phar maceut 1 ca

c cshia%féle«' dgte Wilhinishe erganiswe al%n@wamthﬁ Srmbshplolynet{applities
réslaﬁt in a precursor-type form. Prodrug forms often offer advantages of solubility,

tissue compatibility, or delayed release in the mammalian organism (see, Bundgard,
Design of Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam 1985 and Silverman, The
Organic Chemistry of Drug Design and Drug Action, pp. 352-401, Academic Press,
San Diego, Calif., 1992). Prodrugs commonly known in the art include acid
derivatives well known to practitioners of the art, such as, for example, esters
prepared by reaction of the parent acids with a suitable alcohol, or amides prepared

by reaction of the parent acid compound with an amine, or basic groups reacted to



i nvention and/or with another therapeutic agent(s).
Exanpl es of suitable therapeutic agent(s) include,
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t Iagents Gercinatreg NERSBYs). (e. Acwmm didofenac) mpmmum;dsa(e g

TRENE Rbuk B SR St Bl T
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range of about 19. 7- 600n
phenylbutazone), salicylates (e.g., asplrm) COX-2 inhibitors (e.g., celecoxib,

valdecoxib, rofecoxib and etoricoxib), analgesics and intraarticular therapies (e.g.,
corticosteroids) and hyaluronic acids (e.g., hyalgan and synvisc), anticancer agents
(e.g., endostatin and angiostatin), cytotoxic drugs (e.g., adriamycin, daunomycin,
cis-platinum, etoposide, taxol, taxotere),alkaloids (e.g., vincristine), and
antimetabolites (e.g., methotrexate), cardiovascular agents (e.g., calcium channel
blockers), lipid lowering agents (e.g., statins), fibrates, beta-blockers, Ace inhibitors,
Angiotensin-2 receptor antagonists and platelet aggregation inhibitors, CNS agents

(e.g., as antidepressants (such as sertraline)), anti-Parkinsonian drugs (e.g., deprenyl,
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measured in standard assays %?s a 1C50 ratio of
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o foryjelels fimgdernsenifaien ol meBicareel pHES T iffdag tospch well of a
Millipore 96-well multiscreen-DP 0.65 micron filtration plate #MADPNOBS50). 20

microliters of inhibitor diluted in KRB was added to appropriate wells to yield the
desired final concen’ération (10 — 0.03 micromolar). 10 microliters of a mixture of
ATP (Sigma #A-5394) and **P-ATP (Perkin Elmer #NEG/602H) diluted in KRB
was added to yield a final concentration of 0.25 micromolar ATP and 0.02
microcuries of **P-ATP per well. 10 microliters of a GST-TBRII fusion protein
(glutathione S-transferase at the N-terminal end of the cytoplasmic domain of TRRII
- 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-TBRII. Plates were mixed



of the MBP substrate. ALK-5 (TRRI) Kinase Assay
Prot ocol The ki nase assays were perfornmed with 65 nM
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pdempincftAldhd Wh§m3é#3é\8§u‘?%raf€eqf gfhk'rw i %%6 (BMP

r %c%f)t%r)t&nh Smadl as substrate. Plates were washed three times with phosphate
buffer and counted by TopCount (Packard Bio-science, Meriden, CT). (Laping,
N.J. et al. Molecular Pharmacology 62:58-64 (2002j).

The following Examples illustrate the preparation of the compounds of the
present invention. Melting points are uncorrected. NMR data are reported in parts
per million (d) and are referenced to the deuterium lock signal from the sample
solvent (deuteriochloroform unless otherwise specified). Mass Spectral data were
obtained using a Micromass ZMD APCI Mass Spectrometer equipped with a Gilson
gradient high performance liquid chromatograph. The following solvents and |

gradients were used for the analysis. Solvent A; 98% water/2% acetonirile/0.01%
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chr omat ogr aphy) conditions. R&®m or anbi ent
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Ofl’lOI'l ~aqueous reactions were run under a nltro%en atmosphere for convenience and to
2-1( 5- Benzoll 3] di oxol - 5-yl - oxazol -4-yl)-6-methyl -pyrid: ,
| @@xgp@g yieldst Lapcentrationdgt Qﬁpg@d pyassyfe means that a rotary evaporator
b%%%%d 3] di oxol e- 5- car bal dehyde (657 ng, 4.83 nmol)’
i n methanol (15 nlL) was addéd pot assi um carbonate (786.
ng, 5. @herafokdinary. sBilkiguheirt s appreciate that in some cases protecting

1- |socyanonethanesulfonyl 4- met hyl - benhzene (863 ny
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aqueous formic acid from 5% to 100% during 3.75 min period. Mass spectrometer

Micromass ZMD was used for molecular ion identification.

Example 1
Preparation of 2-(5-Benzo[1.3]dioxol-5-yl-oxazol-4-vy1)-6-methvl-pyridine

Step A: To a stirred solution of benzo[1,3]dioxole-5-carbaldehyde (657 mg, 4.83
mmol) in methanol (15 mL) was added potassium carbonate (786 mg, 5.69 mmol,
1.3 equiv) and 1-isocyanomethanesulfonyl-4-methyl-benzene (863 mg, 4.38 mmol,
1 equiv). The resulting solution was heated to 70°C under a nitrogen atmosphere for

3 hours, cooled to ambient temperature, and concentrated in vacuo. The residue was
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mmol, 1 equiv). The reaction | u mxture was stirred
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mﬂiﬁktnn'ﬂetlgﬂ]ﬁly‘ll))amlda(l 54 L., 21, M i EKENBISA thmd], St &N €The reaction
(190 nmy, 0.58 mml, 1 eqU|v) and
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cqﬁh&ﬁylmnﬁﬁﬁa@m m!LZ MIRE 2l tRgaBALLEARKIR RS RlaS8tiiréd at -78°C for
vacuo. Silica gel chr omat ogr aphy (gradient 'from

héxh@m, tierBedotet mbleatc éamepegating M@negedpmmuadédxtzre methylene

di 0x0 az I I
c]('ll_ft)il ﬁ%(il' 1 i}% %uef)lll_ 1Xn Q/& g’hg %g1ueok}ﬁ_rrﬁa[yely ‘5@% cted w1th ‘
1éne2citbRRar ki B " @fmbined orgamcs were washed with 1 N_aqueous

2 (5 Benzol[ 1, 3]d|oxol 5-yl - oxazol -4-yl -pyridine 30 To'
g@sly@g))g@ﬁ 14 byincgthen dried over magnesium sulfate and concentrated in

vgﬁ;%&féo s N L O

ng, 0.009 mmol, 0.05 WO 2004/ 026863 PCT/ | B2003/ 003823
?Zﬁa:_' 8 @'ltr%mngP fﬁrsnzmT)l S0 alﬁg-wfj‘@egrhg ééﬁm?g? e 05
F &b | N18rohRAG Py 1-pTt¥ind" (B00\RE, HSBLEHOL © eaﬁﬁzb,qzq,l,z,z,z-
hexamethyl-distannane (190 mg, 0.58 mmol, 1 equiv) and
tetrakis(triphenylphosphine)palladium(0) (67 mg, 0.058 mmol, 0.1 equiv) in 1,4-
dioxane (6 mL) was heated to reflux overnight. The resulting reaction mixture was
cooled to ambient temperature and concentrated in Vécuo. Silica gel
chromatography (gradient from hexane to 30% ethyl acetate in hexane) provided 2-
(5-Benzo[1,3]dioxol-5-yl-oxazol-4-yl)-6-methyl-pyridine (114 mg, 70%).[LCMS:
Rt=1.79 min, M+H = 281.2]

Example 2
Preparation of 2-(5-Benzo[1.3]dioxol-5-vl-oxazol-4-yl)-pyridine

To a degassed solution of 5-benzo[1,3]dioxol-5-yl-4-bromo-oxazole (50 mg, 0.19
mmol) and tetrakis(triphenylphosphine)palladium(0) (11 mg, 0.009 mmol, 0.05
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5 saturated agueous anmmoni 4 chl ori de, dried over

magnesi um sul fate and concentrated in vacuo. Silica

gel chromat ography (50% et hyl acetate in hexane)
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2- Met hyl -5-[ 4- (6-net hyl - pyridi n-2-yl)-oxazol - 5-y|]-2H—

tr | }
BB PG o BRIy 3TNl MR AU LGB Grocedures
laafoddubito thbdd des@Pebddn Exanples 1and?3.

4-[4-(6- Met hyl - pyridin-2-yl)-oxazol -5-yl]-quinoline
was prepared accordi ng to & res: anal ogous to
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2-(5- Benzo[l 3]d10x01 -5-yl-oxazol-4-yl)- 6-tr1ﬂuoromethy1—pyr1d1ne was prepared

1

according to procedures analogous to those descrlbed in Examples 1 and 2. Rt=
2.80 min, M+H = 335.1

t
)

Example 5
2-Methyl-5-[4-(6- methyl-pyndm -2-yl)-oxazol-5-yl]-2H-benzotriazole was prepared

according to procedures analogous to those described in Examples 1 and 2. Rt=
1.63 min, M+H =292.2

Example 0
4-[4~(6-Methyl-pyridin-2-yl)-oxazol-5-yl]-quinoline was prepared according to
procedures analogous to those described in Examples 1 and 2. Rt = 1.46 min, M+H
=288.2 ‘

Example 7
1-Methyl-6-[4-(6-methyl-pyridin-2-yl)-oxazol-5-yl]-1H-benzotriazole was prepared
according to procedures analogous to those described in Examples 1 and 2. Rt=

1.48 min, M+H =292.2
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6- (4-Pyridi n-2-yl -oxazol - 5-yl ) - qui noxal i ne was
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described in Exanples 1 and 28Rt = 1.49 nin, MH =
275.2 Exanple 9 5 '

6-[ 4- (6-Met hyl - pyri di n-2-yl)-oxazol -5-yl]-qui noxal i ne
was prepared according'to procedures anal ogous to

t hose described in Exanpl Exdmplke® 2. Rt = 1.78 min,
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aéé% AR B2 P ERo R g ARt D etBhre B f AR

roEB@ﬁ‘Esi ﬁfalo]goamb tBoseRleséritled3A Bxbinple¥tt bind 22 7801, 18 min, M+H

le 12
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MbHU-(6-28&h Bl- e atip D eyl E8x a201-5-yl]-quinoline was prepared according to

2-(5- di oxol 4yl -
iH’E(§’ AR SR S I RN
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9.3 Exanple 14

6 [ 4- (6- Met hyl - pyri di n- 2- MMJI-S yl ] -benzot hi azol
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Nﬁﬁblo%)u%%ft}%se 5é’s@ﬂ'8é@1n11§<aﬁ{1ﬁ&alr ald PnRﬂil 30 min, M+H=273.9
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Example 12
2-(5-Benzo[1,3]dioxol-5-yl-oxazol-4-yl)-6-ethyl-pyridine was prepared accordihg to
procedures analogous to those described in Examples 1 and 2. Rt=2.16 min, M+H
=295.3

Example 13
2-(5-Benzo|[1,3]dioxol-5-yl-oxazol-4-yl)-6-propyl-pyridine ‘was prepared according
to procedures analogous to those described in Examples 1 and 2. Rt = 2.73 min,
M+H =309.3

Example 14
6-[4-(6-Methyl-pyridin-2-y1)-oxazol-5-yl]-benzothiazole was prepared according to
procedures analogous to those described in Examples 1 and 2. Rt =1.96 min, M+H
=294.3.

Example 15
Preparation of 2-(4-Benzo[ 1.3]dioxol-5-yl-oxazol-5-v1)-6-methvyl-pyridine

Step A: A solution of benzo[1,3]dioxole-5-carbaldehyde (1.0 g, 6.66 mmol), 4-
methyl-benzenesulfinic acid (1.1 g, 7.24 mmol, 1.09 equiv), and 10-camphorsulfonic

acid (0.4 g, 1.72 mmol, 0.25 equiv) in formamide (2.8 mL) was heated to 75°C for



Step A A solution of benzo[1, 3] di oxol e-5-car bal dehyde
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W@ 2003/02686% . 24 mmol, 1.09 equiv), and 10- canphoPGI/IB2008/@3823

10

15

20

25

30

acid (0.4 g, 1.72 mmol, 0.3% equiv) in formam de (2.8
m.) was heated to 75C for WO 2004/ 026863
PCT/ 1 B2003/ 003823 49 four hours. The resulting
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1 equiv) and potassium carbonate (26 ng, 0.19 inno
1skpequi Al )solutiofreiftiafisdcyfro- (‘tb])lenM&uthl@H)}meﬂtyl]ﬂ&ﬁzé[dﬁ]dloxole

26D s Oite7 E%%gbég-g%ﬁ?h gt e onenk duSd il 4FEY fimor, 1
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25val§1 ehakea)at t70°@rfav2 theurs. The reaction mixture was concentrated in vacuo,

e ESAne e GG PRB or besen 259 | PRSIt Sride 1

mrrﬁ'_,). Mrhi org?aﬁflcs Abrere purified by silica gel chromatography (20% acetone in
hexane) to provide 2-(4-Benzo[1,3]dioxol-5-yl-oxazol-5-yl)-6-methyl-pyridine as a
colorless oil (8 mg, 22%) [LCMS: Rt -2.34 min; M+H = 281.2].

Example 16
4-[5-(6-Methyl-pyridin-2-yl)-oxazol-4-yl]-quinoline was prepared according to a
procedure analogous to that described in Example 15. [LCMS: Rt: 1.78 min; M+H =
288.2]



Exanpl e 16
4-[5-(6- Met hyl - pyri di n-2-yl ) -oxazol -4-yl]-quinoline
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that described in Exanple 15-5¢-LCMS: Rt: 1.78 min; M-H
= 30 288.2] WO 2004/026863 PCT/|1B2003/003823 -50
Exanpl e 17

1- Met hyl - 6-[ 5- (6- et hyl - pyri di n-2-yl ) - oxazol -4-yl]-1H
benzotri azol e can be pre@rmladdordi ng to a

gyltﬁ(ﬂgf g-ég-gg %?li-pyn B ) gx%%o r yﬁdlﬁ Benzo?rﬂjzolee can be
gi\@sfedl acéorhélg(té a%&n{lre%ﬂogbﬁs 8 walt)dem@ b éxawqhe 2kt

nzotriazole can"be prepared according t
procedure anal ogous to't hdixageedBbed in Exanple 15'“

?@E AR5 G ey myrding2 yDyosgals Sy 2 benatrigle faa be

fepRRdRicefRangdo @%@Uedhﬂ%gmbmg@us @ftpﬁ@@s&ﬁ)e@ﬂﬁiaﬂﬁﬁplé 150
at described in Exanple 15. 1'0 Exanple 20

6 [ 5- (6- Met hyl - pyri di n-2- JisampledB| - 4-y| ] - qui noxal i ne
A58 BLEOPE TR SRSy A BEAECUHIS AARARYS b o o

ZpE&eﬁuﬁeMﬁalbgéusayrthaﬂldesczlbyd)n;mmméig yl1-[1, 5] napht hy,
ridine can be prepared 15 according to a procedure
anal ogous to that descri bdikample2fnp| e 15. Exanpl e 22
{ :%_ Yo (edL [ RaRT AL T-8%6

%1ls l\qFMgf edl{gjaénﬁg oQaz%lM Q‘%Q&gg’g‘{é%%r %1:_1 Bﬁégbl‘éﬂ'acc?oréﬁng to,
pra@crmd:dnxe aaaka)gomnshat@lesdm;bd aieEmmIbiedSI n Exarrpl e 15.
Exanpl e 23 20 Preparation ]Sf
2- (4-Benzo[ 1, 31di oxol - 5-yl | - oxazol - 5-yl)-6-net
hylrsRelitkin A2 -JIR oRaRA UL th@HiAS can b d
ben[zg[ 1, 3] %Iflsgirg(lile S}TZ-;r boxyl }rg[jlagﬁdlﬁ% ﬁg{%, Slaln5 epﬁ?r%alr?
i ncairdighyh pocedure dealp 506 tarthat dessribedisdExample 15.
di -i m dazol - 1-yl - met hanon 74 457 mmol, 1.1
equiv) in one portion at Eﬁ%ﬁé@en‘perature The

r gaybi(6Methyl-pyridin-2-y1)-oxazol-4-yl]-pyridin-2-yl} -phenyl-amine can be

prepared according to a procedure analogous to that described in Example 15.

Example 23
Preparation of 2-(4-Benzo[1.3]dioxol-5-yl-2-methyvl-oxazol-5-y1)-6-methyl-pvridine

Step A: To a stirred solution of benzo[1,3]dioxole-5-carboxylic acid (69 g, 415
mmol) in dimethylformamide (500 mL) was added di-imidazol-1-yl-methanone (74
g, 457 mmol, 1.1 equiv) in one portion at ambient temperature. The resulting
solution was stirred at ambient temperature for 90 minutes and then treated with
O,N-dimethyl-hydroxylamine hydrogen chloride (43.7 g, 457 mmol, 1.1 equiv).
The reaction mixture was stirred at ambient temperature for an additional 18 hours,
concentrated to 1/4 of its original volume, then poured into aqueous sodium
hydrogen carbonate (5%, 1000 mL), stirred for 20 minutes, and then extracted with
2-methoxy-2-methyl-propane (2 x 300 mL). The combined organics were dried
over magnesium sulfate, concentrated in vacuo, and azeotroped with toluene to

provide the title compound. The crude material, benzo[1,3]dioxole-5-carboxylic



solution was stirred at anmbient tenperature for 90
m nutes and then treated with 25

w@ 2044026863 hyl - hydr oxyl am ne hydrogen chl ori de P&BIB20¢3/003823
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457 mmol, 1.1 equiv). The re&dction nixture was

stirred at anbient tenperature for an additional 18

hours, concentrated to 1/4 of its original voluneg,

t hen poured \nto aqueous sodi um hydr ogen car bonat e

(&4 meboxym)ethydtanmdedwhsrused in Mg delloging stgpnwithout further

ext rfa ﬁed with 2-nethoxy-2-nmethyl -propane (2 x 300
18H8%conbi ned organi cs were dried 30 over

rragneS| um sul fate, concentrated in vacuo, and

azeotroped with toluene to provide the title

cBtepdBindo aT-|1§Q°@ rofl Ged-dimeghyl piyridine (48.3 mL, 457 mmol, 1.1 equiv) was

g%ﬁ%ﬁ @g@'ﬁﬁ SR, 25 M, 53000 %0&61 1 gguiv) over

usEthihtted. NEnE %shﬁiﬂg%d %&lﬁﬂoﬂ“vsﬁag @Hﬁed f Idt')eC for an additional hour,
purification. Step B: To a -60

2alﬁi- dlenettdmydd- mthua:lscrietu(mef Bemz!g[l &}Sl?omimﬁ carbotylea|a¢id )methoxy-

Q‘Wﬁ i Ci) (é?d H@‘S Irolsz%f)lllw m'ﬂggeagfxﬁg was slowly

gﬁﬂhéd ﬁ&gzé@ o§é?|3l4ﬁdu‘i’§1 aﬂ@ﬁieﬁtp'oﬁfeﬁqnt%tlce 680&)f athe %ﬁuld layer was

I'tional hour, " and then treated w th a $olution
bémn{edl,a&]idhmwhmeﬂ -veighy bmxey(a E 180 mdL);nénhdmyer magnesmm sulfate,

me am de 415 mol )
H%‘P r %‘H’@F‘il%eq(z\agl sYa5HPy }_%”i(zduoréo 16\/ {Lf?nﬁoalfo"lded 1-
aB@nztolP? Gicﬁ&tﬁ&sdym@me 1@%&9)2 leJa:ﬁqahbl%ﬂ(sﬂ 8Y 8BoMNRSer two
decant e t hen"washed with brine (3

xstms{) rrL), dried over magnesn um sul fate, and
concentrated in vacuo. Recrystallization fromtol uene
prOV|ded 1-

<¢ I T3] £ btiresdodotftion] of2r-b&zoEL, Mioxbgﬁ 4ytu42r(62mw1)/} S 2-y1)-

one 54% over _two St eps)
Sp’thanqt_r@ (gog,u] $Hmmel) in acetic acid (15 mL) was slowly added a solution of

SPREREOLG: 4] SLO¥R Bk, & bk @gielﬁéketﬁysadglqs ). )The resultng

anone C acl
s k@wiuyn ﬁﬁi}d&té \aassmh‘mtllao almbifent tompetanee @)} 141ibur rahd tlian&(éncentrated

equi v), .in acetic. acid
r ga&%qusn &b was e %@G%Pstﬁié? G ipﬂﬁlﬁ%@ chloride
é’n PP YveRNfgntt heR Eﬁﬁcﬁagé afofifl wab Hl%i’é@ of-irhﬁrowdmg 2-(2-
ue was stlrred in diet et her m.)
r‘r&ehgd[éﬁédloxmﬁﬁr yldebging- mxm_e)hsd)féﬂnqthydmyndmlumgbnomlde (3.0 g,
bgb%S solid was filtered off, providing 2-(2-

Step D: A solution of 2-(2-benzo[1,3]dioxol-5-yl-1-bromo-2-oxo-ethyl)-6-methyl-
pyridinium bromide (150 mg, 0.36 mmol), and potassium acetate (70 mg, 0.72
mmol, 2 equiv) in dimethylformamide (2 mL) was heated to 60°C for 1 hour. The
resulting reaction mixture was cooled to ambient temperature, treated with saturated
aqueous sodium hydrogen carbonate, and extracted with ethyl acetate. The organics
were washed with brine, dried with magnesium sulfate and concentrated in vacuo to
provide acetic acid 2-benzo[1,3]dioxol-5-yl-1-(6-methyl-pyridin-2-yl)-2-oxo-ethyl
ester (80 mg, 71%).



Benzo[ 1, 3] di oxol - 5-yl - 1- br ono- 2- oxo- et hyl ) - 6- et hyl - py

ridiniumbromde (3.0 g, 92%. Step D. A solution of
wQ@2¢02/0sex o[ 1, 3] di oxol - 5-yl -1 - br onp- 2- oxo- et hyPQF/BB20e3/(103823

yl - 25 pyridini um broni de (15¥ ng, 0.36 mvl), and

pot assi um acetate (70 ng, 0.72 nmml, 2 equiv) in

di met hyl formam de (2 nL) was heated .to 60C for 1 hour.

The resulting reaction mxture was cool ed to anbi ent

tenperature, treated with saturated aqueous sodi um

N L g I T e

NMBYRETtMestel (3T B128 0D 6CARGEN bfndideiuh Mmestaku@00 eng®.6 mmol, 10
provi de acetic acid

2e@BNiD [225tB] aniddomls wps heatedtarkdShGI fond hpws n The yespltmghgaction
- et hyl t 8 L 719 . 026863 T
s Pt iipon bkshitedly . iSOG PR pish, ppgspore lauid.

aglirdmatography (a gradient from 5-30% acetonitrile in 0.1% aqueous formic, acid)
2-benzo[ 1, 3] di oxol - 5-y1-1-(6-net hyl -p}/ri din-2-yl)- .
2 prowisied 2n{A Bengobk, 310860k -1 @- methihexazol-arvhobrinsiid dariding (15.9

(200 ~GrRPL, . eQi M) 4 cetic acid (4 nL
T LR B2 fm g L B e g T T
reaction 5 m xture was coiExanipla24d i n vacuo, and ,
...reverse phase high pressure. . 'liguid _chr t.ogr aph
10 ( & Methl SR %&k@&f@%@rﬁﬂ@%@%%ﬂﬁﬁdﬁg%R@azyole can
: . . . Or OV = _ .
P8 Blcpuigh Shethain oM pfRCadre o BERAGY thaflicscribed in Bxample 23.
(15.9 ngy, 21%.[LCVS: Rt Exappl@2Hi n; M+H = 295. 2]

24,10 ] :
RS ety oA g Al Reagelsapele can
4oy blepdtdaReAR Btnk t33 RkSbc8@R anRIB g RIsaP Wi deei®ed B Panifle 83.
procedure anal ogous ' to that described in Exanple 23.

15 Exanpl e 25 2- Met hyl Example 26

BT B B A i R e bl
E E&‘é’ﬁ?ﬁ% Foe@g%ice@ﬁaanﬂ@gddm tiledeciibatin Axampaapd.e 23.

6- [ 2- Met hyl - 5- (6- et hyl - pyidammle 37y ) - oxazol - 4-yl ] - qui,
09 R AR 2GR0 6 R oy
20  according to a procedure analogous to that described in Example 23. '
Example 28
2-[2-Methyl-5-(6-methyl-pyridin-2-yl)-oxazol-4-yl]-[ 1,5 ]naphthyridine can be
prepared according to a procedure analogous to that described in Example 23.
Example 29
25  {4-[2-Methyl-5-(6-methyl-pyridin-2-yl)-oxazol-4-yl]-pyridin-2-yl}-phenyl-amine
can be prepared according to a procedure analogous to that described in Example 23.
Example 30
4-[2-Methyl-5-(6-methyl-pyridin-2-yl)-oxazol-4-yl]-quinoline can be prepared
according to a procedure analogous to that described in Example 23.

30 Example 31
Preparation of 4-Benzo[1.,3]dioxol-5-yl-5-(6-methyl-pyridin-2-yl)-thiazol-2-ylamine




6-[ 2- Met hyl - 5- (6- et hyl - pyri di n-2-yl)-oxazol -4-yl]-qu
noxal i ne can be prepared 20 according to a procedure

wW@r@koses to that described in Exanple 23. ExBOpiro@303823
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2-[ 2- Met hyl - 5- (6- met hyl - pyri d#n-2-yl ) -oxazol -4-yl ] -]

1, 5] napht hyri di ne can be prepared according to a
procedure anal ogous to that described in Exanple 23.
Exanpl e 29 25

{ A [ 2s0lBtitry| - 55 (6 %@Em!tzolﬁy}]dmmi—-yyll )br@ma~22od>xcx+et§a]5’1])-5p1y1€thyl-

P Bat o BRE Bo0e 0 en b BanCT A RahpPE L 13

B , @md0potassium carbonate (0.11 mmol, 1 5 equlv) in ethanol (1 mL) was
4-1 2- I\/Iethy - 5- (6- net hyl - pyri di n- 2- yl)-oxazol -4-yl]-qui

nbkdted te 80" Gevpmighar dihe wodtngliergtion lmxmr@wdmoeled to ambient
anal ogqus to,that ee%rl bed in

3 {eImRe, lérreafuil% Foggentra in ;vacuo. angrse p%ase %11gh prgsgure liquid

4c1§%ﬁ?a9{ aﬁlly%% iem-f¥dm 3= @ WebdMiriRYihi (4 % -aquidus- ﬂ'oﬂh@ acid)
zol - 2-yl'am ne 2004/ 026863 PCT/ 1 B2003/ 0038 -
spi‘qy[ldEdrﬂ-BﬁnZ@[l 3]dioxol-5-yl-5- (6-methy1-pyr1d1n-2 yl)—thlazol 2- ylamlne (15.6

2- (2> 1 5-yl -1 - br onp- 2- oxo- et hyl ) - 6- net h
P&;Z@fﬁﬁﬁﬁ Hﬁ#ﬁ gﬁ?&é (30 ng, 0.072 mmol ), thiourea
(7 5 nmg, O. 094 nnDI 1.3 Bawiple 32 and potaSS|um

car bonat e 1.5 equi V). in ethano

0.
wad3- M@taybél-l b@ﬂ%@d@&ér)ﬂ) §1(6-methe-pyaislin- %ﬂbgthw@ah%yamme can
Conb%ﬁ rrea . %p(‘rﬁ?llgqg Poc@ e%ﬂ&logoﬁse[g% ﬂg&ﬁ%e@ﬁﬂ Example 31.

In-1va

liquid 'chronatogr aphy (a@@leﬂs from 5 30%
acet qni

448y If éﬁ?{ﬁeg&%ﬂ%i 3%3)55'((% Lﬁ;pyrlgiy}-gaflh ;ia% -?—y?amme can

tE;Bl; %f)e?lgreg 2@6&&%@% ng)c@du@%rﬁflégcn@zs ot%) ;M?g éi%@é{fi%é‘(}l/ ?c;péxgl‘rrple 31.

5- (6- et hyl - pyrl d| n- 2- yI)-E ngAeB4 2uyl am ne can be

e e S SR A %ﬁeB%%e
ba&z)@alhg a7z ®brocediire aRaléEoules Mak dsibel for %th'ni)l'etj'll azol -

-ylamine can be prepared according to a procedure
anal ogous to that descri bdixampleBganpl e 31.

5-(6-Methyl-pyridin-2-yl)-4-quinoxalin-6-yl-thiazol-2-ylamine can be‘f)repared
according to a procedure analogous to that described fqr Example 31. |

| Example 36
5-(6-Methyl-pyridin-2-yl)-4-[ 1,5 naphthyridin-2-yl-thiazol-2-ylamine can be

prepared according to a procedure analogous to that described for Example 31.
|

Example 37
{4-[2-Amino-5-(6-methyl-pyridin-2-yl)-thiazol-4-yl]-pyridin-2-yl } -phenyl-amine
can be prepared according to a procedure analogous to that described for Example
31.

Example 38
5-(6-Methyl-pyridin-2-yl)-4-quinolin-4-yl-thiazol-2-ylamine can be prepared

according to a procedure analogous to that described for Example 31.



15 Exanpl e 34,
5-(6-Met hyl -pyridin-2-yl)-4-quinolin-6-yl-thiazol-2

WO ydoatpase3 can be prepared according to a prockdIIB2003/003823
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anal ogous to that described f¥r, Exanple 31. Exanple
35

5- (6- Met hyl - pyri di n-2-yl)-4-qui noxal.i n-6-yl -thiazol -2- -
yl am ne can be prepared 20 according to a procedure
anal ogous to that descri bdﬁ:gﬁggle&ﬂanpl e 31. Exanple 36

P S%@@c{ e@o QC %@‘f (ﬁg’u 190186—.9’{6 %p%@m@%a‘i’%&'&yﬁ@ (39&1206 mmol)
{ & t[e&ahsnirmfaﬁa (QGG mﬂ) twds-adged dietlry? mplhesivum dravhidd {300] myl.4 M
AN I RGN T e A
Bgifg%gﬂﬁhf‘d %sr I()‘a(li nv%r yq Snlrhuteqsu |arr11((1) tl}eﬁ_slowlP/ c{ue?cahzeg VY1th_ §/a|turated
aniueeus amnieinh efhdoreld (73 Omhazc ortehi Igpid (phasepwas ddemméed from the
gg(%b%%ggggtggep&%aehgggg%’rob %gurltn%rqrg@é\e A d§gvgved in methylene

Pf:?gﬂﬁé‘t % HNer magnesmm sulfate .and concentrated in vacuo to yield 1 (6- ‘
pyridin-2-yl)-5-quinolin-6-vl-thiazol-2-y

| Mitimd- pyﬁdr—qs%gd) -étloanal (2B0L 166%at i on of
6- met hyl - pyri di ne- 2- car bal dehyde (25 g, 206 mml) in
tetrahydrof uran (200 m_) was added net hyl nagnesi um

' gleT6 2095 stoluti]OnAofogly! BhlbREE BIOMAT O35 @0l Al LEREY) in

equi v) over m nut €s. The reaction m xture was
s Irrmtﬁﬂenmﬁﬂmuﬂet(&oo ﬁ@ﬁ:mv slowdp addedut sedyticarnd dithethylstlfoige (32

R0 ot s A 3 R 9ol sotion
S Qo st 99‘@%%%1%%& thehaAROly trBAR MR §d18bn of 1-(6-
resi due was dissolved in methylene chloride, dried

ovethyyridsi-2+yl)sulhanat €3, g, 204 nowelc & aquis) mdnéthyleae ddotide (600
100 TR P HLE ol Rpanitin

( RWH: treé:)tg@wmlethﬂtl-aﬁm%muﬂ}nl,rl.02 mol, 5'equiv). The resulting |
mixture was warmed to 20° over 2 hours, and then quenched with water (500 mL).
The organic phase was separated, dried over magnesium sulfate and concentrated in
vacuo to yield the crude material. Silica gel chromatography (3:1 hexanes/ethyl
acetate) yielded 1-(6-Methyl-pyridin-2-yl)-ethanone (25.36 g, 92%).

Step C: To a solution of 6-chloro-quinoline (2.08 g, 12.3 mmol) in tetrahydrofuran
(50 mL) was added 1-(6-methyl-pyridin-2-yl)-ethanone (2.0 g, 14.8 mmol, 1.1
equiv), palladium acetate (0.055 g, 0.25 mmol, 0.02 equiv), 2-
dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl (0.197 g, 0.50 mmol, 0.04
equiv), and potassium tert-butoxide (3.76 g, 30.75 mmol, 2.2 equiv). The resulting
reaction mixture was heated to 80°C for 18 hours, then cooled down to 20°C, and
slowly treated with acetic acid (3 mL). The resulting solids were filtered off, and the

mother liquor was concentrated in vacuo. Silica gel chromatography (3:1



met hyl ene chloride (300 m.) was slowly added a
sol ution of dinethylsulfoxide (32 nL, 2.2 equiv) in

woredohpbasne chl oride (400 nL) over 1 hour. The PEFIBWIINY3823
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solution 15 was stirred at -73C for 10 min, and then
slowy treated with a solution of 1-(6-
met hyl - pyridi n-2-yl)-ethanol (28 g, 204 mml, 1 equiv)
in methyl ene, chloride (600 ). The reaction m xtu
whexage/apater) felded GMathyl myridion-yDedrawingkinbeyl- e&r@aone (2.52
theﬂwgflomdy\treated with triethylamne (140 ni, 1.02
) equiv. The resulting m xture was warned to 20
over 2 hours, and then quenched with water (500 nlL).
20 The organi c_phase was separated, dri

nﬁ@ﬁ& hpastired peluderolkaistvipadding- YS&E}E%@@ ketpanone
h ¥ a%esge thH?z%l?f a?cle ic ? ?'(fﬂam?g IWélg Qfo%?ﬁ@&rd%%t{oﬁ of bromine

ace

1((( 694\1hl,h$y81- aytroll i e‘qu?_\f)yh }te@tchiaraimenmaﬁveﬁﬁ rmnu’@@%\fter stirring
g C..To a solutl g hl or o- qui nhol i ne é %:d ‘
ot e FRBIRt FFTREAE AT B T 1osBiop SRS W Corsgpiaged in

VQ&O”EH‘%' th@yersidQE GlC%I&bﬁleﬁEﬁ@ﬁ@%Léﬁl&tﬁbr (Mn&) IQﬂ'e)i‘é)l@idded

équi v), palladium acetate
Os@“Zessqwﬂyz) The2result1ng mixture was stlrred during 18 hours The sohd was .

SO0 BRAR hAR, Bt e P R phdin2-y-
t quuamloecyﬁahé&nz%y@robﬁﬁnﬁé (IBRk, 9R4% equiv). The

resulting "reaction mxture was heated to 80C for 18
hours, then cool ed down to 20C, and 30 sl OV\Ay treated

YR RN W e —
| Ryd@btnidS{14.5megel072 hiresth tthigten (Y. 5 3z, .08 mmol, 1.3 equiv),

2004/ 026863 PCT/ 1 B2003/ 003823 -55 hexane/ acet one)
y beq etgssium carbonate (0 11 mmol, 1.5 equlv) in ethanol (1 mL) is heated to 80°C

(Q(Igglv%ghil%%ul!tl reac 2}:1)(2tu1%l'il n&J)le(Tto ar%ﬁJnFﬁtt E%Qﬁre and

6 & stirred
1cbfcenhtey in Pacubd R@v&se}/bﬁas@ hiphi predsure-16uyd e}ebﬂnammhy %a
(1.0 g, 381rr(1)m |nacet|%a0|d(15rrL) s slow'y
aw@epna fign UBP gracstonsFitsrip fel %6 @@uepya foppic acidhpratiges 416-
AL utes. After
étﬂ%lr%%dgffg Sgﬁ]gglelﬁt% ir}lrz)lgerﬂg% %r 3 hours the
reactl on m xture was concédixanatled( |n vacuo, and to

o HtalSrdeeeuBaany et et 2 kb bafibine con

Stk ‘i)g rédUcboink&o @%&duﬁ%a&%bﬁéjto\@ﬁﬁ dbbrfvledl L6060 ¢ B9,

and ed 1 n'vacuo, "which provid
Br ono- 1 (6- et hyl - pyrldlnﬁgmgkm |

5-(2-Methyl-2H-benzotriazol-5-y1)-4-(6-methyl-pyridin-2-yl)-thiazol-2-ylamine can

be prepared according to a procedure analogous to that described in example 39.
Example 42
5-Benzo[1,3]dioxol-5-yl-4-(6-methyl-pyridin-2-yl)-thiazol-2-ylamine can be
prepared according to a procedure analogous to that described in example 39.
Example 43
4-(6-Methyl-pyridin-2-y1)-5-quinoxalin-6-yl-thiazol-2-ylamine can be prepared

according to a procedure analogous to that described in example 39.



2-qui nol i n-6-yl -et hanone hydrobrom de (1.52 g, 95%.
Step E: A solution of
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none hydrobronide (24.5 ng, "%:072 mmol ), thiourea
(7.5 nmy, 0.094 mol, 1.3 equiv), 15 and potassi um
carbonate (0. 11 mml , 1.5 equiv) in-ethanol (1 nL) is
heated to 80C overnight. The resulting reaction
nixture is cooled to anbiéhﬁgménﬁbrature and

R W o e

aﬁ&féﬁea hédor@nk fo Hpioledte emlsgdusidriimat a@cﬁbe@ﬂhcvxaﬁhp& 39.
I\/Ethyl pyri di n-2-yl)-5=quizample 45 y| - t hi azol - 2- yl ani ne

5 F - DL R aridndon i) Sl pridin R U ppendamine
2catl Beﬂrbpaﬁté’(bhccgrdﬂl@m dysrocéture hﬁlcpgoapar that descidtyedi 1ngxample 39.

a procedure anal ogous to that described in exanple 39.
npl e 41 Example 46

5 |
Z‘{f? MR, BSREOLLLRARLE Aol §Bullh! B bepeh gL
t accardingtedproecdunabedagoss tcothahdﬂscnwamelaadplerﬁ%x anpl e .
139. Exanple 42 ‘
5- Benzo[ 1, 3] di oxol - 5- yI 4mlﬁﬂ-yl-pyrldln 2-yl)-thia

zol - 2- p}3MR6n 686-[ PR/ etRYICRA-BR 1RSI0y dxazol-5-yl]- quinoline
procedure anal ogous to that described in exanple 39.

Egmp_l& 42 3olution of of 2-bromo-1- (6-methyl-pyr1d1n-2 -y1)-2-quinolin-6-yl-

yfﬁ% }b’yéilﬁ t%é Cfl @ér@él 5356’3’?’8{3%@4 Bogssﬁr%cag %&?éeﬁo £, 0.72

aﬁfi‘l‘l& OUguhg ih t&lﬁhetﬁ%ﬁ'&iﬂaﬁﬁﬂe é@ nﬂé)&@'ﬂle@tea% 60€L for 1 hour. The |
2004/026863° PCT/ | B2003/ 00382 6 Exanple 44

4fﬁ(sﬁumtrh%dtwpymxmrﬁ i9 cwlyd % phb&hh gqmema,tuﬁed fraated wyith sturated
pﬁ%‘{;ﬁé’aﬁ F%illgﬁfhygﬁ}gﬁg cgr O?Eﬁg,ta‘% gac% 191 er&g' ggetgte g&e organics |

Eél%”@bﬁe&@lﬁl brine, dried with magnesium sulfate and concentrated in vacuo to
{4-]2- Am no- 4- éG met hyl - pyridin-2-yl)-thiazol
r prividezogtiq agify r(?’rm%thylrté’ﬂd@aﬁ 36)521%@1361%@0151:6@4-6%0{1;6%
a procedure anal ogous to that described in exanple 39.
Exanpl e 46

Step B: A solution of acetic acid 2-(6-methyl-pyridin-2- yl) 2-0x0-1-quinolin-6-yl-

ethyl ester (83 mg, 0.26 mmol), ammonium acetate (200 mg, 2.6 mmol, 10 equiv) in
acetic acid (4 mL) is heated to 105°C for 3 hours. The resulting reaction mixture is
concentrated in vacuo, and reverse phase high pressure liquid chromatography (a
gradient from 5-30% acetonitrile in 0.1% aqueous formic acid) provides 6-[2-
Methyl-4-(6-methyl-pyridin-2-yl)-oxazol-5-yl]-quinoline.

Example 48
1-Methyl-6-[2-methyl-4-(6-methyl-pyridin-2-yl)-oxazol-5-yl]-1H-benzotriazole can
be prepared according to a procedure analogous to that described in Example 47.

Example 49
2-Methyl-5-[2-methyl-4-(6-methyl-pyridin-2-yl)-oxazol-5-yl]-2H-benzotriazole can

be prepared according to a procedure analogous to that described in Example 47.



4- (6-Met hyl - pyri di n-2-yl)-5-quinolin-4-yl-thiazol - 2-yl
am ne can be prepared according to a procedure

wW@r@koses to that described in exanple 39. 1~BCH0W/@®3823
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47 Preparation of 57

6-[ 2- Met hyl - 4- (6- et hyl - pyri di n-2-yl)-oxazol -5-yl]-clu
in Step A: A solution of of ,
2-brono-1-(6-methyl-pyridin-2-yl)-2-quinolin-6-yl-

et hanone hydr obr om de (94E nmol ), and

P EBRAEL S RELRYS 1Pt Sl AP b A piind Bp ve
T}btepa'kéd ﬁ@ﬁ)tthhg twa pleyaaiure) Anaio gou ltcethasdesonb@ijntﬁxample 47.

anbi ent tenperature, 'tre ted wg? saturated aqueous
sodi um hydrogen car bonat e; racted with ethyl

1K - . .cafl bk @fbpared
2674 My IO AL, RncL 0y $08M L W LB cafbl ity
pacovidites @eetrocedaod ghalogobs ethhtydespybreddin Example)472- oxo- 1
-quinolin-6-yl-ethyl estep. 20 Step B A soI ution' of
acetic acid . Example 52

27 (HVEh 8§;1y4 (@M{etl{jﬂ{iyﬁdl}i@-ylé’-o%ib'ﬂﬁ ﬁﬂu[ﬂgjﬂaﬁhtﬁyﬁ(ﬂme edrhyd
est er . anmoni um acet at e

2p1©pam® lac;col@ne i pi)oc¢d11re anBegwsde fhat descrbgd mﬁwﬁe@
to 105C f.or 3. hours. The Efx%rlﬁ”l By’ reaction m xture i's

concentrated in vacuo, an phase hi gh pressure

| g Me@lﬁﬂﬂlﬂw—ﬂ@ﬂ@p?yhdlﬁQ ~gy-adhns-fT- pmcﬁn@%} —phenyl amlne
acetonltrlleln 1% aqueous formc aC|d2 proQ SE
gegnzhe prepared accordlng toa procedure analogous to tha descrlbed n xample 47,

Met hyI 4- (6- et hyl - pyri di xazol - 5- yI] qui nol i n
e o &g firxainplid 52

1éwma¢hy164 (& nrmtyﬂmmdm(:synmmml-spym4qmmhﬁe ym baopapatd
5-yl]-1H benzotri azol e can acc ng to a
pRSEEHE © BARLEYBL A LUA LR tha%@%ﬂl‘g@;l q%%( ‘e 47
Exanpl e 49 30

2- Met hyl - 5-[ 2- met hyl - 4- (6- et hyl - pyrldln 2-yl)-oxazol -
5Thé folmvhbg nxaInplBaZﬁ)Wé ceme pb@amdeqmoleidlgwc@lﬁ@ﬁ?@lr@ QHQiOgOUS

S8 R g A e B BB oo

2 I(éfaﬁ?'}loﬂ{%/ngﬂaﬁdﬁxl%wa@dwb“ NisEELya, Dorls P. Balogoyen A. Rene

oxazol <¥I§) 6- nmet h pyrl di ne can
- bbmagiangnd Baitlisnb ek Jabar o, V6! PhaS0GasEh (1988

in Exanple 47. Exanple S5k, . 1le5s5
1 -Methyl—6-[4-(6—methyl-pyridin—2-yl)—thiazol—5-yl]- 1H-benzotriazole

Example 56
2-Methyl-5- [4 -(6-methyl-pyridin-2-yl)- thlazol 5-yl]-2H-benzotriazole

Example 57
2-(5-Benzo[1,3]dioxol-5-yl-thiazol-4-yl)-6-methyl-pyridine
Example 58
6-[4-(6-Methyl-pyridin-2-yl)-thiazol-5-yl]-quinoxaline

Example 59
2-[4-(6-Methyl-pyridin-2-yl)-thiazol-5-yl]-[ 1,5]naphthyridine



5
6-[ 2- Met hyl - 4- (6-net hyl - pyri di n-2-yl)-oxazol -5-yl ] -qui

wmoooaloese3 can be prepared according to a prockdIB2003/003823
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anal ogous to that described 18- Exanpl e 47. Exanple 52
2-[2- Met hYl - 4- (6- et hYl - PYri di n- 2- Y1) - oxazol -5-Y1] -[1,
5] napht hYri di ne can be prepared according to a '
procedure anal ogous to that described in Exanple 47.

I I i 10 Exanple 53 Example 60

{4-[2-Methyl -4-(6-nmet hyl -pyridjp-2-yl)-oxazol -5-yl]-
P M LY T RN B A T o
to a procedure anal ogous B descri bed in Exanple
47. Exanple 54 Eablif 6 "

4- I[ 2- Met hy! 544-{4(—@—1‘1'&11&}%413%;&11-@57})-tﬁiagzd)l)s-wbﬂalzliﬂo;liﬁeyI ] - qui
nol ine can be prepared 15 according to a procedure
anal ogous to that descri bgéﬂl—wg&npl e 47. The

fol I owi ng exarn|&eupyl foriad Ho-thlaeees-9H-@atdndi ng t o

a procedure analogous "to that described i n Exanpl es
30" and 38 with repl aci ngExhinplgé®h wit h thi of or mam de

Ronal ¢ H, dt . Edwar.d £ Ni:Shi'zawa, 1001 |

el ogoyatmiPe R faeny ERURGEA) AN AN e B Sifezote

J. Med. Chein., Vol 24, 15&23@@4(1981)).‘&an'ple 55
I N-

1- Met hyl - 6-[ 4- (6- met hyl - pyri 2-yl)-thiazol -5-y|]-1
H ben Zéﬂ\f{@tbéloﬁ—éi—(GE;pgﬂ%d-@%@p—g-yl)—thigzczl-4-yl]-2%—19benzo ia]zole
ZL)I\/Et hyl - 5-[4- (6- met hyl - pygi 5
- benzotriazole 25 Exanpl — o- Benzo[ 1, 3]

di oxol - 5- yl- et Béraopl,3 Wioko)-56A et 5-yy-6idethgl -pfidimp | e
58 6-[4-(6-Mthyl-pyridin-2-yl )-éhi azol - 5-yl]

- qui noxal i ne Exanpl e 59 3dxamplé 66

2- [ 4- (6- Met pyk - Wik @l D5 @idih-D- i Phaeel -2 31k lindelak napht h
yridine WO B P ediogid Do BUAZAL AN lingod Exanpl e
60 Example 67 ‘

2-[5-(6-Methyl-pyridin-2-yl)-thiazol-4-y1]-[1,5naphthyridine

:R2=yl)-thiazol -5-yl]-2H.

Example 68
{4-[5-(6-Methyl-pyridin-2-yl)-thiazol-4-yl]-pyridin-2-yl} -phenyl-amine
Example 69
4-[5-(6-Methyl-pyridin-2-y1)-thiazol-4-yl]-quinoline

Example 70
6-[5-(6-Methyl-pyridin-2-yl)-thiazol-4-yl]-quinoline

The following examples 71-86 can be prepared according to a procedure analogous
to that described in Examples 31 and 39 with replacing thiourea with thioacetamide
(I. Moreno, I. Tellitu, R. SanMartin, D. Badfa, L. Carrillo, and E. Dominguez,
Tetrahedron Letters, Vol. 40, 5067-5070 (1999); Ronald H. Rynbrandt, Edward E.
Nishizawa, Doris P. Balogoyen, A. Rene Mendoza, and Kathleen A. Annis, J. Med.
Chem., Vol 24, 1507-1510 (1981)).

Example 71
1-Methyl-6-[2-methyl-4-(6-methyl-pyridin-2-yl)-thiazol-5-yl]-1H-benzotriazole



{4-[4-(6-Methyl-pyridin-2-yl)-thiazol-5-yl]-pyridin-2-
yl'} -phenyl -am ne Exanple 61

wd20040t@B6dvet hyl - pyri di n-2-yl)-thiazol -5-yl] - geECTTB20082003823
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5 Exanple 62 6-[4-(6-Methyb-pyridin

,2-yl)-thiazol -5-yl]-quinoline Exanple 63

1- Met hyl -6-[5-(6-nmethyl -pyridin-2-yl)-thiazol-4-yl]-1

H benzotri azol e Exanple 64 10 ,

2- Met hyl - 5-[ 5- (6- et hyl - pEample?2 y| ) - t hi azol - 4-yl ] - 2H
-b |.279) ) 0ridif- 6
o oRar g T e R P 2 e S benzptazole
66 6-[5-(6-Methyl -pyri di6E:'x2inple)73 hi azol - 4-yl ]

- qui noxal i ne 15 Exanpl e 67 ) o
2-1 5- (B(IBp [1,am)&ﬁﬁ:}é:?y-mfmyhﬂgm-ﬂaﬂw]mfft&:/lspwai}nff h
yridine Exanple 68 :

[4-[5-(6- Net hyl - pyri di n- 22 2ample Tt ol - 4-yI]- pyri din-2
-yl} - pl‘ﬁe[Bjine‘ehyi-ﬁe(6-I\Rthyﬂplbﬁ‘icﬁiIQZZO)—{hiazol-S-yl]-quinoxaline

4-[5-(6-Met hyl - pyridin-2-yl)-thiazol -4-yl]-quinoline

Exanple 70 6-[5-(6- Met hyﬁ—x@r‘l&ﬁ- 2-yl)-thiazol -4-yl]

- qui n9'—ﬂ2Qﬁetﬂ%ﬂf(@M&Wl%ﬁ%ﬁﬂﬁfg/’l)etﬁiaE&t§§11]C[él[B]Q%élt}%yridine
e to

prepared according to a procedure anal ogous
that described in Exanpl eExampl# 39 -wi th repl aci ng

thjpurea w th thioacet am.,d 5 [N T
QR ot B NP BRI A oatfdaot 101 P Jdchtcmine
Tetrahedron Letters, Vol. g4@mphd$7-5070 (1999); 'Ronald
H. Rynbrandt, Edward E. j i [ ‘ :

S awa, Doris P. |
Bal ogoy erft-[2amethahé-(fviefbylapyri i 2%}W%L5ﬂl]f%‘iﬁ?]ér}e J .
Ved. " Chem Vol 24, 1507p1g4((3981)). 30 Exanpie 7

1- Met hyl - 6-[ 2- net hyl - 4- (65 yi-pyridin-2-yl)-thiazol
-5-yl] - lo-p2-hetgbir6aethgl-pyridin-2-yl)-thiazol-5-yl]-quinoline
' ) Exam}gle 79 * ‘
1 -Methy1-6-[Z;methyl—S-(6-methyl-pyridin—é-}}l)-t‘hiazol-4-y1]— 1H-benzotriazole
| Example 80 o | ’
2—Methy1—§-[2-methyl—5-(6-méthyl-pyridin—2—y1)-t'hiazol-4-y1]-2‘H‘-benzotriazole

Examglé 81
2-(4-Benzo[1 ,3]dioxol-S—y1—2-methy1-thiazol-5-yl)-6-methyl-pyridin‘e

t

Example 82
6-[2-methyll-5—(6-Methyl-pyridin-2—yl)-thiazol-4-y1]-quinoxaline
Example 83
2-[2-methyl-5-(6-Methyl-pyridin-2-yl) -thiallzol-4—yl] -[1,5]naphthyridine

' Example 84
{4-[2-methyl-5-(6-Methyl-pyridin-2-yl)-thiazol-4-yl]-pyridin-2-yl }-phenyl-amine
Example 85
4-[2-methyl-5-(6-Methyl-pyridin-2-yl)-thiazol-4-yl]-quinoline

Example 86
6-[2-methyl-5-(6-Methyl-pyridin-2-yl)-thiazol-4-yl]-quinoline



WD 2004/ 026863 PCT/ | B2003/ 003823 59 Exanple 72
2- Met hyl - 5-[ 2=n®et hyl - 4- ( 6=n®et hyl|
WO pooaiogkises 2- yl ) -t hi azol - 5-y1] - 2H benzot ri azol ePCExE20qH/@3823
73 60
, 2-(5-Benzo[ 1, 3] di oxol -5-yl - 2- et hyl -t hi azol -4-yl)-6-m
et hyl - pyri di ne 5 Exanple 74 '

6- [ 2- net hyl - 4- (6- I\/Ethg %yrldln yI) t hi.azol -5-yl]-qu
| noxal Aﬂéaugkgem@mé iggjuding but not limited to, issued patents, patent

B Aol BN RO AL Biprbdid et Riath -1

{ﬁmb@omédlby/ﬂefé%eﬁ&ﬂmmdiyémmtyj di n-2-yl)-thiazol -5 -y1]

-pyridin-2-yl}-phenyl-am ne Exanple 77 4- 2-neth 1-4-

6-Meth |- din-2- 1-thiazol-5- 1- uinoline Exanple 78
5 6-[2 nﬁﬁt%éﬁ%li’[hg g}%ﬁf}%ﬂ 1asﬁ5é@h diRiiBed WoveRlif? R srondé!td ny

i noline

1dib/élbkqdl erﬂad[dihmt&t HirbseSk{lBe e theydrt will ieadity @pydojate tHiabtho!

ng\?glc ])-(pg{‘-n?lgn L i}? grle%nlyExl%rsT{?alltgfe%gthe invention. It should be

- {{RaTBb AW thaP¥driods HlO%lfYéahoﬁJ‘éa%Zlﬁlmfdey\b]}hout departing from the spirit
1 2H benzotriazole Exanple

2 of the Berentipdl, ABicdidingly - the mveztlmls Hymliqdmréy by te-fpllywing r@is.alms
t hyl - pyri di ne Exanple 82 6-[2-nethyl -
-(6-Met hyl -pyridin-2-yl)-thiazol-4-yl]- qU|noxaI|ne
Exanpl e 83
2-[2-met hyl -5-(6-Met hyl -pyridin-2-yl)-thiazol-4-yl]-]
1, 5] napht hyri di ne 25 Exanpl e 84
{4-[2-nmet hyl -5-(6-Met hyl -pyridin-2-yl)-thiazol-4-yl]-p
yridin-2-yl } -phenyl-amne Exanple 85



4-[2-met hyl -5-(6-Met hyl - pyridin-2-yl)-thiazol-4-yl]-qu
i noline Exanple 86 30

w®2§02/0pasbhy| - 5- (6- Met hyl - pyri di n- 2-yl) -t hi azol P&F/1B2po3103823
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i nol i ne WO 2004/ 026863 PCT/d1B2003/ 003823 60 Al |
publications, including but not limted to, issued
patents, patent applications, and journal articles,

cited in this application are each herein
i Hesamed iB@HoN Fef erence in their entirety. 5

lﬁﬁho%QE%%P@”?ﬂﬁﬁ?ﬁﬁﬁgéﬁggf@Sﬁp descri bed above with

referen I 5cl osed enbodi nents, those
skilled in the art will readily appreciate that the
specific experinents detajled are only illustrative of

the invention. It shoul dR rstood that various
nodi fi cati ons can be nade wyfhour departing fromthe
spirit of the invention. ‘Acdordi ndy+Rfhe invention is
limted only by the i {ms' . WD 2004/ 026863
PCT/ 1 B2003/ 003823 d in\'@ tion is: 1. A
conpound of formuffa or (Ib): R 4 (la) [/ N
(R3)5, or RX YN/N 5 (R3)s

or a pharmaceutically acceptable'salt, prodrug, hydrate, tautomer or so’lyvate thereof,
wherein:

Xis d orS;

R! is a saturated, unsaturated, or aromatic C3-Cyo mono-, bi- or polycyclic
ring optionally containing at least one heteroatom selected from the group consisting
of N, O and S, wherein R' can optionailly be further independently substituted with
at least one moiety independently selected from the group consisting of: carbonyl,
halo, halo(Cl—C6)alk$71, perhalo(Cl-Cg)alkyl, perhalo(C;-Cg)alkoxy,

(C;-Cgalkyl, (C-Co)alkenyl, (Cr-Ce)alkynyl, hydroxy, oxo, mercapto, (Ci-
Cg)alkylthio, (C1-Cg)alkoxy, (Cs-Cig)aryl or (Cs-Cio)heteroaryl, (Cs-Cio)aryloxy or
(Cs-Cio)heteroaryloxy, (Cs-Cio)ar(Ci-Ce)alkyl or (Cs-Cio)heteroar(Ci-Ce)alkyl,
(Cs-Cyg)ar(C-Cg)alkoxy or (Cs-Cig)heteroar(Ci-Ce)alkoxy, HO-(C=0)-, ester, amido,
ether, amino, amino(C;-Ce)alkyl, (Ci-Cs)alkylamino(C;-Ce)alkyl,



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

woeadned8s3 10 R1 is a saturated, unsaturated, PECT/IB2003/003823
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aromati ¢ C3-C20 nono-, bi- of2-pol ycyclic ring
optionally containing at | east one heteroatom sel ected
fromthe group consisting of N, O and S, wherein Rl
can optionally be further independently substituted

i (O)-C Rillyllnaisib (1 A&y atkyle(CGs-C othetsamgelyt(Cy- Coalkeb (€ Golabiil- and
the ?r oup Cong;ﬁ%’tahg%ﬂ%;%%ar bon&‘1| Qi)%t]]_la(ylcarbonyl

?@2&%@(’%%0 %Efn? @f%o)aﬁélaﬁgoc%oﬁ&kw (C2 CB) al kenyl ,
yny oxo, mercapto, (Cl
4(1@d11t}ﬂ|a nog fﬁel@a’)(ak%()bwlc@@nﬁl@a@m)arﬂpxycarbonvllH

Céf i?é‘f@ll a?‘ﬁ(gi&%f"@g@@}i;?)(%lozﬁ) al kyl or

(C5 C10) het er oar (C1- C6) al kyl, (C5-C10)ar (C1- 06) aI koxy
or (C5-C10)heteroar(d -C6)al koxy HO (C=O-,. es
am do,eacleR esxndamndgntlyasmqu;@ﬁ(d(fro@@)eagrgyp consisting of hydrogen

(S, RO BB R LA 888

%eélﬁlo(%}aﬂ%ﬂ A¥HeA( @@Iﬁtéﬁ@’dryl (C5 Clo)heterocychc

Cl o) heter ocycl yl aI kyl % | ‘%,' and
C(C@'@le)%)l@ﬁ Wl TaFAreRey, ygﬁg@ kOﬁy,tHCE)ha Q(g,; }?@gﬂ phenoxy,
(@-@;@t }g %5 g@%ﬁ%he ﬁ?&Dy@ﬁ% 9. k@%m‘ﬁ%‘fc?&ﬂéflkyl O-,
W@@é)a@@hﬂ k@xa@@)ﬂbﬁﬁmﬁwll-c&sﬂﬁyl@ma&iby,l QA¥-bfy amino,

SHiCHan<tRo) 4o S Cofohibgp s RhsaRtbbe e
o Ey 2PN DRI O, O B oy
(@3- @%)lhﬂfll@q’ﬂ) sL(C (ﬁeiﬂwﬂb(lﬁ‘lﬂfﬁh@}’ﬂ(‘{l@ Ophehy! |,

(o LA B G ROLCSLEUARED Syl o,

p%k@e Refetoatf) @ =|0)X)(Cs-@?@m&técych(c(@@ﬁﬁl)(}Xﬂﬁcﬂﬂmigaﬂk}@(C—O) ,

O het er ocycli c- (C3-ClQcyclo

yl -
(Hﬂ)r@ﬂ(b)l-,l(ﬂr%)alkxl@ (%%rla HyN( (Cl-Ce)alkyl-NH -(C=0)-,

s Sy e D250, 08 ors N ARG (R38R0

[ ((Qlclféifﬁ)e@kd@k‘ill}lﬁHa(IG#mr, (Cg-Cl@@érab}@k N CNDY);, (C-

am no( C=0 anm no02S Xét%%-?‘kk%; (c_o) NH, 15

( @io)%)oalhwil\ﬂﬁ,@f?) [apd <@c95

phenyl ; %&%k}lﬂkﬁlkenyl, alkynyl, phenyl, heteroaryl, heterocychc cycloalkyl,
alkoxy, phenoxy, amino of R® is optionally substituted by at least one substituent
independently selected from (C;-Ce)alkyl, (Ci-Ce)alkoxy, halo(C;-Cg)alkyl, halo,
HzN-, Ph(CH2)1-6HN—, and (C 1—C6)alky1HN—;

s is an integer from one to five;
R* is independently selected from the group consisting of: hydrogen, halo,

halo(C;-Ce)alkyl, (Ci-Cealkyl, (Co-Ce)alkenyl, (Co-Co)alkynyl, perhalo(C;-Ce)alkyl,
phenyl, (Cs-Cio)heteroaryl, (Cs-Cig)heterocyclic, (C3-Cio)eycloalkyl, hydroxy,



phenyl - (C=O -[( (Cl-C6)al kyl)-N]-,
(C1-C6) al kyl - (C=0O -, phenyl (C=0) -,

W@ gB4aiBphet er oaryl - (C=0) -, PCT/IB2003/003823
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(C5-Cl O heterocyclic-(C=0) -, “€C3- C10) cycl oal kyl - (C=0) -
, HO(C=O-, (Cl-C6)alkyl-0O(C=0)-, H2N(C=O -

(C1- C6) al kyl - NH-(C-O) [ (C1- CG)aIkyI]Z N-(C-O)
phenyl - NH (C=O) - phenyl [ ((Cl-CB)al kyl)-N] - (C—O) 20
( G-Glakoreyt, @ellha}oﬁcr-&lﬂaklm}o) enoxy, (Cs-Cig)heteroaryl-O-,

G BB R5 RENE (oo h Tk Q B oty Gletiosor-

WgLE,)akyYNH- @d)&:eoyrh m kAo PHKMB{W'GHNH?(@E@@&B{SIH—IN
het erocycli c, cIoaIk k henoxy

RECI-Ge)d yhamm |[ lsQﬁb@ki’lﬂzcﬁT@QOdﬁlﬁs)arﬂé‘dsiObNg ammO(C 0)-,

SuRAk dent, clnfispeadsnty. releshed (R ACToRIGhIYL

PHHRIA=GNH-, ptivaly[-C-@B)(E}-Ky)atityl)- N§‘>, (G-@Palkpl-@Ge0)-,

fromone to f|ve R4 is |nde endently selected from

t Aleeny k-t bo@%r%no)hﬁtjrwyl JodErC mﬁqt@mcy@w (C=0)-,

h@ %@C;Cg% n%&h perh P%)g( AF&%@@ g@‘@?}’hm(c_o)

(@*@)ﬂkﬂ@NHF@B*@)'- ((CEBe)alkg) et @=a)y gilienyl NH (C=0)-,

P@qué%@é/g 5?8@@%1 (C6§9|(» Eéy@@%tq%é’%& R,
pgsh%l ﬁ-ge%t%il@m@)(@xc()jp—hmo@%)cﬁl%m?ﬂ-mgﬁﬁb?%ﬁ&| o,

rocyclic Clo) cycl oal
(G‘ll—CBalkykgm@)—o ,(C1- C6) al kyl - SO2-, (Cl- C8) al kyl

2\| I(_:IEL S%Y@F '\lhﬂp.A}Eeft}’&fﬁ]%l)ygmgyl]g}ggﬁ%%‘oarywheterocychc cycloalkyl,

[ (1ﬁ2$x @hdﬁb&' hRiR 1Y, is bFlorally alibarint&0By Mieast one substituent
am no( 5 am no02S-, (C1-Co)al kyl -(C=0O

(mdewdanﬂyselqwdrom(thﬂg@ep &pus;styng (Cr- 6)a1k)y1 (C1 -Cs)alkoxy,

E%lo 1) %S:"l%rl Plg_d-lﬁ@eﬁ%ﬁ %la_o%—%i_ O@' (%Alﬁ&lllf-ﬁ\h-) (C5 1o)heteroary.

C=0
(CS d o), hgeer ocycl i E: ) )R"' L.
( C3- O Fidythe PxevsA th(i‘@y@yn pba(ségs@tuted phenyl m01ety then (a) R is

E g[}f @ﬂ{}}&ﬁhem%‘ ég_)il aceﬁ%l(l\!‘(éll falli le Ia)thGWI fusedo\smth an aromatic
ploe mph-ahngtc=Cyclic g ph éﬁ?/lme(r(ﬂ@fts M)ead;lkysla)d- BfclicCimy -optionally
g %nt%rllggugg% zﬁr&g %‘Tel’(q‘l\lalt_ggg_ﬁ tl}g?_ebgndently selected from N, O and S, then the

( C
@%e@cﬁélﬁy&ﬂg o éﬁd& NllTk)v\/% g—g)sgl?szﬁlﬂ?d g\l kenyl, al kynyl,

phenyl w1ﬁ1etdlerp®@m§/d thahwthen Byis N, aminIl@@l, kl?,ﬂn R" is"not an amino-
substituted pyridyl or pyrimidinyl moiety; and
with the provisio that when in formula (Ia) R*is CH; and X is S, R' is not a

3,4-dimethoxy substituted phenyl moiety .



al koxy, phenoxy, amno of R4 is optionally substituted

by at | east one substituent 15 independently sel ected
w6 c@niozdse3 gr oup consi sting, of (C 1 -C6)alkyl,PCT/IB2003/003823

(Cl1- 06) al koxy, hal o(Cl-C6)al K#, hal o, H2N-, Ph

(CH2) 1. 6HN-, (Cl-C6)al kyl HN-, (C5-Clo)heteroary: and

(C5-d o)heterocyclyl Wth the proviso that when R4 is"

a substituted phenyl noiety, Hhen (a) RLis not

napht hil conpieany bf deinahi WhereimRy/lis and (b) if RL is a

phenyl fused with an gromatic 20 or non-,aronatic

cyclic ring of 5-7 nmenbgrs wherein said cycllc ring

optional ly confains up t three heteroat

i ndependgntTR"sel ected f . 0 and S,

|ng of saNd Rl noiety is

fused cyflic

(la) R4 is CN f X iIs S, /
substituted phenyl nbiety. WO 2004/ 026863
PET/ | B2O0ShPOEBZT claiddl ﬂvhel‘élmﬁll‘rtsound of claimi1,

wherein R _1s R2a N -NR2ﬁ\N— NNNH | I or 3. A
compound F‘Cwain11, érei\n RL is /-~N ~N'0 s /N \
""t2 N, n
is NN
|
4, A compound of claim 1, wherein R'is
N NO
3, A
i | N |
or .
5. A compound of claim 1, wherein R’ is
rg?
10 s f
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I ~ N/ or 5. A conpound of claiml1l, wherein RL is

NN NI I ~\ 10 NN I NN N va or W 2004/ 026863
wEAABReD3/ 003823 -65 6. A conrpound of cl ai nPAT/IB2003/003823

wherein R is ea NNH N ~ YR Nor 7. A conpound of

claiml, wherein R is RRa RRa R2a / /--- NN 11 /
NN NNNNN 5 RaNI ~I or 8 A conmpound of claim
1, wherein R, is RRa R2a

6. A compound of claim 1, wherein R is

7.
8.
| >\=\ | /‘(
R
Y@f SN
9.

A compound of claim 1, wherein X is O; s is one to two; R? is hydrogen or
(C1-Cg)alkyl; and R*is H, (C;-Ce)alkyl, or amino.



N NNNRNNN or 10 9. A conpound of claim1l1, wherein
Xis 0; sis one to tw; R3 is hydrogen or

w@ Sb4089863 kyl ; and R4 is H (Cl-C6)al kyl, or arCTB200¥D03823

o
10

15

2004/ 026863 PCT/ 1 B2003/ 00382&- -66 10. A conpound of
claiml, wherein Xis S; s is oneto tw; R3is

hydrogen or (G -C6)alkyl; and R4 is H, (Cl-C6)al kyl,

or am no. 11. A pharnmaceutical conposition conprising
80C oONpOetptind@falaim 1, ameretn X5s Bhedsrme saitwaakRi 1 hydrogen or
acceptable carrier. 12. A method of preventing or
{Cebtohylant & iy Bl (e 1ede)dk¥eas@WPate in an animal  or
human conprising the step of adm nistering a
therapeutically effective amount of a conpound of

allai mALph@mabartaal compositioh wmeaprising feoinpguic ofeleire] and a
TG-rel ated, 10 disease state. 13. A nethod of claim
Pharmpgeeniasaly 357248 at ed di sease state is sel ect ed
fromthe group consisting of cancer,

gl omerul onephritis, diabetic nephropathy, hepatic ,
fli2br osA metlmd afprarentifg br ositisg ai T -ndated diseass|stss i aarpgimal

1 ro?r ‘l:llfe}lré]lg Scl)r%’prigiglg %{eos(%ee}{ o ad?ﬂinis%?lng ra{(%h&%e%lcalﬁpe%ﬂc'tiog amount of

a compound of claim 1 to the animal or human suffering from the TGF-related

disease state.

13. A method of claim 12; 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.



